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LOI NOI PAU

Tiéu chuan TCN 68 - 201: 2001 “Thiét bi goi chon s6 DSC - Yéu cau
k§ thuat” dudc xay dung trén co s6 chap thuan ap dung cac yéu cau ky thuat
ctia tiéu chuan ETS 300 338 cta Vién tiéu chuin vién théng chau Au (ETSI).

Tiéu chuian TCN 68 - 201: 2001 do Vién Khoa hoc ky thuat Buu dién bién
soan. Nhém bién soan do k¥ su Nguyén Minh Thoan chu tri v6i su tham gia
tich cuc cua cac k§j su Duong Quang Thach, Phan Ngoc Quang, Nguyén Anh
Tudn, Nguyén Ngoc Tién, Nguyén Xuan Tru, Vit Hoang Hiéu, Pham Bao Son,
cic can bd nghién ctiu cua Phong nghién ctiu Ky thuat vo tuyén, Vién Khoa
hoc k¥ thuat Buu dién va mot s6 can bo ky thuat khac trong Nganh.

Tiéu chuidn TCN 68 - 201: 2001 do Vu Khoa hoc cong nghé - Hgp tac
quéc t& dé nghi va dude Tong cuc Buu dién ban hanh kém theo Quyét dinh sé
1059/2001/QD-TCBD ngay 21 thang 12 ndm 2001.

Tiéu chuan TCN 68 - 201: 2001 dugdc ban hanh kém theo ban dich tiéng
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hiéu do bién dich, ban tiéng Viét duge ap dung.

VU KHOA HOC CONG NGHE VA HQP TAC QUOC TE
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THIET BI GOI CHON SO DSC
YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6 1059/2001/Q0D - TCBD ngay 21 thdng 12 ndm 2001

cua Tong cuc truong Tong cuc Buu dién)

1. Pham vi

Tiéu chuin nay qui dinh nhitng yéu cdu k§y thuat thi€t yéu doi véi thiét bi goi
chon s6 (DCS) MF, MF/HF va/hay VHF trong hé thong thong tin an toan va ctu
nan hang hai toan cau (GMDSS).

Tiéu chuin ndy 1am co s& cho viéc ching nhan hop chuén thiét bi goi chon s6
DSC thudc hé thong thong tin an toan va cttu nan hang hai toan cau (GMDSS).

2. Tai liéu tham khao

[1].

[2].

[3].

[4].

[S].

[6].

[7].

[8].

[9].
[10].

10

ETSI 300 338 Radio Equipment and Systems (RES); Technical
characteristics and method measurement for equipment for generation,
transmission and reception of digital selective calling in the maritime MF,
MEFE/HF and/or VHF mobile service, Nov.1995.

ITU- Radio Regulations.
ITU-T Recommendation E.161 (1998) "Arrangement of digit, letter and

symbol on telephone and other devices that can be used for gaining access
to a telephone network ".

International convention for the safety of life at sea (1974) as amended
in 1998.

ITU-R Recommendation M.493-6: "Digital selective calling system for use
in the maritime mobile service".

ITU-R Recommendation M.541-5: "Operation procedure for the use of
digital selective calling (DSC) equipment in the maritime mobile service".
ITU-R Recommendation M.689-2: "Operation procedure for international
maritime VHF radio telephone system with automatic facilities based on
DSC signalling format".

NMEA 0183, version 2.00:"Standard for interfacing marine electronic
devices".

ITU-R Recommendation M.332-4: "Selectivety of service".

ISO Standard 3791:" Office maritime and data processing equipment
keyboard layouts for numeric applications".
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[11]. IEC Recommendation 529: "Degree of protection provided by enclosures
(IP Code)".

[12]. ETR 028: "Radio Equipment and System (RES); Uncertainties in the
measurement of mobile radio equipment characteristics".

[13]. ITU-T Recommendation V.11: "Electrical characteristics for balanced
double current interchange circuits operating at data signalling rate up to
10 Mbps".

[14]. ITU-R Recommendation M.1082: "International maritime MF/HF Radio
Telephone System with automatic facilities based on DSC Signalling
format”.

3. Yéu cau chung
3.1 Cdu tric thiét bi

3.1.1 Cdu triic chung

Thiét bi duoc céu triic phit hop vé6i cdc ky thuat thuc t€ vé dién va co, thich
hop cho viéc st dung trén tau, bao gom cac phuong tién can thi€t dé ma hod, truyén
dan DSC ciing nhu giai ma, chuyén d6i noi dung thong tin chita trong DSC thu
dugc vé dang thong dung, dé hiéu. Néu DSC duoc tich hop vao thiét bi vo tuyén,
phan mdy thu phai dugc thiét k& dé hoat dong lién tuc.
3.1.2 Cac tin hiéu DSC vaolra: Tin hiéu tuong ty

Néu DSC 1a khoi doc 1ap c6 két ndi véi cac dau am tan cua thi€t bi vo tuyén
ngoai, phai c6 tré khang vao va ra la 600 Q.
3.1.3 Cdc tin hiéu DSC vaolra: Tin hiéu s6

Néu DSC la khoi doc 1ap c6 dau vao/ra nhi phan, mic logic phai tuan theo
Khuyén nghi ITU-T V.11 [13].
3.1.4 Gidi md

Thiét bi DSC dugc thi€t ké sao cho: Trong qua trinh giai ma c¢6 kha nang st
dung 16n nhét cdc bit chan - 1¢ dé tach 161, 1ap lai nhiéu 1an va c4c dic tinh kiém tra
16i trong cudc goi nhan dugc. (Xem Khuyén nghi ITU-R M.493-6 [5] phu luc I,
khoan 1.6 va 1.7.2).
3.1.5 Khd ndang truy nhdp

TAt ca cdc phan cua thi€t bi cin kiém tra va bao dudng phai dugc truy nhap
mot cdch dé dang. Cic thanh phin cta thié€t bi phai duoc nhan dang bang céch
danh dau hoac dac ta tinh nang k¥ thuét.
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3.1.6 Hiéu chudn

Thiét bi phai dugc ché tao sao cho c6 thé thay thé cic mo-dun chinh mot cach
dé dang ma khong phai hiéu chuidn mot céch ti mi hodc diéu chinh lai.
3.1.7 Lua chon ddc tinh tin hiéu

Thiét bi dung DSC dugc st dung trén cac tan so thuoc dai tan MF/HF va dai
tan s0 VHF dung cho hang hai. Thiét bi phai tu dong lua chon cac dac trung tin
hiéu tuong ung véi dai tan s6 thuc té. (Xem Khuyén nghi ITU-R M. 493-6 [5]
phu luc I, khoan 1.2 va 1.3).
3.1.8 Gidm céng sudt thiét bi su dung 0 VHF

Thiét bi tich hop DSC dung VHF phai tu dong giam cong suat khi thuc hién
qua trinh khoi tao truyén dan.
3.1.9 Truy nhdp kénh 70 VHF

Khi khong duge st dung cho cdc cudc goi an toan hay cttu nan, thiét bi truyén
dan DSC trén dai tan s6 VHF hang hai phai tu dong ngan viéc truyén dan thong tin
DSC trén kénh 70 VHF cho dén khi kénh nay roi.
3.1.10 Dich vu tw dong/ban tu dong

Thiét bi dugc thi€t k& cho su dung trong dich vu dién thoai vO tuyén tu
dong/ban tu dong ding DSC phai phit hop vé6i cdac diéu khoan cia Khuyén nghi
ITU-R M.689-2 [5] khi sit dung & VHF va khuyén nghi ITU-R M.1082 [14] khi st
dung 6 MF/HF.
3.2 Thoi gian chuyén mach

D6i v6i thiét bi tich hop, thoi gian cin thiét d€ chuyén tir viec sit dung mot
kénh sang sir dung mot kénh khéc trong cung bang tan (MF/HF hay VHF) khong
vuot qua 5 giay va thoi gian can thiét d€ chuyén déi tir phat sang thu vo tuyén hoic
nguoc lai khong vuot qua 0,3 giay.
3.3 Tdn so

Tan s6 stt dung cho thiét bi tich hgp DSC phat hay thu 1a mot hay cac tan so
sau day:

-2.187,5 kHz;

-4.207,5 kHz; 6.312 kHz; 8.414.,5 kHZ; 12.577 kHz; 16.804 kHz;

- Kénh 70 VHF.

Thiét bi RF ciing phai c6 kha nang phat hay thu trén cac tan so trong cic bang
tan duoc phép cua thé 1¢ vo tuyén ITU [2].
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-415 kHz - 526,5 kHz

- 1.606,5 kHz - 4 000 kHz
-4 MHz - 27,5 MHz

- 156 MHz - 174 MHz

3.4 Cac loai phat xa

Thiét bi tich hop sir dung dé thu/phat trong dai MF/HF phai tao ra duoc cic
loai phat xa sau:

+ F1B - Diéu ch€ tan s6 (FM) véi thong tin sd, khong dung séng mang con
cho viéc thu tu dong; hay

+ J2B - Don bién (SSB) véi thong tin sd, sit dung séng mang con diéu ché, nén

s6ng mang it nhat 1a 40 dB thap hon cong suit duong bao dinh.

Thiét bi tich hop sir dung dé thu/phdt trong dai VHF phai tao ra duoc loai phat
Xa sau:

G2B - Diéu ché pha (PM) véi thong tin sO, sir dung séng mang con cho viéc
thu tu dong.
3.5 Piéu khién va chi thi
3.5.1 Gioi thiéu chung

S6 lugng céc diéu khién khai thac va viéc thiét k€&, chic nang, vi tri dit, cdc bo
tri va kich thudc ctia ching phai dam bao don gian, thao tac nhanh, hiéu qua.

Cac diéu khién phai dugc bo tri sao cho trdnh duoc kich hoat vo y, va duogc
xéac dinh 16 rang & noi khai thac.

Cac diéu khién khong cén thi€t cho hoat dong binh thudng cua thiét bi, hoan
toan khong ¢6 kha nang truy nhap tdi.
3.5.2 Panel dau vao

Panel dau vao s, ¢ cac s6 "0" dén "9"; cdc sO nay phai dugc sip xép theo
khuyén nghi ITU-TE.161 [3]. Con panel diau vao véi cac phim chit céi, cac s6 "0"
dén "9" dugc sap xép lién tiép theo tieu chudn ISO, 3791 [10].
3.5.3 Nguoén dnh sdng

Néu thiét bi ¢6 trang bi ngudn anh sdng dé chi thi, chi€u sdng... Thiét bi phai
c6 diéu khién dé giam (lién tuc hay timg budc) dnh sdng dén khi tat.
3.5.4 Khai thac

Thiét bi duoc thiét k& sao cho viéc sir dung sai diéu khién khong gay hu hong
cho thi€t bi hay nguy hai t6i con nguoi
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D6i voi thiét bi tich hop phai c6 bién phap dé ngling phat va dat lai thiét bi
bang tay.
3.5.5 Pdnh ddu

Tat ca cdc diéu khién, dung cu, céc chi thi va cdc ddu cudi phai duoc ddnh diu
ro rang. Chi ti€t vé€ ngudn cung cip cho thiét bi phai dugc chi dinh 16 rang. Ky hiéu
loai thiét bi (d€ tuan tha khi kiém tra chét lugng) duoc danh ddu sao cho nhin thay
dé dang & noi khai thic.
3.5.6 Chiic ndng citu nan

Bdo dong ctru nan chi duoc kich hoat bdi mot nit baAm danh riéng. Nt bam
nay khong nam trén bang diéu khién va dugc bao vé chong lai nhitng hoat dong so
sudt, khong co y. Khai tao bao dong ctru nan yéu cau it nhat hai thao tac doc lap.
Dong thoi, viéc ngat hay khoi tao cdc bdo dong citu nan c6 thé thuc hién vao bat ky
lic ndo. Trang thdi cta viéc truyén dan bdo dong citu nan duoc chi thi lién tuc
(c6 hay khong c6 tin hiéu canh bao).
3.6 Khd ndang md hod va gidi ma DSC
3.6.1 Hop thanh cdc cuoc goi

Cac phuong tién (d€ ma hod, hop thanh céc cudc goi tuan theo khuyén nghi
ITU-R M.493-6 [5] va M.541-5 [6]) phai dugc sap x€p sao cho nguoi khai thac c6
kha nang nhap cudc goi nhanh chéng va chinh xac (khong can su giip dd bén
ngoai nhu bang tay chang han, dé bién déi thong tin chita trong cudc goi thanh céc
ma hinh anh dung trong khuén dang tin hiéu).
3.6.2 Chi thi nhin

Thiét bi phai duoc trang bi phuong tién chi thi nhin, gidm sat va cé kha nang
stra bing tay noi dung thong tin ctia cudc goi trude khi truyén né. O bang diéu
khién DSC phai c6 chi thi khi thong bdo dang phat va chi thi bo ma hod DSC & ché
do tu dong phat lai. Phai c6 chi thi vé trang thdi hoat dong nhu xdc dinh trong
khuyén nghi ITU-R M.541-5 [6].

Chi thi nhin cua ndi dung thong tin phai rd rang & moi di€u kién dnh sdng
moi truong.
3.6.3 Nhdn dang tau

Thiét bi phai c6 kha nang luu giit ¢6 dinh s6 nhan dang nghiép vu luu dong
hang hai 9 s6 ctia tau (MMSI) va s6 d6 dugc nhap tu dong vao cudc goi. Phai khong
c6 kha nang thay doi s6 nhan dang khi ding két hop cac diéu khién khai théc.
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3.6.4 Nhdp (vao) thong tin

Phai ¢6 cdc phuong tién dam bao cho viéc nhap bang tay thong tin vi tri dia 1y
va thoi gian khi thong tin vi tri d6 hop 1¢. Hon nita phai cé cdc phuong tién dé tu
dong nhap va ma hoa thong tin vi tri dia 1y va thoi gian. Cac phuong tién nay phai
tuan theo NMEA 0183, phién ban 2.0.0. [8].
3.6.5 Xen cdc md chuoi

Két thiic cac ma chudi 117 (RQ); 122 (BQ), hay 127 phai tu dong xen vao mot
cach thich hop
3.6.6 Xen ky tit kiém tra 16i

Khi ma hoa noi dung thong tin cudc goi két thiic, ky tu kiém tra 16i cu6i cling
phai dugc xen vao mot cach tu dong.
3.6.7 Cudc goi cuu nan

Thiét bi DSC phai ¢6 kha nang khai tao lai tir diu viéc truyén tin hiéu ctu nan
trén it nhat mot tin s6 canh bdo cha thiét bi vo tuyén. Trang thai khéi dong mot
cudc goi ctru nan phai dugc uvu tién hon so véi cac hoat dong khac cua thiét bi.
3.6.8 Diéu khién tir xa

Néu thiét bi c6 thé thao tdc tir nhiéu vi tri, vu tién phai ¢6 bo diéu khién & xa
noi tau thudng hoat dong va bo diéu khién riéng nay phai ¢6 bo chi thi chi thiét bi
hoat dong.
3.6.9 Cuoc goi ciiu nan tan so don

Khi thiét bi dugc kich hoat dé truyén cudc goi cttu nan tai mot tdn s6 don,
cudc goi s& duogc tu dong truyén di 5 14n lién ti€p, khong ngit dé dat duoc su dong
bo bit giita may phat va may thu clia cudc goi. Mdi cudc goi sé bao gbm cic mau
dau cham thich hop.
3.6.10 Cuoc goi citu nan da tan sé

Thiét bi dugc cau tao cho viéc sit dung DSC trén cac tan s6 trong dai tan
MF/HF c6 kha nang tu dong truyén dan nhi€u nhat 6 cudc goi cttu nan trén 6 tin sO
(cac tan sO citu nan an toan: 2.187,5kHz; 4.207,5 kHz; 6.312 kHz; 8.414,5 kHz;
12.557 kHz; va 16.804,5 kHz). Khi d6, thiét bi s& c6 thé nhan cac cudc goi DSC
trén tat ca cac tan sO ctu nan ngoai tan s6 phat dang st dung trong khi cudc goi ciiu
nan dang duoc truyén hodc hoan thanh cudc goi citu nan trong vong 1 phuit.
3.6.11 Bao nhdn cudc goi curu nan

Néu khong nhan dugc phic ddp cudc goi citu nan, thiét bi phai tu dong truyén
lai yéu cdu cttu nan sau mot khoang thoi gian tré ngau nhién nam trong khoang 3,5
dén 4,5 phit ké tir cudc goi truée dé. Viéc truyén nhu vay chi dimng khi nhan duoc
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phic dédp cudc goi citu nan hodc bi tat boi nguoi sir dung. Thiét bi phai c6 kha nang
truyén yéu cdu cudc goi ctiu nan theo su diéu khién cua ngudi sit dung bat ci
lic nao.
3.6.12 Cdc cudc goi dén

Thiét bi DSC phai ¢6 cdc phuong tién thich hop dé bién déi cudc goi dén véi
noi dung dia chi phit hgp sang dang nhin bang ngon ngit dé hiéu (xem muc 3.1.1
va 3.6.1).
3.6.13 Bo nho trong cua thiét bi

Néu thi€t bi khong c6 may in dé in ra tifc thdi ndi dung cdc ban tin nhan duoc,
n6 phai c6 bo nhé trong véi dung luong di 16n dé c6 thé chia it nhat 20 cudc goi ctiiu
nan khac nhau. Day cudc goi lién ti€p trén mot tan s chi duge giit lai mot 1an. Noi
dung cdc ban tin méi nhat chua dugc in ra s€ dugc giit lai cho dén khi dugc dua ra.

Céc ban tin phai dugc ghi lai hodc in ra ké céa khi viéc ki€ém tra 16i sai. Viéc
bdo sai 16i chi xuat hién khi noi dung ban tin dugc hién thi.
3.6.14 Bdo nhdn tu dong

Thiét bi phai duoc trang bi phuong tién dé tu dong truyén bdo nhan trir khi bdo
nhan cttu nan va bdo nhan cudc goi c6 loai cttu nan.

Truyén bao nhan tu dong khong dugc thuc hién khi ky tu kiém tra 16i (ECC)
khong duoc thu va giai ma ding.
3.6.15 Kiém tra thuong 1é

Thiét bi phai c6 phuong tién cho phép kiém tra thuong 1¢ khoi DSC ma khong
kich hoat may phat vo tuyén két hop.
3.7 Mach bao dong
3.7.1 Khdn cdp va citu nan

Thiét bi phai c6 bao dong hinh anh va bao dong am thanh va tu dong bao dong
khi nhan dugc cdc cudc goi citu nan hay khan cip. Bao dong phai lién tuc cho dén
khi dit lai ch€ do bang tay. Mdy khong ¢6 kha nang tu ngat mach bao dong.
3.7.2 Cdc loai khac

Thiét bi phai c6 bao dong hinh anh va bao dong am thanh va tu dong bao dong

khi nhan cuoc goi khéc véi cudc goi trong muc 3.7.1. Mdy c¢6 kha nang ngat mach
bao dong am thanh.
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3.8 Cdc giao dién giita thiét bi DSC vdi mach ngoai
3.8.1 Bao dong tir xa

Thiét bi phai c6 kha nang n6i véi bdo dong tir xa nhu mo ta trong muc 3.7.
3.8.2 Giao dién khai thdc

Thiét bi DSC phai c6 giao dién pht hop tu dong ti€p nhan thong tin dao hang,
dinh vi va thoi gian UTC (Univesal Time Co-ordinated).

Ngoai ra thiét bi con phai c¢6 cac giao dién phu hgp sau:

- Diéu khién mdy phat ngoai va mdy thu két hop khai thac DSC ;

- Diéu khién cic may thu quét.

boi v6i cac bo doc 1ap nhu cac giao dién (n€u cd) phai thoa man véi NMEA
0183, phién ban 2.0.0. [8].
3.8.3 Ddu ra mdy in

Phan gidi ma cua thiét bi phai c6 mdy in hay dau ra dé néi v6i may in ngoai.
Pac tinh dién cta dau ra phai la giao dién loai CENTRONIC song song.
3.8.4 Cdc giao dién khdc

Ngoai cdc giao dién tiéu chudn, thi€t bi phai c6 thém cic giao dién cho cling
céac chtic nang va6i cac dac tinh dién khac.
3.9 Do an toan
3.9.1 Dién dp va dong dién qud tdi

Thiét bi phai dugc bao vé dé chong lai anh hudng ctia dién dp hay dong dién
qua tai cling nhu anh hudng cua gia tang nhiét do tai bat ci bo phan nao do hong
héc cua bo 1am mat thiét bi.
3.9.2 Bdo vé thiét bi

Thiét bi phai duoc bao vé dé chong lai cdc hong héc khi thay déi qua do dién
ap hoac khi dién ap bi dao cuc tinh. Pong thoi, thiét bi DSC van phai hoat dong
binh thuong néu c6 16i tai mach ngoai.
3.9.3 Tiép dat

Phan vo kim loai cta thiét bi dugc ti€p dit nhung khong dugc ndi ti€p dat cho
nguon dién.
3.9.4 Bdo vé chong tiép xiic

Tat ca day dan ciing nhu bo phan c6 dién dp dinh trén 50 V déu duoc bao vé
chong lai viéc ti€p xiic ngiu nhién gay nguy hiém ciing nhu tu dong céch ly khoi
moi nguon dién khac khi mé vo may.
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Bén trong va bén ngoai vo mdy phai cé céc chi dan vé dung cu sir dung dé tiép
xuc véi cac loai nguon dién néi trén.
3.9.5 B¢ nho

Thong tin chia trong cac thiét bi nhé 1ap trinh dugc phai ¢6 kha nang ton tai
trong it nhat 10 h ké tir khi ngit nguén. Cac thong tin vé nhan dang tau ciing nhu
thong tin lién quan can thié€t cho hoat dong DSC phai dugc luu trong cac thiét bi
nhé ¢ dinh.

3.10 Khodng cdch an toan tdi la ban

Khoang cdch an toan t6i la ban phai duoc cong bo trong thiét bi hay trong s6
tay tra cuu.

3.11 Cdc huong dan

Cédc hudng dan chi ti€t vé khai thac va bao dudng phai dugc cung cap theo
thiét bi.

Néu thiét bi dugc ciu tao cho viéc thuc hién chuin dodn hu hong va sira chita
t6i mitc thanh phan, cdc huéng dan gom so d6 mach diy du, so d6 lap dat va bang
liét ké linh kién.

Néu thiét bi ciu tao theo mo-dun, khong c¢6 kha niang chian do4an hu hong va
stra chita t6i miic thanh phan, phai cé chi dan vé kha nang xdc dinh va thay thé
mo-dun hong.

3.12 Chu ky hdm nong
3.12.1 Thoi gian

Thiét bi phai hoat dong va thod min céc yéu cdu cla tiéu chudn ndy trong
khoang 1 phit sau khi "bat" may, trir nhitng truong hop trong muc 3.12.2.
3.12.2 Cdc bo nung

Néu thiét bi ¢ cdc bo phan doi hdi phai nung néng dé 1am viéc tot (thach anh
chang han), ching phai dugc nung néng trong khoang 30 phiit ké tir khi cap ngudn,
sau d6 cdc yéu cau cua tieu chuidn nay phai duoc thoa man.
3.12.3 Mach nung nong

Cic bo nung c6 dap dung mach nung néng, nguén cdp cho mach nung phai
dugc bo tri sao cho ching van hoat dong khi ngat cac ngudn khac trong thiét bi.
Néu c6 chuyén mach riéng cho cdc mach nay, chic niang clia chuyén mach phai
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duoc chi rd rang va cdc hudng dan khai thac phai cong bd rang mach binh thudng
phéi duoc n6i véi dién dp cung cip. Phai c6 chi thi nhin trén mat trudc panel vé
"nguon dién noéi tGi cac mach nay".

4. Diéu kién do kiém

4.1 Gioi thiéu chung

Cac phép do kiém chat luong trong tiéu chuin nay phai thuc hién & diéu kién
do kiém binh thudng va khi ¢6 chi 16 & diéu kién do kiém t6i han.
4.2 Tao va kiém tra tin hiéu goi chon so

Trong thoi gian do ki€ém chét lugng, cdc tin hieu DSC tao bdi mdy phai dugc
kiém tra bang thiét bi hiéu chudn dé giai ma va in ra cdc noi dung thong tin clia cdc
cuoc goi.

Phan giai ma cla mdy phai c6 may in hay dau ra dé n6i v6i mdy in ngoai.
Thiét bi dung cho muc dich do ki€ém ciing phéi c6 may in hay d4u ra n6i véi mdy in
hay mdy tinh dé ghi cic chubi cudc goi duoc giai ma

Moi chi tiét tin hiéu dau ra lién quan dén may in hay may tinh phai dugc phu
hop gifta nha san xudt va phong thi nghiém do kiém. C4c kha niang vé may thu,
va/hay giai ma DSC phai dugc ki€ém tra bang tin hiéu DSC ctia may tao DSC da
dugc hiéu chuan.

4.3 Tin hiéu do kiém chudn
4.3.1 Gidi thiéu tin hiéu do kiém chudn

Tin hiéu do kiém chudn gém séri cdc chudi cudc goi nhan dang, chita mot s
ky hiéu thong tin da biét (ban ghi khuon dang, dia chi, loai, nhan dang.... cla
Khuyén nghi ITU-R M.493-6 [5]). Xem thém muc 4.4.

Tin hiéu do kiém chudn phéi c6 do dai vira d cho phép viéc do duoc thuc hién
hay c6 kha nang lap lai ma khong lam gian doan phép do.
4.3.2 Tin hiéu do kiém chudn s6'1

Tin hiéu do kiém chudn s6 1 dung cho bo giai ma DSC MF/HF la tin hiéu c6
tin s6 bang tan s6 danh dinh may thu +85 Hz va c6 kha nang diéu ché véi toc do
diéu ché 100 bit/s. C4c loai cudc goi DSC khac nhau tao bdi thiét bi hiéu chuin.
Khi do ki€ém thiét bi khong tich hogp, tin hiéu do kiém s6 1 ¢6 tdn s6 danh dinh 1a
1700 Hz
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4.3.3 Tin hiéu do kiém chudn so 2

Tin hiéu do ki€ém chuén s6 2 ding cho bo gidi ma DSC MF/HF lam viéc véi
tin hiéu nhi phan phai cé miic logic phit hop khuyén nghi ITU-T V.11 [13] va diéu
ché véi toc do diéu ché 100 bit/s cac loai cudc goi DSC khéc nhau tao bai thiét bi
hiéu chuan.
4.3.4 Tin hiéu do kiém chudn so 3

Tin hiéu do kiém chuén s6 3 ding cho bo giai ma DSC VHF la tin hiéu diéu
ché pha & kénh 70VHF véi chi s6 diéu ché bang 2. Tin hiéu di€u ch€ c6 tdn s6 danh
dinh 13 1700 Hz vi d¢ léch tan 13 +400 Hz. DGi véi thiét bi khong tich hop, tin hiéu
do kiém s6 3 chi la tin hiéu diéu ché.
4.3.5 Tin hiéu do kiém chudn so 4

Tin hiéu do kiém chudn s6 4 dung cho bo giai ma DSC VHF lam viéc véi tin
hiéu nhi phan phai c6 mic logic phit hgp véi khuyén nghi ITU-T V.11 [13] va
duoc diéu ché véi toc do diéu ché 1200 bit/s cac loai cudc goi DSC khéc nhau tao
boi thi€t bi hiéu chuén.
4.4 Xdc dinh ty 56 10i ky hiéu o dau ra phan thu

Noi dung thong tin chudi cudc goi dugc giai ma s dung ma stra 16i, ky thuat
cheén va thong tin kiém tra téng phai dugc chia thanh cdc khéi tuong ting véi mot
ky hiéu thong tin trong tin hiéu do kiém dugc dung trong muc 4.3.1.

Xac dinh ty s6 giita tong ky hiéu sai/téng ky hiéu thong tin.
4.5 Tro khdang nguon tin hiéu do kiém
4.5.1 Cdc cong thiét bi

Cac cong thiét bi dugc phan loai nhu sau:

- Céng RF: Két cudi thiét bi ¢6 mang tin hiéu RF, titc 1a diu cudi anten may
thu hay may phat.

- Cong tuong tu: Két cudi thi€t bi ¢6 mang tin hiéu tuong tu nhu trong
muc 2.1.2.

- Cong s0: Két cudi thi€t bi ¢6 mang tin hiéu s6 nhu trong muc 2.1.3.

Khi céng 12 c6ng ddu ra, tr& khdng do kiém phai bang tré khang tai dua ra
cong bai thiét bi do kiém bén ngoai.

Khi cong 1a cng dau vao, tré khang do kiém bang trd khdng ctia ngudn dua ra

cong bai thiét bi do kiém bén ngoai. Nguén cta tin hiéu do kiém diung ¢ diu vao
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thi€t bi phai ndi qua mot mach sao cho tr&é khang hay mach dién dua ra dau vao
thiét bi bang gid tri cho trong bang 1.

Bdng 1. Gid tri trd khdng do kiém

Céng Ap dung Tré khang (1)
Céng RF dudi Tai do kiém may phat dudi Trg thuan 3 Q ndi ti€p véi tu 400 pF (2)
1,6 MHz 1,6 MHz
Céng RF giiia T&i do kiém may phét gilia 1,6 MHz | Trd thuan 10Q néi tiép véi tu 250 pF (2)

1,6 MHz va 4 MHz | va 4 MHz, trd khang do kiém may
thu tuy chon duéi 4 MHz

Céng RF cao Tai do kiém may phat cao hon Trd thuan 50 Q (3)

hon 4 MHz 4 MHz, trd khang do kiém may thu

Céng tuong tu Tin hiéu tuong tu DSC, tai/lnguén | Trd thuan 600 Q (3)

Céng s6 Tin hiéu s6, tai/ngudn Dau ndi tiép tai trd ngudn 50 Q (3)
Ghi cha

1. Bang nay khéng c6 nghia la thiét bi chi lam viéc véi cac anten co cac déc tinh nay
2. Gia tri dién dung 8 mang nay hoan toan khéng déi trong dai tan sé do
3. Trd khang phai hoan toan khéng déi trong dai tan sé do

4.5.2 Tro khdng

Céc trd khang trong bang 1 dugc sir dung cho céc cong trong muc 4.5.1.
4.5.2.1 Thiét bi khong tich hop

Néu thiét bi duoc thiét k& 1a mot khoi doc 1ap, mach tré khang nguoén doi véi
céc tin hiéu dung cho do kiém bo gidi ma phai 1a hoic 600 Q hodc tuan theo
khuyén nghi ITU-T V.11 [13].

4.6 Két noi tin hiéu do kiém

Nguon tin hiéu do ki€m ap dung & ddu vao thiét bi phai dugc néi qua mang
sao cho (khong ké mot hay nhiéu tin hiéu do kiém cling dp dung cho thiét bi) tr&
khiang hay mach dua t6i dau vao thiét bi bang gi4 tri cho trong bang 1.

Trong trudng hop da tin hiéu do kiém, phai ding cac budc dé trdnh anh hudng
xau do su tuong tac giita cac tin hiéu trong cac bd tao tin hiéu hay trong cac
nguon khac.

Miic cuia tin hiéu do kiém tuong tu duogc bi€u dién bing stc dién dong (e.m.f)
& di€ém ma tin hiéu dua t6i phan thu hay giai ma cta thiét bi.
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4.7 Nguon do kiém

Trong thoi gian do kiém chét lugng, thiét bi dugc cAp ngudn tir ngudn c¢b kha
nang sinh ra dién 4p do kiém binh thudng va t6i han nhu xdc dinh trong muc 4.9.2
va 4.10.3.

Tr6 khdang noi ctia nguén do ki€ém phai du thdp dé€ né anh hudng khong ddng
ké dén két qua do. DPién dp ngudn duge do & ddu vao thiét bi.

Néu thiét bi c6 cdp ngudn ndi c6 dinh, dién 4p do ki€ém phai 1a dién 4p do &
diém noi cdp véi thiét bi.

bién 4p nguoén do ki€ém phai gilt trong pham vi + 3% so véi dién dp lic bat
dau do kiém.
4.8 Tin hiéu tao song noi

Doi vé6i do kiém chat lugng va muc dich bao dudng, thiét bi phai ¢ bién phap
khong cho nguoi khai thac tao tin hiéu B hay Y va mau dau cham lién tuc.

Do6i véi do kiém chat luong, thi€t bi VHF phai ¢6 bién phap khong cho ngudi
khai thdc tao s6ng mang khong diéu ché.
4.9 Piéu kién do kiém binh thuong
4.9.1 Nhiét do va dé dm binh thuong

Diéu kién nhiét do va do 4m binh thudng cho do kiém 1a két hop giita nhiét do
va do 4m trong cdc pham vi sau:

- Nhiét do: +15°C dén +35°C;

- Do 4m tuong doi: 20% dén 70%.
4.9.2 Nguoén do kiém binh thuong
4.9.2.1 bién ap va tan so ludi

Dién ap ngudn do ki€m binh thudng d6i véi thi€t bi duoc n6i t6i ludi dién
xoay chiéu 1a dién 4p luéi danh dinh.

Tan so6 nguén do kiém 12 tin s6 cla lu6i dién xoay chiéu = 50 Hz + 1 Hz.
4.9.2.2 Nguén ac-qui

Khi thiét bi dugc thiét k& 1am viéc vdi dc-qui, dién ap do kiém danh dinh phai

la dién ap theo qui dinh ctia nha san xuat.
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4.10 Diéu kién do kiém t6i han
4.10.1 Nhiét do khi do kiém o diéu kién t6i han

Khi do ki€ém & diéu kién t6i han, phép do duoc thuc hién & -15°C (£ 3°C) va
+55°C (+ 3°C) doi voi thiét bi duéi ban va ¢ -25°C (£ 3°C) va +55°C (£ 3°C) do6i véi
thiét bi trén ban, theo thu tuc mo ta trong muc 4.10.2.

4.10.2 Thii tuc do kiém & nhiét do t6i han

Trudc khi do, thi€t bi phai dat can bang nhiét trong buéng do kiém & nhiét do
xdc dinh nhu trong muc 4.10.1. Thiét bi phai "tat" trong suot thdi gian 6n dinh
nhiét do, trir 3.12.3. Sau thoi gian nay cac thiét bi diéu khién khi hau trong thiét bi
dugc "bat" va tuan thi phép do x4c dinh. Tuén tu cdc phép do dugc chon va do 4am
trong budng do kiém duoc diéu khién sao cho khong c6 su ngung tu qua muc.

Khi két thic qua trinh do ki€ém (khi thi€t bi van & trong budng do kiém), hop
dugc dua ra nhiét do trong phong it nhat 1 gio. Sau d6 thiét bi dugc dua ra nhiét do
binh thudng trong phong it nhat 1a 3 gid truéc khi ti€n hanh do kiém tiép theo.

Toc do tang/giam t6i da nhiét do trong budng do kiém 1a: 1°C/phuit.

4.10.3 Gid tri t6i han ciia nguon do kiém
4.10.3.1 Dién ap va tan so luGi

Dién ap do kiém t6i han d6i v6i thi€t bi noi véi ludi dién cung cdp la: dién dp
danh dinh lu6i £10%.

Tan s6 ludi dién cung cdp la: 50 Hz + 1 Hz.
4.10.3.2 Nguén ac-qui thi cap

Khi méy lam viéc véi ngudn ac-qui, dién dp do kiém 1a 1,3 va 0,9 dién dp
danh dinh cta ac-qui (12 V,24V,..).
4.10.3.3 Cac nguon khac

Doi vé6i thiét bi dung cdc nguén khéc, dién 4p do kiém t6i han 1a dién dp do
cac nha san xuat cong bo.

4.11 Thit moi truong
4.11.1 Gidi thiéu

Thiét bi phai ¢6 kha nang lam viéc lién tuc & cac diéu kién cua céc trang thai
bién khdc nhau, rung, do 4m va bién doi nhiét do giong thir thach trén tau, noi thiét
bi dugc lap dat.
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4.11.2 Thu tuc

Thir moi trudng duoc thuc hién trude tat ca cac do kiém cua thiét bi theo cac

yéu cau khac ctlia tiéu chuén nay.

Néu khong c¢6 chi dinh khac, thiét bi chi dugc néi t6i ngudn dién trong khoang

thoi gian x4c dinh dé viéc thir vé dién dugc thuc hién va vé6i dién dp do ki€ém binh
thuong.

4.11.3 Kiém tra chdt luong

Da6i véi tieu chudn nay, kiém tra chat luong c¢6 nghia 1a:

a) Doi v6i may thu véi bo giai ma - Kiém tra do nhay cudc goi:

Do nhay cudc goi:

i) Doi v6i thiét bi MF/HF - dau vao may thu ndi véi anten gia (muc 4.5.2) va
tin hiéu RF ¢6 tin s6 bang tan s6 danh dinh, mdy thu dugc di€u ché bdi tin
hiéu do kiém chudn s6 1 chita cuoc goi DSC cap t6i ddu vao mdy thu. Miic
cta tin hiéu do ki€ém 1a 6 dBuV. Ty s6 16i ky hiéu duoc giai ma phai nho
hon: 10%;

ii) D6i véi thiét bi VHF - dau vao may thu n6i vé6i anten gia (muc 4.5.2) va tin
hiéu RF ¢4 tan s6 bang tan s6 danh dinh kénh f, dugc diéu ché véi tin hiéu
do kiém chuén s6 4 chita cuoc goi DSC cap t6i diu vao may thu. Miic clia
tin hiéu do kiém 1a 6 dBuV. Ty s6 16i ky hiéu da giai ma phai nho hon: 10

b) Dai v6i bo gidi ma riéng biét - Kiém tra su giai ma ding céc tin hiéu DSC

Giai ma tin hiéu DSC:

boi v6i ca hai bo giai ma MF/HF va VHF - Dau vao néi véi thiét bi hiéu

chudn tao tin hiéu DSC. Miic cic tin hiéu ddu vao 1a +7 V va -7 V véi do léch dién

ap >

2,0V doi vé6i dién ap nhi phan va la £10 dB so vé6i 0,775V r.m.s doi véi

tin hiéu tuong tu. Chudi cuoc goi dugc giai ma & diu ra cua bo giai ma phai co
khuon dang k§ thuat hop 1¢ ké ca ky tu kiém tra 16i.

¢) Doi v6i mdy phat ¢6 bo ma hod - Kiém tra cong suét ra, sai sO tAn sO va

cudc goi cttu nan khong an dinh.
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1) Cong suat ra

i) Doi vé6i thiét bi MF/HF - Phuong phap do (nhu trong muc 5.5.2) va giéi han
(muc 5.2.3) dugc ap dung;

ii) D6i v6i thiét bi VHF - Ap dung phuong phdp do (6.3.2). Chuyén mach

cong suat dat & vi tri cuc dai, cong sudt ra ndm trong khoang 6 W =+ 25 W;
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2) Sai sO tan sO
i) D6i véi thiet bi MF/HF - Ap dung phuong phdp do (5.1.2), phép do chi thuc
hién & trang thai B hay Y. Gi6i han ap dung theo (5.1.3);
ii) Doi véi thigt bi VHF - Ap dung phuong phap do va giéi han cta (6.1).
3) Cudc goi cttu nan khong an dinh
Ca thi€t bi MF/HF va VHF - Tin hiéu do kiém s6 1 duoc diéu ché véi cudc goi
ctru nan khong an dinh. Tin hiéu dugc giai ma khong c6 16i ky tu.
d) D6i v6i bo ma hod riéng biét - Kiém tra dién dp dau ra, 16i tAn s6 va cudc
goi cuu nan khong an dinh
1) Dién ap dau ra
D6i v6i ca hai bo giai ma MF/HF va VHF - Ap dung phuong phdp do va gidi
han theo muc (7.2);
2) Sai sO tan sO
i) Bo md hodi MF/HF - Ap dung phuong phdp do (7.1.2) va chi thuc hién &
trang thai B hoac Y. Gi6i han theo (7.1.3);
ii) Bo ma hod VHF - Ap dung phuong phdp do (8.1.2) va chi thuc hién & trang
thai B hodc Y. Gi6i han theo (7.3.1);
3) Cudc goi cttu nan khong an dinh
D6i v6i ca hai bo ma hoa MF/HF va VHF - Ding tin hiéu do kiém chuén s6 1
c6 di€u ché véi cudce goi citu nan khong an dinh. Tin hiéu gidi ma khong c6 16i ky tu.
4.11.4 Thir rung
4.11.4.1 Phuong phap do
Thiét bi (vdi co cdu giam séc cua né) dugc kep (gitt) trén ban rung bang bo do
ctia né va & tu thé binh thuong.
Phéi c6 céc bién phdp dé giam hay loai bé anh hudng bat loi dén chat luong
thiét bi do dién tir truong tao ra bdi bo rung gay nén.
It nhat 15 phit bat do tin s6 (octave of frequency) thiét bi phai chiu do rung
c6 hinh sin theo chiéu thang diing & tit ca cc tan so giita:
-5Hz+ 12,5 Hz v6i do 1éch £1,6 mm + 10%;
- 12,5 Hz + 25 Hz vé6i do 1éch £0,38mm + 10%;
-25 Hz + 50 Hz vé6i do 1éch £0,10 mm + 10%.
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Trong khi thir rung phai ti€n hanh tim cong hudng xay ra . Néu c6 cong hudng
ctia bat ky phan nao cua bat ky bo phan nao, thiét bi phai chiu thir do bén, rung &
moi tan s6 cong hudng trong thoi gian it nhat 1a 2 gi¢ véi mic rung nhu trén.

Phép thir phai duoc lap lai véi do rung ¢ mdi huéng vuong géc vGi mat
phing ngang.

Kiém tra chat lugng duoc thuc hién khi thir rung.

Sau khi thir rung, thiét bi phai dugc xem xét (thanh tra) vé hu hong co hoc.
4.11.4.2 Yéu cau

Phéi thod man yéu cdu kiém tra chat luong.

Khong ¢6 hu hong thay duge bang mat.

4.11.5 Thit nhiét do
4.11.5.1 Nung kho d6i véi thiét bi 1ap ngoai

4.11.5.1.1 Phuong phép do

- Dat thiét bi vao budng do c6 nhiét do trong phong binh thudng. Nhiét do
dugc nang lén va giit & £70°C (+ 3°C) trong thoi gian it nhat 10 gio.

- Sau thoi gian nay, cdc thiét bi diéu khién khi hau cta thi€t bi dugc "bat" va
buéng do duoc lam lanh t6i +55°C (+ 3°C). Viéc lam lanh buéng do dugc hoan
thanh trong 30 phut.

- Sau d6 thiét bi duogc "bat" va thuc hién ki€ém tra chat luong.

- Nhiét do trong budng do dugc duy tri & +55°C (+ 3°C) trong thoi gian ki€ém
tra chat lugng.

- Sau khi do (thiét bi van 6 trong budng do), dua buoéng do vao nhiét do phong
it nhat 1a 1 gio. Sau d6 thiét bi duoc dua ra v6i nhiét do va do 4m binh thuong trong
phong it nhat 3 gio trude khi thuc hién phép do tiép theo.

4.11.5.1.2 Yéu cau

Phéi thod man yéu cau kiém tra chét luong.
4.11.5.2 Chu ky nung 4m

4.11.5.2.1 Phuong phép do

Thiét bi dat trong buéng do & nhiét do va do 4m binh thudng trong phong
trong thoi gian 3 gio (£ 0,5 gio), va trong khoang thoi gian nay buong do dugc
nung t6i +40°C (£ 3°C) va dua t6i do 4m twong doi 1a 93% (+ 2%) nhung khong c6
hién tugng ngung tu qua muc.
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Diéu kién trén duoc duy tri trong khoang thoi gian 10 gio.

Sau khoang thoi gian trén, tit ca cdc thiét bi diéu khién khi hau trong thiét bi
duoc "bat".

30 phit sau thiét bi dugc "bat" va giit cho lam viéc lién tuc trong 2 gio.

Néu thiét bi dugc kiém tra 1a (hay gom) may phdt, may phdt phai 1am viéc &
muc cong suat cuc dai va phat tin hiéu ctu nan tuan theo thu tuc dugc chi ra trong
khuyén nghi ITU-R M.541-5 [6].

Thiét bi phai duoc ki€ém tra chat lugng trong khoang thoi gian 2 gio. Nhiét do
va do 4m tuong d6i ctia budéng do phai duy tri & +40°C (+ 3°C) va 93% (+ 2%)
trong thoi gian 2 gio 30 phit. Két thic do (thiét bi van con trong budng do) buong
do duoc dua vé nhiét do trong phong trong thoi gian it nhat 1 gid. Sau dé thiét bi
dugc dua vé nhiét do va do 4m binh thudng trong phong trong thoi gian t6i thi€u 1a
3 gio trude khi tién hanh phép do tié€p theo.

4.11.5.2.2 Yéu cau

Phai thoa man yéu cdu vé kiém tra chat lugng.
4.11.5.3 Chu ky nhiét do thdp d6i vdéi thiét bi 1ap bén ngoai

4.11.5.3.1 Phuong phép do

Dat thiét bi vao trong buong do & nhiét do binh thuong trong phong. Sau dé
nhiét do duoc giam va giit & -30°C (+ 3°C) trong khoang thoi gian it nhat 1a 10 gio.

Céc thiét bi diéu khién khi hau trong mdy dugc "bat" va budng do dugc lam
néng lén dén -20°C (£ 3°C). Viéc lam néng dugc thuc hién trong thdi gian it nhat
30 phiit (£ 5 phut).

Sau d6 nhiét do budng do dugc duy tri & -20°C (+ 3°C) trong khoang thoi gian
1 gio 30 phiit.

Thiét bi duoc "bat" va duoc kiém tra chit luong trong thoi gian 30 phiit cudi
cta phép do. Cic nguén nung néng thiét bi c¢6 thé "bat" trong thoi gian kiém tra
chat luong.

Két thiic do (thiét bi van con trong budng do) buong do dugc dua vé nhiét do
binh thuong trong phong trong khoang thoi gian it nhat 1a 1 gio.

Sau dé6 thiét bi dugc dua ra nhiét do binh thuong trong phong trong khoang
thoi gian khong it hon 3 gid hay dén khi hoi 4m bay hét (néu lau hon) trudc khi ti€n
hanh phép do ti€p theo.
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4.11.5.3.2 Yéu cau

Phéi thod man yéu cau vé kiém tra chét luong.
4.11.6 Thir dn mon
4.11.6.1 Gi6i thiéu chung

Néu ngudi yéu ciu hop chuin cung cap ddy di cic bang ching dam bao céc
yéu cau trong muc ndy duoc thoa man thi ¢ thé khong céan tién hanh thir nita.
4.11.6.2 Phuong phap do

Thiét bi dat trong budng do ¢6 mdy tao swong mudi bang dung dich mudi
nhu sau:

- Natri Clorua 26,50 g + 10%;

- Magié Clorua 2,50 g + 10%;

- Magié Sunphat 3,30 g + 10%;

- Canxi Clorua 1,10 g + 10%;

- Kali Clorua 0,73 g + 10%;

- Natri Cacbonat 0,20 g + 10%;

- Nudc cat dé tao thanh 1 1it dung dich.

C6 thé dung dung dich Natri Clorua 5% (NaCl).

Muoi ding dé thir phai 12 NaCl chét lugng cao, chita khong nhiéu hon 0,1%
Natri Iot va khong nhiéu hon 0,3% tap chat.

Nong do dung dich mudi, theo trong luong phai 1a 5% (£1%).

Dung dich dugc lam tir (theo trong luong) 5 phan + 1 mu6i hoa tan va 95 phan
nudc cat.

Gi4 tri pH ctia dung dich phai ndm trong khoang 6,5 + 7,2 va ¢ nhiét do 20°C
(£ 2°C). Gi4 tri pH phai duoc duy tri trong pham vi trén trong sudt thdi gian qui
dinh; dé dat dugc diéu nay, axit Clo Hidric loang hay Natri Hidroxit duoc dung dé
diéu chinh gi4 tri pH, dam bao rang néng do NaCl van nam trong gidi han & trén.
Gi4 tri pH duoc do khi chudn bi méi lo dung dich mudi.

San pham cua sy an mon khong thé hoa 1an véi dung dich muéi chda trong
binh phun suong mu.

Dung dich mu6i duoc phun dong thoi 1én toan bo bé mat thiét bi trong thoi
gian 1 gio.
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Phun duoc thuc hién 4 14n véi khoang thoi gian 7 ngay & nhiét do 40°C (£ 2°C)
sau moi 1an phun. Do 4m tuong d6i trong khoang thoi gian ndy phai giit trong
khoang 20% + 95%.

Két thiic thoi gian thir, thiét bi duoc xem xét bang cach quan sat. Sau d6 thiét
bi phai qua kiém tra chat lugng.

4.11.6.3 Yéu cau

Phai khong c6 su hu hong hay an mon qua muc cta cac phan kim loai, dau
cudi, vat lieu hay cac bo phan dugc quan sat bang mat thudng.

Trong truong hop thiét bi duoc boc kin, phai khong cé diu hiéu lot nudc.

Thiét bi phai thod man yéu cdu kiém tra chat luong.
4.11.7 Thir mua

4.11.7.1 Gi6i thiéu chung

Phép thir tuan theo IEC 529 [11], bang 2, cot thit nhit, muc 6 "Bao vé thiét bi
tranh bién dong dir doi".

Phép thir nay chi thuc hién do6i véi thiét bi 1ap bén ngoai.
4.11.7.2 Phuong phap do

Thiét bi duoc dat trong buong do thich hop

Thiét bi phai hoat dong binh thuong sudt cudc thir.

Phép thir duoc thuc hién bang cach phun dong nudc 1én thiét bi. Phai tuan tha
céc diéu kién sau:

- Buong kinh trong cua voi phun: 12,5 mm;

- Toc do: 100 lit/phit (£5%);

- Ap sudt nu6c & miéng voi phun: gan 100 kPa (1bar);

- Thoi gian thu : 30 phdt;

- Khoang cé4ch tir miéng voi dén mat phang thiét bi: gan 3 m.

Ap luc phai duoc diéu chinh dé dat t6c do xdc dinh. O 100 kPa cot nude theo
chiéu thang ding cao khoang 8 m.

Két thic cuoc thtr, thiét bi dugc kiém tra chét luong va quan sat.

Sau d6 thiét bi dugc bo niém phong theo huéng din clia nha san xuét.
4.11.7.3 Yéu cau

Thiét bi phai thod man cac yéu ciu vé kiém tra chat lugng.

Gidm sdt bang mat thudong khong thiy dau hiéu lot nuéc vao trong thiét bi.
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4.12 Sai sé do va gidi thich két qud do

4.12.1 Sai s6 do
Xem bang 2.

Bdng 2. Gid tri sai 6 1on nhdt doi voi cdc dai luong

Tén dai lugng (tinh theo gia tri tuyét doi) Gia tri sai s 16n nhat
Tan s6 vo tuyén, Hz +1x107
Cong suat, dB +0,75
Do léch tan cuc dai:
Trong khodng 300 Hz dén 6 kHz, am tan, % +5
Trong khoang 6 kHz dén 25 kHz, am tan, dB +3
Gidi han db 1&ch, % +5
Céng suét kénh lan can, dB +5
Phat xa tap clia may phat, dB +4
Coéng suéat am tan dau ra, dB +0,5
DPac tuyén bién do clia bd han ché tai may thu, dB +1,5
Do nhay, dB 3
Phat xa tap clia may thu, dB +3
Do hai tin hiéu, dB +4
Po ba tin hiéu, dB +3
Coéng suét phat xa clia may phat, dB +6
Coéng suét phat xa clia may thu, dB +6
Thai gian qua do clia may phat, % +20
Tan s6 qua do clia may phat, Hz +250
Giam nhay cdm cla may thu (khi lam viéc song +0,5
cbng), dB

4.12.2 Gidi thich két qud do

Két qua do ghi trong bdo cdo cua tieu chuan duoc hiéu nhu sau:

- Gi4 tri do dugc liéen quan dén gi6i han tuong ting dung dé quyét dinh viéc
thi€t bi ¢6 thod mén cdc yéu cdu cua tiéu chuan hay khong;

- Gi4 tri sai s0 do cia mdi tham s6 phai dua vao ban bao céo do kiém;

- Gi4 tri ghi duoc cua sai s6 do phai bang hay nhé hon gia tri cho trong bang 2.

5. M4y phat MF/HF tich hop bé ma hoa DSC

5.1 Sai so'tan s6

5.1.1 Pinh nghia

Sai s tan s6 1a hiéu gitta tan s6 do dugc va gia tri danh dinh ctia nd.
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5.1.2 Phuong phap do

Noi mdy phat vé6i anten gia (4.5). May phat dat & tan s6 4n dinh cho DSC va &
bang tan cao nhat dugc thi€t ké.

Cong suat ra c6 thé giam b6t nhung khong duoc nhd hon 60 W. Phép do phai
dugc thuc hién & trang thai Bva Y.

- Trang thai B = Tan s6 an dinh +85 Hz;

- Trang thai -Y = Tan s6 an dinh -85 Hz.

Phép do phai thuc hién & diéu kién do kiém binh thuong (4.9) va diéu kién
t6i han (4.10.1 va 4.10.3). Sau khi sdy may (3.12).
5.1.3 Yéu cdu

Dai véi trang thdi B va Y, sai s6 tAn s6 nam trong khoang: +10Hz.
5.2 Cong sudt phdt
5.2.1 Pinh nghia

Cong suat may phat la cong suat trung binh dua téi anten gia.
5.2.2 Phuong phap do

May phét n6i véi anten gia (4.5). Thi€t bi dat dé phat cic mau dau cham lién
tuc va do cong suat phat trung binh.

Phép do dugc thuc hién & diéu kién do kiém binh thudng (4.9) va diéu kién t6i
han (4.10.1 va 4.10.3).
5.2.3 Yéu cdu

Doi v6i cac may phat thi€t ké trong bang tan 415 kHz - 526,5 kHz. Cong suét
phat trung binh khong dugc nho hon: 60 W

Véi bang tan 1,6 MHz - 4 MHz, cong suat phét trung binh nam trong khoang:
60 W - 1500 W.

5.3 Toc do diéu ché
5.3.1 Pinh nghia

Toc do diéu ché 1a toc do dong bit tinh theo bit/s.
5.3.2 Phuong phap do

Thiét bi dit d€ phat mau d4u cham lién tuc. PAu ra RF clia may n6i t6i bo giai
di€u ché tin so tuyén tinh. Dau ra bo giai di€u ché phai duoc gidi han do rong bang
bang bo loc bang thap véi tan so cat 1 kHz va do doc 12 dB/octave.

Po tan so & dau ra.
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5.3.3 Yéu cdu
Tan so phai 1a 50 Hz + 30.10°° tuong ting c6 toc do diéu ché 1a =100 bit/s.

5.4 Du diéu ché cua mdy phadt

5.4.1 Pinh nghia

Du diéu ché duoc xdc dinh nhu ty s6 (dB) gitta tin hiéu B hay Y da giai diéu
ch€ va mau dau cham da duogc giai di€u ché.
5.4.2 Phuong phap do

PAu ra RF ctia mdy noi téi bo giai di€u ché tan s tuyén tinh. Dau ra bo giai
diéu ch€ dugc giGi han do rong bang bang bo loc bang thap véi tn s6 cat 1 kHz va
do doc 12 dB/octave.

Muic ra r.m.s duoc do trong thoi gian phat tin hi¢u B hay Y va trong thoi gian
phat mau diu cham lién tuc.

Xéc dinh ty sO gitta hai mitic rms & dau ra cta bo giai di€u ché. Dién dp mot
chiéu phai dugc nén boi thiét bi ghép AC sao cho né khong anh hudng téi két
qua do.

5.4.3 Yéu cdu
Du diéu ché khong duoc 16n hon -26 dB.

5.5 Phat xa khong mong muon

5.5.1 Pinh nghia

Phat xa khong mong muén (A.Unwanted Emission) bao gom phat xa tap (A.
Spurious Emission) va phat xa ngoai bang (A. Out of Band Emission).

- Phat xa tap 1a phat xa & cdc tdn s6 ndm ngoai bang thong can thiét. Mdc cia
phat xa c6 thé giam ma khong anh hudng dén viéc truyén thong tin twong tng. Phat
xa ndy gém phat xa hai, phat xa ky sinh, thanh phan xuyén diéu ché va san pham
d6i tan nhung khong bao gém phét xa ngoai bang.

- Phat xa ngoai bang la phat xa & cdc tan so trung gian lan can bang thong can
thiét va sinh ra boi qua trinh di€u ché tin hiéu.

5.5.2 Phuong phap do

Thiét bi dugc dat dé phat mau dau cham lién tuc.

Phép do dugc thuc hién nho thiét bi do chon tan c¢6 kha nang do cac thanh
phan phat xa riéng biét trong dai tan 9 kHz - 2 GHz.

Do rong bang ctia bd phan tich chon loc phai la:
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- 200 Hz trong bang tan 9 kHz - 150 kHz.

-9 - 10 kHz trong bang tan 150 kHz - 30 MHz.

- 100 - 200 kHz trong bang tan 30 MHz - 1 GHz.

- 1 MHz 6 tan s6 16n hon 1 GHz.

B0 tach song la bo tach dinh.
5.5.3 Yéu cdu

Phai dam bao yéu cau dugc chi ra trong hinh 1, & d6, 0 dB tuong tng véi miic
cong suat trung binh dau ra xac dinh trudc.
5.6 Thit nghiém chuoi cuéc goi duoc tao ra

Dau ra cta thiét bi ndi t6i mdy dugc hiéu chuin dé gidi ma va in noi dung
thong tin ctia chudi cudc goi tao bdi may phat.

May phét dat & ché do phat cudc goi DSC nhu & phu luc A dé xéc dinh ring
yéu cau cua khuyén nghi ITU-R M. 493-6 [4] dugc thoa man.

Cudc goi tao ra phai dugc phan tich v6i mdy hiéu chudn cho viéc cau hinh
ding khuon dang tin hiéu.

Céc lénh sir dung phai dugc cong bo trong bao cdo do kiém.

5.7 Thoi gian diéu chinh tan so

Cac may phat ding cho DSC & tan s6 MF/HF phai c¢6 kha nang thay déi tan s6
hoat dong cang nhanh cang tot trong thoi gian khong qud 15 s. Viéc truyén dan
cudc goi s& khong xay ra cho dén khi qua trinh diéu khién tin s6 dugc hoan thanh.
5.8 Bdo vé mdy phiit
5.8.1 Pinh nghia

Day 1a su bao vé may phat khong bi hong do 16i clia anten gay ra.
5.8.2 Phuong phap do

Khi mdy phat dang phat miu dau chdm vdéi cong suat ra bi€u kién, cdc ddu
cudi anten trudc tién duoc ngan mach va sau do lai hd mach, méi truong hop kéo
dai trong 5 phuit.
5.8.3 Yéu cdu

Trong thoi gian do kiém mdy phdt khong bi hong. Sau khi thodt khoi diéu kién
ngan mach, hd mach anten, mdy phat phai hoat dong binh thudng.
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f, : Tan s6 trung tam

Hinh 1. Cdc thanh phdn phd tan khong mong muon cia mdy phdat MF/HF
voi bo giai ma DSC

6. May phat VHF tich hop bo ma hoa DSC

6.1 Sai sé tan so
6.1.1 Dinh nghia
Sai s tan s6 la hiéu gitta tan s6 do dugc va gia tri danh dinh cta nd.
6.1.2 Phuong phdp do
Noi mdy phat t6i anten gia (trong muc 4.5). May phat duoc dat & kénh 70.

Phép do duoc thuc hién khong cé diéu ch€ va & diéu kién do kiém binh thudng
(trong muc 4.9) va diéu kién do ki€ém t6i han (trong muc 4.10.1 va 4.10.3).

6.1.3 Yéu cdau

Sai s0 tan s6 nam trong khoang: +1,5 kHz.
6.2 Sai so6' tan so (Tin hiéu gidi diéu ché)
6.2.1 Dinh nghia

Sai s tan s6 do6i véi cac trang thai B va Y 1a hiéu gitra tan s6 do duoc tr bo
giai diéu ché€ va cdc gid tri danh dinh cta ching.
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6.2.2 Phuong phdp do

Mady phat duoc noi v6i anten gia (trong muc 4.5) va bo giai di€éu ché FM thich
hop. May phat dugc dat & kénh 70 va phat lién tuc trang thai B hay trang thai Y.

Do tin s6 & dau ra bo giai di€u ché cho ca hai trang thai B va Y. Phép do duoc
thuc hién ca & diéu kién do kiém binh thudng (muc 4.9) va diéu kién do kiém t6i
han (muc 4.10.1 va 4.10.3).

6.2.3 Yéu cdu

Tan s6 do duoc & dau ra bo giai diéu ché phai la:

- 1300 Hz + 10 Hz d6i vé6i trang thai B; va

- 2100 Hz + 10Hz d6i vé6i trang thai Y.

6.3 Cong sudt phdt
6.3.1 Dinh nghia

D6i véi tiéu chudn ndy, cong suat phat 12 cong sudt trung binh dua t6i anten
gid, con cong sudt biéu kién 1a cong suat cong b bdi nha san xuat.
6.3.2 Phuong phdp do

Mady phat dugc diéu chinh & kénh 70 va ndi t6i anten gia (4.5). Do cong sudt
dua t6i anten gid. Phép do dugc thuc hién ca & diéu kién do ki€ém binh thudng (4.9)
va diéu kién do kiém t6i han (4.10.1 va 4.10.3).
6.3.3 Yéu cdu
6.3.3.1 Diéu kién do ki€ém binh thuong

Khi chuyén mach cong suat & vi tri cuc dai, cong suat phdt phai nim trong
khoang 6 W - 25 W va do lech khong qué 1,5 dB so véi cong sudt biéu kién.

Chuyén mach cong suat dat & vi tri cuc tiéu hodc khi giam cong suat tu dong
(3.1.8), cong suat phat phai nam trong khoang 0,1 W - 1,0 W.
6.3.3.2 Diéu kién do ki€ém t6i han

Chuyén mach cong sudt dat & vi tri cuc dai, cong sudt phat phai nam trong
khoang 6 W - 25 W va do léch nam trong khoang +2 dB va -3 dB so véi cong suét
biéu kién.

Chuyén mach cong suat dat & vi tri cuc tiéu hay trong khi giam cong suat tu

dong (3.1.8), cong suét phat phai nam trong khoang 0,1 W - 1,0 W.
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6.4 Chi s6 diéu ché
6.4.1 Dinh nghia

Chi s6 diéu ché 1a ty s@ giita do 1éch tin sO va tin sd tin hiéu diéu ché.

Do 1éch tin so6 1a hiéu tin so titc thoi cla tin hiéu diéu ché€ dong thoi va tin s6
séng mang.
6.4.2 Phuong phdp do

May phat dat dé phat lién tuc tin hiéu B sau dén tin hiéu Y. Sau dé do do léch
tan so.
6.4.3 Yéu cdu

Chi s6 diéu ché' 12 2,0 £ 10%.

6.5 Toc do diéu ché
6.5.1 Dinh nghia

Toc do diéu ché 1a toc do dong bit tinh theo bit/s.
6.5.2 Phuong phdp do

May phat dat dé phat lién tuc mau dau cham. Pau ra RF mdy phdt ndi véi bo
giai diu ché tan soO tuyén tinh. DAu ra ctia bo giai di€u ché phai duoc gidi han vé
bang tin bang bo loc bang thap vdi tdn s6 cat 1 kHz va do doc 12 dB/octave.

Do tan s¢ & dau ra.
6.5.3 Yéu cdu

O t6c do diéu ché€ 1200 bit/s, tin s¢ phai 1a: 600 Hz + 30 ppm.

6.6 Du diéu ché cua mdy phdt
6.6.1 Dinh nghia

Du di€u ché ctia may phat 1a ty s6 (dB) gitta tin hiéu giai diéu ché B hay Y va
mau dau chdm da giai diéu ché.
6.6.2 Phuong phdp do

PAau ra RF cla mdy phat n6i qua bo giai diéu ch€ tuyén tinh véi mach gia
cuong 6 dB/octave t6i bo giai ma FM tuyén tinh khdc. PAu ra cua bo giai diéu ché
thit hai phai duoc gidi han vé do rong bang bang bo loc bang thap véi tdn so cat
3 kHz va do doc 12 dB/octave.

Miic r.m.s ra dugc do trong khi phat mau dau cham lién tuc va khi phat tin
hiéu B hay Y lién tuc.
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Xéc dinh ty s6 hai mic r.m.s ¢ dau ra ctia bo giai diéu ché tha hai. Dién ap
mot chiéu phai dugc nén boi thiét bi ghép AC sao cho né khong anh hudng téi két
qua do.

6.6.3 Yéu cdu
Du diéu ché khong duoc 16n hon -26 dB.

6.7 Cong sudt kénh ldn cdn

6.7.1 Dinh nghia

Cong suét kénh 1an can 1a mot phan cong suat phat ra ciia may phat khi diéu
ché véi tin hiéu mau ddu cham lién tuc lot vao bang thong cua cac kénh lan can.
Cong suat nay 1a téng cdc cong suat trung binh gay ra bdi diéu ché, nhiét va tap am
clia mdy phat.

6.7.2 Phuong phdp do

Cong sudt kénh 1an can dugc do bdi may thu do cong suat mo ta & phu luc B.

Céc phép do dugc thuc hién nhu sau:

a) Mdy phét lam viéc véi cong suat phdt (6.3) ¢ diéu kién do kiém binh
thuong. PAu ra may phat n6i véi dau vao mdy thu bang thiét bi két néi sao cho c6
tr&d khang phia may phat 1a 50 Q2 va mic & dau vao may thu la phu hop;

b) V6i mdy phat chua diéu ché, bo phan diéu chinh cia mdy thu dugc diéu
chinh sao cho ¢ dép ting cuc dai. D6 1a diém ddp ing 0 dB. Ghi miic dat suy giam
may thu va s6 chi cia may do;

c¢) Diéu chinh clia may thu duoc diéu chinh khoi séng mang sao cho dép tng
-6 dB cua mdy thu & diém gin nhat v6i tdn s6 phdt va cach tdn s6 danh dinh 12
17 kHz;

d) Mdy phat duoc diéu ché boi mau dau cham lién tuc;

e) Bo suy hao bién déi cia mdy thu dugc diéu chinh dé dat cing s6 chi cla
may do (nhu bude b) hay mot su lién quan da biét cua no;

f) Ty s6 cong suat kénh 1an can va cong suat song mang la hiéu giita s6 dat
suy giam cung s6 chi cua mdy do cua cac budc b) va e);

g) Phép do dugc 1ap lai khi mdy thu duoc di€u chinh t6i phia khdc cua
song mang.

6.7.3 Yéu cdu

Cong suat kénh lan can khong dugc 16n hon mic -70 dB so v6i cong suat

song mang.
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6.8 Phat xa tap dan dén anten

6.8.1 Dinh nghia

Phat xa tap dan 1a phdt xa & cdc tAn s6 nam ngoai bang thong cén thiét va mic
ctia n6 c6 thé gidm ma khong anh hudng t6i viéc truyén thong tin. Phat xa tap gom:
phat xa hai, phat xa ky sinh, san phdm xuyén diéu ché va bién d6i tin so, nhung
khong ké phét xa ngoai bang.
6.8.2 Phuong phdp do

Phét xa tap dan duoc do v6i mdy phéat néi t6i anten gia (4.5). May phat dat dé
phat mau diu cham lién tuc.

Phép do duoc thuc hién trong dai bang tan tir 9 kHz - 25 GHz tir kénh may
phat dang lam viéc va cdc kénh lan can cua no.

Bang thong ctia bo phan tich chon loc phai la:

- 200 Hz trong dai bang tan 9 kHz - 150 kHz;

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

- 100 kHz dén 120 kHz trong dai bang tan 30 MHz - 1 GHz;

- 1 MHz trong dai bang tan 16n hon 1 GHz.

B0 tach song phai 1a bo tach séng dinh.
6.8.3 Yéu cdu

Phat xa tap tai tan sO riéng biét bat ky nao cling phai c6 cong sudt khong
16n hon 0,25 uW.

6.9 Thir nghiém chudi cuoc goi duoc tao ra
Xem muc 5.6.

6.10 Ddc diém tdn s6 qud do cvia mdy phdt
6.10.1 Dinh nghia

Dic diém tin s6 qua do cua mdy phat 12 su bién ddi theo thoi gian cta do léch
tan sO may phat so véi tan s6 danh dinh khi cua n6 khi cong suét phat RF & ché do
"bat" va "tat".

- t,,- Theo phuong phap do duoc mo ta trong muc 5.10.2 & ché do bat. Thoi
diém bat, 12 thoi diém khi cong suat thu do tai dau cudi anten vuot qud 0,1% cong
sut danh dinh;

- t,: Khoang thoi gian bat ddu tai t, va két thic theo bang 3;

- t,: Khoang thoi gian bét ddu tai thoi diém két thiic t, va két thiic theo bang 3;

-t Thoi diém tat, dugc xac dinh bdi diéu kién khi cong sudt giam dudi miic
0,1% so véi cong suat danh dinh.

- t;: Khoang thoi gian két thuc tai t g dén khi khoi dong theo bang 3;
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Bdng 3. Cdc khodng thoi gian

Khoang thgi gian Gia tri (ms)
t, 50
t, 20,0
ts 50

Ghi chu: Trong cac khodng thdi gian t, va t,, su sai khéc téan sé
khéng dugc vuot quéa gia tri cha phan cach kénh. Trong khodng thoi
gian t,, su sai khac tan sé khéng dugc vuot quéa mot nira gia tri phan

cach kénh.
6.10.2 Phuong phdp do
ay =
. . .| B0 suy hao | Mach g Bo .| May hién
May thu phat — cong suat Tl ket »| phan biét "1 séng c6 nhé
hop fq

B6 tao tin hiéu
do kiém

Hinh 2. So do do tan s6 quad do

- Hai tin hiéu duoc noi véi bo phan biét thong qua mach két hop;

- May phat dugc n6i v6i b suy hao cong suit ¢ trg khang 50 Q;

- Pau ra cta bo suy hao cong suidt dugc noi véi bo phan biét thong qua mot
dau vao cua mach két hop;

- B0 tao tin hiéu do ki€m dugc n6i véi ddu vao thit hai cia mach két hop;

- Tin hiéu do kiém dugc dat & tan s6 danh dinh clia may phat;

- Tin hiéu do kiém duogc diéu chinh bing tan s6 1 kHz vdi do lech £25 kHz;

- Mic tin hiéu do ki€m dugc diéu chinh bang 0,1% cua cong sudt may phat
can do tai diu vao ctia bo phan biét. Miic nay duogc giit khong doi trong sudt
qua trinh do.

- Do sai khac bién do (a,) va do sai khac tan so (f;) dau ra cua bo phan biét
dugc nodi v6i may hién séng cé nhd.

- May hién séng c6 nhG duoc stt dung dé hién thi do sai léch f, so véi tan so
danh dinh. Khoang tin s6 hién thi cia mdy hién séng bing 2 lan khoang
phan cach gitta hai kénh;

39



TGN 68 - 201: 2001

- May hién séng c6 nhG duoc diéu chinh dé c6 tan s6 quét 10 ms/khac do va
dé trang thai “lat” xay ra tai diém khéc do 1 tinh tir gdc trdi clia man hinh

- Man hinh hién thi lién tuc tin hiéu thir nghiém 1 kHz;

- Sau d6, mdy hién séng c6 nhd duge diéu chinh dé trang thai “lat” xdy ra trén
kénh tuong tng véi sai khac bién do dau vao (a,) & muc thap tang 1én;

- Sau d6 bat may phat, khong diéu ché dé tao ra céc xung “lat” va anh trén
man hinh;

- Két qua thay déi cla ty s6 cong suat gifta tin hiéu do kiém va ddu ra may
phat sé tao ra hai bién ctia hinh anh, mot bi€u dién tin hiéu thir nghiém 1 kHz
va mot biéu dién do sai khac tdn s6 clia mdy phat theo thoi gian;

- Thoi diém ma tin hiéu do ki€ém 1 kHz duoc triét tieu mot cach hoan toan 1a ¢t ;
t,, t, duoc xac dinh trong bang la cac gia tri mau riéng;

- Trong khoang t, va t,, sai khac tan s6 khong dugc vuot qua gia tri duoc ghi
chu trong bang 3;

- Sau khi két thic t,, sai khdc tin s& phai nam trong giGi han cho phép sai sO
tan so (1,5 kHz);

- Ghi su bién doi cuia do sai khac tan s6 theo thoi gian;

- Gilt mdy phat & trang thai lam viéc.

- May hién séng ¢6 nhé dugce diéu chinh dé trang thai “lat” khi giam dan muc
ddu vao (a,) tir miic cao xuéng mic thdp xay ra tai diém khac do 1 tir géc
phai cua man hinh;

- Tat mdy phat;

- Thoi diém khi tin hiéu thir nghiém 1 kHz bét ddu hién 1én 1a t g;

- t; nhu xac dinh trong bang 1a cac gia tri miu riéng;

- Trong khoang thoi gian t;, sai khac tan s6 khong dugc 16n hon cac gia tri
dugc ghi chd trong bang 3;

- Tru6c thoi diém bat dau t,, sai khac tdn s6 ndm trong gidi han cho phép clia
sai sO tan so (+1,5 kHz);

- Két qua dugc ghi dué6i dang sai khac tan so theo thoi gian.

6.10.3 Yéu cdu

Trong cac khoang thoi gian t; va t;, su sai khac tan s6 khong dugc vuot qua

gia tri cia phan cach kénh;
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Trong khoang thoi gian t,, su sai khac tan s6 khong duoc vuot qua mot nira gia

tr1 phan cach kénh;
Su sai khéac tan so sau khi két thic t, duoc gidi han bdi sai sO tan s6 +1,5 kHz;
Sau khi két thic t, va truGc khi bat dau t,, su sai khdc tdn s6 phai nam trong
gi6i han sai s6 tan s6 nhu dugc chi ra trong muc 6.1 (+1,5 kHz).

a) Chuyén mach bat: t_, t,, t,

+ Af = 1 x khoang céach gilta hai kénh
+ Af = 1/2 x khoang cach gilra hai kénh

. AM: SSB:
. Tan s6 Tén s6 danh dinh
' danh dinh -1 kHz (LSB) ho#c

1 1 .I I', .| ""--. 1
L +1 kHz (USB)
-Af = 1/2 x khoang céch gilta hai kénh

-Af = 1 x khoéng cach gitra hai kénh

50 60 70 80 90 100

]
oty t
|

b) Chuyén mach tat: t,, t

' + Af = 1 x khoang cach giia hai kénh
o + Af = 1/2 x khoang cach gia hai kénh
™ | AM: SSB: tan s6 danh dinh
L Tén s6 -1 kHz (LSB) hoac
! danhdinh  + 1kHz (USB)

' -Af = 1/2 x khoang céch gilta hai kénh

-Af = 1 x khoéng cach gitra hai kénh

ms 10 20 30 40 50 60 70 80 90 100
|

Hinh 3. Man hinh mdy hién soéng cé nho khi do tan sé qud do
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7. B6 ma hoa DSC MF/HF

7.1 Sai so'tdn sé
7.1.1 Dinh nghia

Sai s tan s6 la hiéu gitta tan s6 do dugc va gia tri danh dinh cta nd.
7.1.2 Phuong phap do

Phép do duoc thuc hién ca & diéu kién do ki€ém binh thudng (4.9) va diéu kién
do kiém t6i han (4.10.1 va 4.10.3).

Pau ra bo giai ma dau véi tai thuan trd 600 Q. Po cac tan so tuong Gng véi
trang thai B va Y (Khuyén nghi ITU-R M.493-6 [5], phu luc 1, muc 1.4) & diu ra
mdy. May dugc dat dé tao tin hiéu lién tuc Bva Y.

7.1.3 Yéu cau
Sai s0 tan s6 cho ca hai trang thai la: £ 1Hz.
7.2 Dién ap ra
7.2.1 Dinh nghia
Dién 4p ra 1a dién ap am thanh dugc do trén tai thuan tré 600 Q. Doi véi dau
ra nhi phan, dién dp d6 1a mic "1" va mdc "0".
7.2.2 Phuong phap do
Pau ra clia thiét bi ndi v6i tai thich hop 600 Q (4.5.3). Thiét bi dugc dat & ché
do phat mau dau cham lién tuc. Po dién dp r.m.s & dau ra ctia may.
7.2.3 Yéu cdu
7.2.3.1 Dién ap tuong tu
¢ Dién dp ra r.m.s 0,775 V phai c¢6 kha nang di€u chinh dugc trong pham vi
it nhat la: £10 dB.
¢ Trong qua trinh truyén dan céc khai thong tin hay cdc tin hiéu diéu khién:
- Miic thay d6i tin hiéu ra ctia hai tone khong 16n hén: 0,5 dB;
- Do chénh léch cua hai mdc tone khong 16n hon: 0,5 dB.
7.2.3.2 Dién ap nhi phan
Cac muc dién ap ra phai tuan thu khuyén nghi V.11 [13] cua ITU-T.
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7.3 Toc do dong bit
7.3.1 Dinh nghia
Toc do dong bit 1a so bit trén giay.
7.3.2 Phuong phap do
Thiét bi dugc dat & ch€ do phat mau dau cham lién tuc. Noi dau ra cia may téi
bo giai diéu ch€ FM tuyén tinh. Dau ra ctia bo diéu ché phai duoc giéi han vé do
rong bang tan bang bo loc bang thap véi tan so cat 1 kHz va do doc 12 dB/octave.
Po tan s6 cia mau dau cham.
7.3.3 Yéu cdu
O t6c do bit 1a 100 bit/s, tin s6 do dugc phai 1a: 50 Hz + 30.10°°.

7.4 Cdc thanh phdn pho khéng mong muén ctia tin hiéu ra
7.4.1 Dinh nghia

Cac thanh phan pho khong mong muén 1a phdt xa & céc tidn s6 nim ngoai
bang thong can thiét. Mic cta phdt xa cé thé gidm ma khong anh hudng dén viéc
truyén thong tin tuong Gng. Phdt xa ndy gém cdc thanh phan phé hai va cdc san
pham ctia xuyén diéu ché.
7.4.2 Phuong phap do

Pau ra cia may no6i véi tai thuan trd 600 Q. May dugc dat & ché do phat mau
dau cham lién tuc. X4c dinh céc thanh phan phé khong mong mudn trong tin hiéu
dau ra.
7.4.3 Yéu cau

Phai dam bao yéu cau chi ra trong hinh 4, 6 d6 0 dB tuong tng v6i muc cong
sudt dau ra xac dinh trudc.
7.5 Thit nghiém chuoi cuéc goi duoc tao ra cua mady phdt

Xem muc 5.6.
7.6 Du diéu ché
7.6.1 Dinh nghia

Du diéu ché 1a ty s6 tinh theo dB giita cong suat &m tan tao ra sau khi giai diéu

ché tin hiéu RF khi khong c6 tin hiéu diéu ché mong mudén v4i cong sudt ra am tan
tao ra bai viéc phat tin hiéu mau dau cham lién tuc.
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7.6.2 Phuong phap do

DAu ra cla thiét bi noi véi bo gidi di€u ch€ FM tuyén tinh. Dau ra ctia bo giai
diéu ché phai dugc gidi han vé do rong bang bang bo loc bang thap véi tn s cat
1 kHz va d¢ doc 12 dB/octave.

Miic r.m.s ra phai do trong thoi gian khong phat va thoi gian phat mau dau
cham lién tuc. D6i véi thiét bi tich hgp VHF, mic r.m.s ra phai do trong thoi gian
phét s6ng mang khong diéu ché va thoi gian phat mau dau cham lién tuc.

7.6.3 Yéu cau
Du diéu ché khong duoc 16n hon -36 dB.

8. B0 ma hoa DSC VHF

8.1 Sai so' tdn s6

8.1.1 Dinh nghia

Sai s tan s6 la hiéu gitra tan s6 do dugc va gia tri danh dinh cta nd.
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8.1.2 Phuong phdp do

Phép do duoc thuc hién ca & diéu kién do ki€ém binh thudng (4.9) va diéu kién
do kiém t6i han (4.10.1 va 4.10.3).

Dau ra thiét bi ndi vdi tai thuan tré 600 Q. Po tan s6 tuong tng véi trang thai
B va Y & dau ra cta thiét bi. Bo giai ma dat & ch€ do tao tin hiéu B hay Y lién tuc.
8.1.3 Yéu cdu

Sai s0 tan s6 d6i véi ca hai trang thai B va Y 1a: +10 Hz.
8.2 Pién ap ra
8.2.1 Dinh nghia

Xem muc 7.2.1.
8.2.2 Phuong phdp do

Pau ra cua thiét bi n6i véi tai thuan trg 600 Q.

Thiét bi dat & ché do phat mau diau chdm lién tuc. Trong khi phat mau dau
chim, do dién 4p r.m.s ra cta thiét bi.

8.2.3 Yéu cdu
8.2.3.1 Dién 4p tuong tu
Xem muc 7.2.3.1
8.2.3.2 bién 4p nhi phan
Cac miuc dién ap dau ra phai tuan theo NMEA 0183, phién ban 2.0.0 [4].
8.3 Toc do dong bit
8.3.1 Dinh nghia
Xem muc 7.3.1

8.3.2 Phuong phdp do

Xem muc 7.3.2.
8.3.3 Yéu cdu
O t6c do bit 1200 baud, tin s6 do dugc phai 1a: 600 Hz + 30.10°.

8.4 Cdc thanh phdn phé khong mong muon cua tin hiéu ra

8.4.1 Dinh nghia
Céc thanh phan pho khong mong mu6n 1a su phat xa & cdc tdn s6 ngoai bing
thong can thiét va miic cua ching c6 thé giam ma khong anh hudng t6i viéc truyén
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bang thong tuong tng. Ching gom cdc thanh phan phd hai va san phim xuyén
diéu ché.
8.4.2 Phuong phdp do

Pau ra cta thiét bi ndi véi tai thuan trd 600 Q. Thiét bi dat & mau dau chadm
lién tuc.

Xdc dinh cac thanh phan phé khong mong mu6n trong tin hiéu diu ra.
8.4.3 Yéu cdu

Céc thanh phan pho khong mong mudn phai thod man diéu kién dua ra trong
hinh 5, & d6 0 dB tuong ting v6i mitc cong sudt ra trung binh dugc xac dinh trudc.

0dB—+

-10 dB+
-20 dB+
-30 dB+

-40 dB-}

-60 dB tai 11,3 kHz
-50 dB+

-60 dB—+

0 10 20 30 4,0 50 6,0 70 80 90 100kHz
05 29 4,1 6,9

Hinh 5. Cdc thanh phdn phd khong mong muon (b ma hod DSC VHF)

8.5 Thut nghiém chuoi cuéc goi duoc tao ra
Xem muc 5.6
8.6 Du diéu ché

8.6.1 Dinh nghia

Du diéu ché€ 1a ty so tinh theo dB gitta cong suit nhiéu trong qué trinh tao ra tin
hiéu B hay Y vGi cong sudt dau ra trong qud trinh tao ra tin hiéu mau dau chim
lién tuc.
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8.6.2 Phuong phap do

Pau ra cua thi€t bi duoc két cudi bai dién trd thuan 600 QQ va ndi t6i bo giai
diéu ché FM tuyén tinh. DAu ra ctia b giai diéu ché phai duoc gidi han vé do rong
bang bing bo loc bang thip véi tan so cat 3 kHz va do doc 12 dB/octave.

Do muc ra r.m.s trong thoi gian phat tin hi¢u B hay Y va trong thoi gian phat
mau dau cham lién tuc.

X4c dinh ty so gitta hai tin hiéu ra r.m.s.

Dién 4p mot chiéu dugc nén bai thiét bi AC két hop sao cho ching khong anh
huong téi két qua do.
8.6.3 Yéu cdu

Du diéu ché khong duoc 16n hon: -36 dB.

9. May thu MF/HF véi bé giai ma tich hop DSC

9.1 Hiéu sudt quét
9.1.1 Dinh nghia

Hiéu suit quét 1a kha nang ctia may thu/bd giai ma nhan dugc chinh xac cudc
goi trén mot tan so, khi nhan duoc hon 20 bit trong 200 bit mau dugc truyén & mot
tan s6 ngay ca khi phai quét téi 6 tan sd, bo qua céc tin hiéu cling nhu nhiéu khac.
9.1.2 Phuong phdp do

Hai tin hiéu do kiém RF véi mic 20 dBuV dugc cap t6i may thu.

Mot tin hiéu RF phai ¢6 tan s6 danh dinh tuong dGng tin s6 nam trong chubi
quét va phai 12 tin hiéu do ki€m chudn s6 1 ¢6 chia cudc goi DSC citu nan.

Tin hiéu RF tha hai phai ¢6 tan s6 danh dinh tuong tng véi tan s6 khac da
dugc quét va phai 12 tin hiéu do kiém chudn s6 1 ¢6 chita cic cuoc goi DSC véi
mau d4u cham 20 bit.

Chudi cudc goi ctru nan duoc lap lai sau khoang thoi gian tir 2,5 s dén 4,0 s
mot cach ngau nhién.

May thu duoc dat dé quét véi so tan s6 16n nhat né duoc thiét ke,

S6 cudc goi ciu nan duge phat 1a 200, ty so6 16i ky hiéu dugc xac dinh nhu da
noéi 6 muc 4.4.

9.1.3 Yéu cdu
- Téng s6 cudc goi citu nan thu dugc so vé6i cdc cudc goi duge phat 1a: > 95%;

- Ty s6 16i ky hieu: < 102,
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9.2 D6 nhay cudc goi
9.2.1 Dinh nghia

Do nhay cudc goi cia may thu 1a miic tin hiéu RF xéc dinh, tai d6 ty s6 16i ky
hiéu thu nho hon hay bang 107,
9.2.2 Phuong phdp do

Dau vao mdy thu dugc noi t6i anten gia (4.5) va dugc cdp tin hiéu do kiém
chudn s6 1 ¢6 chita cudc goi DSC cttu nan.

Miic tin hiéu do kiém phai 1a 0dBuV doi véi cac tan s6 thu nadm trong céc
bang 415 kHz + 526,5 kHz va 1,6 MHz + 27,5 MHz.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.

Miic tin hiéu vao dugc giam dén khi ty s6 16i ky hiéu bing hay nho hon 107
va muc tin hi¢u nay duoc ghi lai.

Phép do duoc lap lai & tan s6 vao danh dinh +10 Hz.

Phép do duoc thuc hién ca & diéu kién do ki€ém binh thudng (4.9) va diéu kién
do kiém t6i han (4.10.2 va 4.10.3).
9.2.3 Yéu cdu

Do nhay cudc goi phai la:

- O diéu kién do kiém binh thudng: < 0 dBuV;

- O diéu kién do kiém tGi han: < 6 dBuV.
9.3 Do chon loc kénh lan cdn
9.3.1 Dinh nghia

Kha nang thu duogc tin hiéu mong muon khi c¢6 tin hiéu gay nhiéu kénh lan
can, dugc biéu dién duéi dang ty 1& 16i ky hiéu gay ra boi tin hiéu khong mong
muon tai dau ra cua bo giai ma.
9.3.2 Phuong phdp do

Céc tin hiéu do ki€ém dugc cip theo muc 4.6.

Tin hiéu mong mudn 1a tin hiéu do ki€m chuén s6 1 ¢6 chita cac cudc goi DSC
va c6 muc 1a 20 dBuV.

Tin hiéu khong mong muén 1a tin hiéu khong diéu ché c¢6 tan s6 bang tan s6
danh dinh cia may thu +500 Hz va sau do 1a -500 Hz.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo 4.4.
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Miic tin hiéu khong mong muén dugc ting 1én dén khi ty so6 16i ky hiéu bang
107, mifc tin hiéu nay duoc ghi lai.

Phép do duoc thuc hién ca & diéu kién do ki€ém binh thudng (4.9) va diéu kién
do kiém t6i han (4.10.1 va 4.10.3).
9.3.3 Yéu cdu

Miic cta tin hiéu khong mong muon phai:

- Khong dugc nho hon 60 dBuV, & diéu kién do ki€ém binh thudng va

- Khong dugc nho hon 54 dBuV, & diéu kién do kiém t6i han.

9.4 Triét nhiéu cung kénh
9.4.1 Dinh nghia

Triét nhiéu cung kénh 1a kha nang thu tin hiéu mong muon khi c6 tin hiéu
khong mong muodn trong cung kénh can thu ma su giam st chit lugng khong
giam sut vugt qud gia tri cho phép.

9.4.2 Phuong phdp do

Céc tin hiéu do ki€m dugc cip theo muc 4.6.

Tin hiéu mong mudn 1a tin hiéu do ki€m chuén s6 1 ¢6 chita cac cudc goi DSC
va c6 muic 20 dBuV.

Tin hiéu khong mong muon 1a tin hiéu khong di€u ché. Ty 1¢ 16i ky hiéu & dau
ra bo giai ma duoc xac dinh theo 4.4. Muc tin hiéu vao khong mong mudn duoc
tang dén khi ty s6 16i ky hiéu biang 10, mitc tin hiéu ndy duoc ghi lai.

9.4.3 Yéu cdu

Miic tin hiéu khong mong muon khong nhéd hon 14 dBuV.
9.5 Ddp ung xuyén diéu ché RF
9.5.1 Dinh nghia

Dap tng xuyén diéu ché€ RF 1a kha nang triét cac san phdm xuyén diéu ché do
hai tin hiéu khong mong muon c6 mic va tin s6 cho trude, mic tuong tng véi ty 1€
16i ky hiéu 1a 102,

9.5.2 Phuong phdp do

Cic tin hiéu do ki€m thoa man muc 4.6.

Tin hiéu mong mudn 1a tin hiéu do ki€m chuén s6 1 ¢6 chita cac cudc goi DSC
va c6 muc 20 dBuV.
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Ca hai tin hiéu khong mong muon déu 1a khong di€u ché va ¢ cling mot miic.
Khong mot tin hiéu nao trong hai tin hiéu nay c6 tin s6 bang tin s6 tin hiéu mong
muon +30 kHz (Khuyén nghi ITU-R SM.332-4 [9], muc 5.4).

Sau d6 miic cta hai tin hiéu khong mong mudén cung dugc tang cho dén khi ty
1¢ 16i ky hiéu 1a 10, mic tin hiéu nay dugc ghi lai.

9.5.3 Yéu cdu

Cac miic cua cac tin hiéu khong mong mudn khong nho hon 70 dBuV.

9.6 Triét nhiéu va chong nghet
9.6.1 Dinh nghia

Triét nhiéu va chong nghet 1a kha nang phan biét tin hiéu mong mudn va tin
hiéu khong mong mudén & tan sé ngoai bang thong ctia may thu.
9.6.2 Phuong phdp do

Tin hiéu mong muon va mot tin hiéu khong mong muén khong diéu ché duoc
cap dén dau vao may thu theo 4.6.

Tin hiéu mong mudn 12 tin hiéu do kiém chuédn s6 1 ¢6 chita cudc goi DSC va
c¢6 muc 20 dBuV.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo 4.4.
9.6.3 Yéu cdu

Miic tin hiéu khong mong muoén phai nhé hon 60 dBuV d6i véi cac tan so
trong khoan tir +1 kHz dén +3 kHz va tir -3 kHz dén -1 kHz tuong doi so véi tan s6
danh dinh, nho hon 90 dBuV déi véi cac tan so tir 9 kHz dén 2 GHz trir dai tan
+3 kHz so véi tan s6 danh dinh.

9.7 Phdt xa tap dan
9.7.1 Dinh nghia

Phat xa tap dan la tat ca cac tin hiéu tao ra bén trong may dugc dan téi anten
trén moi tan so.
9.7.2 Phuong phdp do

PAau vao mdy thu noi v6i anten gia theo muc 4.5. Phat xa tap duoc do bang
thiét bi chon loc. Gia tri r.m.s ctia thanh phan phat xa tap dugc xac dinh.

Phép do duoc thuc hién trong dai tan s6 9 kHz - 2 GHz.

Do rong bang thong clia may phan tich chon loc 1a:

- 200 Hz trong dai tan s6 9 kHz - 150 kHz;
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- 9 kHz dén 10 kHz trong dai tan s6 150 kHz - 30 MHz;
- 100 kHz dén 120 kHz trong dai tan s6 30 MHz - 1 GHz;
- 1 MHz trong dai tan so6 trén 1 GHz.
Bo tach so6ng phai 1a bo tach song dinh.
9.7.3 Yéu cdu
Cong suat cua mdi thanh phan tan s6 khong 16n hon: 2 nW.

9.8 Xdc nhdn gidi md ding cdc loai cuéc goi DSC

Dau vao cua thiét bi noi v6i mdy hiéu chudn dé tao cac tin hiéu DSC.

Ciac cuoc goi DSC (phu luc A) dugc cap cho thiét bi dé€ x4c nhan ring cc yéu
cau cua khuyén nghi ITU-R M. 493-6 [5] dugc thoa man.

Céac chudi cudc goi duoc giai ma tai dau ra thiét bi dugc xem xét va khuon
dang k¥ thuat ding ké ca ky tu kiém tra 16i.

Khi phép do duoc thuc hién dung mdy in hay may tinh, phai thuc hién viéc
kiém tra d€ dam bao giong nhau giita ddu ra may in va chi thi hién thi.

Céc lénh dugce dung phai dugc ghi trong bao cdo do kiém.

9.9 Bdo vé mach dau vao anten mdy thu

Mady thu khong dugc hong néu dua tin hiéu thir khong diéu ché€ véi mic dién
ap hiéu dung 30 V, & bat ky tan so tir 100 kHz dén 27,5 MHz vao dau vao may thu
trong khoang 15 phuit.

Dau cu6i anten phai dugc noi voi vo mdy qua tai khong qua 100 kQ dé tranh
hu hong do dién 4p tinh dién.

10. M4y thu VHF véi bo giai ma tich hop DSC

10.1 Do nhay khd dung cuc dai
10.1.1 Dinh nghia

Do nhay kha dung cuc dai 1a mic tin hiéu vao nhé nhat tao ra ty 1€ 16i ky hiéu
107 khi c6 diéu ché thir.
10.1.2 Phuong phap do

Tin hiéu do ki€m chuén s6 4 ¢6 chita cdc cuoc goi DSC duge dua t6i ddu vao
may thu.

Ty 1€ 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo 4.4.

Giam muc vao cho dén khi ty s6 161 ky hiéu 1a 10, mic nay dugc ghi lai.

51



TGN 68 - 201: 2001

Phép do dugc thuc hién ca & diéu kién do kiém binh thudong (4.9) va ¢ diéu
kién do kiém t6i han (4.10.1 va 4.10.3).

Phép do duoc lap lai (¢ diéu kién do kiém binh thudng) véi tin so 1a: tin so
mang danh dinh * 1,5 kHz.
10.1.3 Yéu cdu

Do nhay kha dung cuc dai:

- Khong 16n hon 0 dBuV & diéu kién do ki€ém binh thuong.

- Khong 16n hon 6 dBuV ¢ diéu kién do kiém tdi han.
10.2 Triét nhiéu cung kénh
10.2.1 Dinh nghia

Triét nhiéu cing kénh 14 kha nang thu tin hiéu diéu ch€ mong muon ctia may
thu ma khong vuot qud su giam sit cho phép khi c6 tin hiéu diéu ché€ khong mong
muon, ca hai tin hiéu déu & tan s6 danh dinh ctia may thu.
10.2.2 Phuong phap do

Hai tin hiéu vao duoc ndi tGi dau vao may thu qua mach phoi hop (4.6).

Tin hiéu mong mudn 1a tin hiéu do ki€m chuén s6 4 ¢6 chita cac cudc goi DSC
va c6 muc +3 dBuV.

Tin hiéu khong mong muon duogc di€u ché bai 400 Hz v6i do 1éch tan +3 kHz.

Hai tin hiéu vao déu & tan s6 danh dinh ctia mdy thu can do kiém va phép do
dugc 1ap lai khi thay déi tin hiéu khong mong muén t6i +3 kHz.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.

Miic tin hiéu khong mong muén duoc ting dén khi ty 1¢ 16i ky hiéu 1a 1072,
mtuc nay dugc ghi lai.
10.2.3 Yéu cdu

(Tng v6i ty 1€ 16i ky hiéu 107, mic tin hiéu khong mong muén khong dugc
nhé hon -5 dBuV.

10.3 Do chon loc kénh ldn cdn

10.3.1 Dinh nghia

Do chon loc kénh 1an can 1a kha niang cia may thu thu tin hiéu diéu ché mong
muon khi ¢6 tin hiéu diéu ch€ khong mong mudn cé tan s6 khac véi tin hiéu diéu
ché& mong muon la 25 kHz ma su giam sit chat lugng khong vugt qua mot gia tri
cho trudc.
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10.3.2 Phuong phap do

Hai tin hiéu vao duoc dua t6i dau vao may thu qua mach phoi hop (4.6).

Tin hiéu mong mudn 1a tin hiéu do ki€m chuén s6 4 ¢6 chita cudc goi DSC ¢6
mtuc la:+3 dBuV.

Tin hiéu khong mong muon duogc di€u ché bsi 400 Hz v6i do 1éch tan +3 kHz.

Tin hiéu khong mong muén duoc diéu chinh tdi tin s6 trung tam ctia cdc kénh
lan can trén.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.

Miic vao cua tin hiéu khong mong mudn dugc ting dén khi ty s6 16i ky hiéu 1a
10* miic nay dugc ghi lai.

Phép do dugc lap lai vé6i tin hiéu khong mong muén di€u chinh téi tdn s6
trung tam cta kénh 1an can dudi.

Phép do thuc hién ca & diéu kién do ki€ém binh thudng (4.9) va & diéu kién do
kiém t6i han (4.10.1 va 4.10.3).
10.3.3 Yéu cdu

(Tng véi ty 1¢ 161 ky hiéu 107, mic tin hiéu khong mong mudn:

- Khong nho hon 73 dBuV ¢ diéu kién do kiém binh thudng;

- Khong nho hon 63 dBuV ¢ diéu kién do kiém t6i han.

10.4 Dap ung tap va triét nghet
10.4.1 Dinh nghia

Pap tng tap va triét nghet 1a kha nang thu tin hiéu mong muon khong vugt
qué giam st cho truéc do xuat hién tin hiéu diéu ché khong mong mudn véi tan s
nam ngoai bang thong cua mdy thu.
10.4.2 Phuong phap do

Hai tin hiéu vao duoc cap t6i dau vao may thu qua mach phoi hgp 4.6.

Tin hiéu mong mudn 12 tin hiéu do kiém chuén s6 4 ¢6 chita cudc goi DSC va
c¢6 muc +3 dBuV.

Dai véi viée thir nghet, tin hiéu khong mong mudn 1a tin hiéu khong di€u ché.
Tan s6 bién déi (so v6i tan s6 danh dinh cla tin hiéu mong mu6n) giita -10MHz va
-1 MHz va gitta +1 MHz va +10 MHz.

Dai véi viec do ddp tng tap, tin hiéu khong mong muon 1a tin hiéu khong diéu
ché. Tan s6 bién doi trong dai tin 9 kHz - 2 GHz trir kénh tin hiéu mong mudn va
cac kénh 1an can cua no.
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Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.

Miic vao cua tin hiéu khong mong muon dugc tang dén khi ty 1€ 16i ky hiéu la
10 s& xuat hién nghet hay dép ting tap, ghi miic tin hiéu tuong ing.

Phép do duoc lap lai véi tin hiéu khong mong mudn di€éu chinh dén tin s6
trung tam cua kénh lan can dudi.
10.4.3 Yéu cdu

Tin hiéu khong mong muén phai & muc it nhat 1a 93 dBuV véi yéu cau nghet

Khi ¢6 dap tng tap, muc tin hiéu khong mong muon it nhat phai 1a 73 dBuV.

10.5 Pdp tng xuyén diéu ché
10.5.1 Dinh nghia

Dép ting xuyén diéu ché 1a mic do kha nang thu tin hiéu di€u ché€ mong muon
khong vuot qua midc do giam sit cho trude do su ¢6 mat cua hai hay nhiéu tin hiéu
khong mong mudn c¢6 quan hé tn s6 vdi tan so tin hiéu mong mudn.
10.5.2 Phuong phap do

Ba tin hiéu vao cép t6i dau vao may thu qua mach phdi hop (xem muc 4.6).

Tin hiéu mong mudn tlr bo tao séng A 12 tin hiéu do kiém chuén s6 4 c6 chia
cuodc goi DSC, tan s6 bang tan s6 danh dinh cia mdy thu va c¢é miic +3 dBuV.

Hai tin hiéu khong mong muon duoc st dung phai ¢6 cing mot muc.

Tin hiéu khong mong muén tir bo tao séng B 1a tin hiéu khong diéu ché va
duoc diéu chinh & tin s6 cao hon (hoac thap hon) tin s6 danh dinh cia may thu la
50 kHz.

Tin hiéu khong mong mudn thit hai tir bo tao séng C duoc diéu ché bdi 400 Hz
vGi do 1éch tan +3 kHz va duoc diéu chinh & tin s6 cao hon (hay thap hon) tin sO
danh dinh ctia may thu I1a 100 kHz.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.
Mic vao cuia céac tin hiéu khong mong mudén cung tang cho dén khi ty so 16i
ky hiéu 1a 102, ciac mic ndy duogc ghi lai.

10.5.3 Yéu cdu
Ung véi ty s6 16i ky hiéu 1a 102, mic cdc tin hiéu khong mong mudén khong
dugc nho hon 68 dBuV.
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10.6 Ddi dong
10.6.1 Dinh nghia

Dai dong cua thiét bi la dai tir miic thap nhat d€n cao nhit cua tin hiéu dau vao
cao tan ma & doé ty 1é 16i ky tu & dau ra bo giai ma khong vuot qua gia tri quy dinh.
10.6.2 Phuong phap do

Tin hiéu do kiém 1a tin hiéu do kiém chudn s6 4 ¢ chita cuoc goi DSC va
dugc cap t6i ddu vao mdy thu. Miic cla tin hiéu dugc thay déi gitta 100 dBuV va
0 dBuV.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.
10.6.3 Yéu cdu

Ty e 16i ky tu trong chudi cuoc goi dugc giai ma khong dugc 16n hon 1072,

10.7 Phadt xa tap dan
10.7.1 Dinh nghia

Xem muc 9.7.1.

10.7.2 Phuong phap do
Xem muc 9.7.2.

10.7.3 Yéu cdu
Xem muc 9.7.3.

10.8 Xdc nhdn giai md diing cdc loai cuéc goi DSC

Xem muc 9.8.

11. B6 gidi ma DSC MF/HF

11.1 Giao dién cho viéc quét tin hiéu

Dé quét va thu cdc tin hieu DSC ¢ 6 kénh DSC bo giai ma phai thod man cac
yéu cau sau day:

- Cung cdp tin hiéu thich hop dé dimg qua trinh quét tu dong khi nhan dugc
100 baud mau dau chdm c6 do dai hon 20 bit;

- C6 kha nang dua dén mdy thu thong tin vé tin sO va kénh ma tai do, qué
trinh quét dung lai, stt dung giao thitc NMEA 0183, phién ban 2.0.0 [3]. Tan s6 hay
kénh dugc hién thi hodc in ra twong tng véi cudc goi DSC nhan duoc;

- C6 kha nang tao ra tin hiéu thich hop dé khoi dong lai quét sau khi thiét bi
nhan ra cudc goi DSC khong phai dugc glri cho né (nho dia chi cuoc goi DSC);
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- Tin hiéu dung 1a mic logic “0” va tin hiéu khéi dong 1a mic logic “1”. Cac
muc nay phai phu hgp véi giao thitc NMEA, phién ban 2.0.0 [3];

- Céc tin hiéu khéi dong lai hay dirng duoc thuc hién bang cdch truc ti€p thiét
lap tan s6 may thu quét badi thiét bi DSC dung giao thic NMEA 0183, phién ban
2.0.0 [3].

11.2 Hiéu sudt quét
11.2.1 Dinh nghia

Hiéu suat quét 1a kha nang xac dinh chinh x4c cac cudc goi ctia bo giai ma
theo trén 20 bit dau ctia mau dau chdm 200 bit, bd qua nhiéu, cdc tin hiéu khac va
tao tin hiéu diéu khién mdy thu quét.

11.2.2 Phuong phdp do

Hai tin hiéu do kiém chudn s6 1 hay s6 2 chia céc séri chudi cuoc goi duoc
cap luan phién cho may thu vao nhitng khoang thoi gian ngau nhién.

Mot tin hiéu do ki€m chuén 12 cudc goi cttu nan don. Tin hiéu do kiém chuin
khac c6 chita cudc goi DSC v6i mau dau chadm 20 bit.

S6 cac cudc goi ctru nan dugce phat phai 1a 200 cudc va ty s6 16i ky hiéu duogc
xac dinh nhu muc 4.4.

11.2.3 Yéu cdu
- Téng cdc cudc goi cttu nan nhan duoc > 95% téng s6 cudc goi duoc phat.
_ Ty 1é 18i ky hiéu khong duoc 16n hon 102,

11.3 Dai dong

11.3.1 Dinh nghia

Dai dong clia bo giai ma la dai tr mic am tan thap nhat d€n mic am tan cao
nhat tai d6 thong tin dugc giai ma chinh xac.

Dai véi tin hiéu dau vao nhi phan, dai dong 1a chénh 1éch mdc dién ap dau vao
can thiét dé xdc dinh ding hai miic tin hiéu.

11.3.2 Phuong phap do

a) Dién dp tuong tu

Tin hiéu do kiém chudn s6 1 dugc thay déi + 10 dB so véi dién dp hiéu dung
0,775 V cép t6i dau vao may.

Néu thiét bi c6 trang bi diéu khién dat trudc dé diéu chinh cac mic vao am tan
khéac nhau, n6 s€ dugc dat tuong Gng véi mic vao duogc thié€t ké (xem muc 3.1.2).
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Tan s6 trung tam cua tin hiéu do kiém trong thoi gian do ki€ém phai thay doi
gia tri trong khoang + 20 Hz so véi gia tri danh dinh cua né.

b) Dién dap nhi phdn

Tin hiéu do kiém chuédn s6 2 duoc thay doi trong toan dai dién 4p ché do
chung +7 V va -7 V véi do léch dién dp vao 16n hon hay bang 2 V cép t6i dau vao
clia may.

Ty 1& 16i ky hiéu & dau ra bo giai ma duoc xac dinh theo muc 4.4.

Phép do dugc thuc hién ca & diéu kién do kiém binh thudong (4.9) va ¢ diéu
kién do kiém t6i han (4.10.1va 4.10.3).
11.3.3 Yéu cdu

Trong dai dién 4p cong bo, cudc goi DSC duoc giai ma khong ¢6 16i.

11.4 Xdc nhdn giai md ding cdc loai cuéc goi DSC

Xem muc 9.8.

12. B¢ giai ma DSC VHF

12.1 Dai dong
12.1.1 Dinh nghia

Xem muc 11.3.1.

12.1.2 Phuong phap do
12.1.2.1 Dién 4p tuong tu
Xem muc 11.3.2 (a).

12.1.2.2 Dién 4p nhi phan

Xem muc 11.3.2 (b).
12.1.3 Yéu cdu

Trong dai dién 4p cong bo, cudc goi DSC duoc giai ma khong ¢6 16i.
12.2 Xdc nhdn giai md ding cdc loai cuéc goi DSC

Xem muc 9.8.
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A.1 Cac loai cuoc goi DSC duoc sir dung trong do kiém

58

PHU LUC A
(Quy dinh)

CAC LOAI CUOC GOI PO KIEM

Bdng A.1. Cdc cudc goi do kiém

Loai cudc goi Thu Phat

Phat xa EPIRB X -
Cudc goi clu nan khéng chira théng tin X X
Cudc goi cliu nan chira vi tri theo 4 huéng - X
Cudc goi clru nan chira vi tri theo 4 hudng va céac tinh chéat clu nan X X'
khac nhau

Bao nhan cGu nan X X
Cudc goi ciiu nan chuyén tiép dén tiing ving dia ly theo 4 hudng X -
Cudc goi citu nan chuyén tiép dén tat ca cac tau cé vi tri dudc chén X X
mét cach tu déng hay bang tay trén 4 huéng

Bao nhan ciiu nan chuyén tiép X -
Cudc goi khan dén ting tau - X
Cudc goi khan d&én mot nhom tau x! -
Cudc goi khan dén tat ca cac tau X -
Cudc goi an toan dén timng tau X -
Cudc goi an toan dén vung dia ly x' -
Cudc goi an toan dén tat ca cac tau - X
Cudc goi thuong mai dén ting tau X X
Cudc goi thudng nhéat dén ting tau X X
Cudc goi thudng nhat dén nhom tau - X'
Cudc goi thudng nhat dén viing dia ly - x'
Cudc goi dich vu tu déng/ban tu déng? x3 X
Bao nhan cho phép X X'
Bao nhan khéng cho phép X X
Cubc goi X X
Cubc goi cap nhéat dinh vi tau X X
Cudc goi do kiém @ x° X

Ky hiéu:

X:

N

N

w

Co

: Khdng

: Chi yéu cau vdéi thiét bi loai A;
: D6i véi viéc quay so va két thic cudc goi;

: MGi cudc goi cb chlra théng tin vé tan s6, kénh va vi tri;
: Chi &p dung cho thiét bi MF/HF;
: Chi dung dé phuc dap.
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A.2 Cac lénh xa dung cho thiét bi DSC trén tau

A.2.1 Thiét bi MF/HF logi A
~ Ky hiéu lénh xa tht nhat: 103, 104, 105, 106, 109, 110, 111, 112, 113, 115,
116, 118, 119, 120, 121, 123, 124 va 126;
~ Ky hiéu lénh xa thit hai: 100, 102, 104, 105, 106, 107, 108, 109, 110, 111,
112, 115, 116, 118, 119, 120, 121, 123, 124, 126.

A.2.2 Thiét bi VHF logi A
~ Ky hiéu lénh xa tht nhat: 100, 101, 103, 104, 105, 106, 110, 112, 116, 119,
121, 124 va 126;
_ Ky hiéu lenh xa thtt hai: 100, 102, 104, 105, 106, 107, 108, 109, 110, 111,
112, 115, 116, 118, 119, 120, 121, 123, 124, 126.

A.2.3 Thiét bi MF loai B
- Ky hiéu 1énh xa thit nhat: 105, 109, 110, 111, 112, 118, 126 va (chi dung
khi thu) 104;
- Ky hiéu Iénh xa tht hai: 109, 111, 126 va (chi dung khi thu) 100, 102,
103, 104, 105, 106, 107, 108 va 109.

A.2.4 Thiét bi VHF loai B
- Ky hiéu lénh xa thit nhat: 100, 101, 105, 110, 112, 126 va (chi dung khi thu)
104;
- Ky hiéu 1énh xa tha hai: 110, 111, 126, va (chi dung khi thu) 100, 102, 104,
105, 106, 107, 108, 109.

A.2.5 Thiét bi loai D
- Ky hiéu 1énh xa thi nhat: 100, 126 va (chi dung khi thu) 104, 110, 112;
- Ky hiéu 1énh xa tht hai: 126 va (chi dung khi thu) 100, 102, 103, 104, 105,
106, 107, 108, 109.

A.2.6 Thiét bi loai E
- Ky hiéu 1énh xa th¢ nhat: 109, 111 va 126 va (chi dung khi thu) 104, 110
va 112.
A.2.7 Thiét bi loai F
- Ky hiéu 1énh xa thit nhat: 100 va (chi dung khi thu) 110;
- Ky hié¢u 1énh xa thit hai: 126.

A.2.8 Thiét bi loai G
- Ky hiéu 1énh xa thit nhat: 109 va 111 (chi dung khi thu) 110;
- Ky hié¢u 1énh xa thit hai: 126.
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PHU LUC B
(Quy dinh)

CHI TIEU KY THUAT MAY THU PO CONG SUAT
KENH LAN CAN

May thu do gobm mot bo tron, mot bo loc trung tan, mot bo tao dao dong, mot
bo khuéch dai, mot bo suy hao bién déi va mot bo chi thi cong sudt trung binh binh
phuong. Néu khong ding bo suy hao bi€n déi cé chi thi cong suét trung binh binh
phuong, c6 thé st dung mot bo do dién ap trung binh binh phuwong chuin. Cic dic
tinh k¥ thuat cia may thu do cong suét dugc trinh bay trong cac muc B.1 dén B.4
cua phu luc nay.

B.1 B0 loc trung tan

Cac dac tinh luya chon ctia bo loc trung tan cho trén hinh B.1.

‘D4

D4 90 D4
. 4
Khoang cach
tr sbng mang
D3 26 D3
@
D2 6 D2
D1 0 D1 kHz b

Hinh B.1 Ddc tinh lua chon cua bo loc trung tan

Pac tinh Iua chon s€ giit lai cac khoang tan s6 xung quanh tan s6 danh dinh
cta kénh lan can theo bang B.1.
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Diém suy hao trén dudng vé phia séng mang khong duoc vuot qua sai léch
cho trong cot 3 ctia bang B.1.

Diém suy hao trén dudng nguoc phia séng mang khong duogc vuot qué sai léch
cho trong cot 4 cua bang B.1.

Suy hao cuc tiéu ctia bo loc bén ngoai diém suy hao 90 dB khong dugc nho
hon 90 dB.

Bang B.1. Ddc tinh lua chon cua mdy thu do

Diém suy hao, | Khoang tin s&, Sai léch vé phia | Sai léch ngugc phia
(dB) kHz séng mang, kHz séng mang, kHz
D1 (2) 5,00 +3,10 + 3,50
D2 (6) 8,00 +0,10 + 3,50
D3 (26) 9,25 1,35 + 3,50
D4 (90) 13,25 -5,35 +3,50va-7,5
B.2 B0 chi thi suy hao

Dai chi thi ctia bo chi thi suy hao khong duge nhd hon 80 dB va do phan giai
1dB. Trong tuong lai, yéu cdu dai chi thi bang 90 dB.
B.3 B0 chi thi gia tri trung binh binh phuong

Thiét bi nay phai chi thi chinh xac cac tin hiéu c6 ty s6 cong suit dinh trén
trung binh binh phuong khong nho hon 10:1.
B.4 Bo tao dao dong va bo khuéch dai

B0 tao dao dong va bo khuéch dai phai dugc thi€t ké sao cho viéc do cong suét

kénh 1an can ctia mot mdy phat khong di€u ché tap am thap c¢6 nhiéu tao ra rit nho
(khong anh hudng t6i két qua do), dat duoc gia tri nho hon -90 dB.
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FOREWORD

The technical standard TCN 68 - 201: 2001 "Digital selective calling
(DSC) equipment - Technical requirements" is based on the ETS 300 338
of the European Telecommunications Standards Institute (ETSI).

The technical standard TCN 68 - 201: 2001 is drafted by Research
Institute of Posts and Telecommunications.

The technical standard TCN 68 - 201: 2001 is issued following the
Decision No 1059/2001/QD-TCBD of the Secretary General of the Department
General of Posts and Telecommunications dated 21 December 2001.

An unofficial translation of the technical standard TCN 68 - 201: 2001
into English is edited. In cases of interpretation disputes, Vietnamese version
1s applied.

SCIENCE-TECHNOLOGY & INTERNATIONAL
COOPERATION DEPARTMENT
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DIGITAL SELECTIVE CALLING (DSC) EQUIPMENT
TECHNICAL REQUIREMENTS

(Issued together with the Decision No 1059/2001/0P-TCBP
of the Secretary General of DGPT of December 21, 2001)

1. Scope

This standard specifies the minimum technical characteristics required for

Digital Selective Calling (DSC) equipment operating in the Global Maritime
Distress and Safety System (GMDSS).

This technical standard is used as the basis for type approval of Digital

Selective Calling (DSC) equipment operating in the Global Maritime Distress and
Safety System (GMDSS).

2. Normative references

[1].

[2].

[3].

[4].

[S].

[6].

[7].

ETSI 300 338 Radio Equipment and Systems (RES); Technical
characteristics and method measurement for equipment for generation,
transmission and reception of digital selective calling in the maritime MF,
MEFE/HF and/or VHF mobile service, Nov.1995.

ITU- Radio Regulations.

ITU-T Recommendation E.161 (1998) "Arrangement of digit, letter and
symbol on telephone and other devices that can be used for gaining access
to a telephone network ".

International convention for the safety of life at sea (1974) as amended
in 1998.

ITU-R Recommendation M.493-6: "Digital selective calling system for use
in the maritime mobile service".

ITU-R Recommendation M.541-5: "Operation procedure for the use of
digital selective calling (DSC) equipment in the maritime mobile service".
ITU-R Recommendation M.689-2: "Operation procedure for international
maritime VHF radio telephone system with automatic facilities based on
DSC signalling format".
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[8]. NMEA 0183, version 2.00: “Standard for interfacing marine electronic
devices”.

[9]. ITU-R Recommendation M.332-4: "Selectivety of service”.

[10]. ISO Standard 3791: “Office maritime and data processing equipment
keyboard layouts for numeric applications”.

[11]. IEC Recommendation 529: "Degree of protection provided by enclosures
(IP Code)".

[12]. ETR 028: "Radio Equipment and System (RES); Uncertainties in the

measurement of mobile radio equipment characteristics".

[13]. ITU-T Recommendation V.11: "Electrical characteristics for balanced
double current interchange circuits operating at data signalling rate up to
10 Mbps".

[14]. ITU-R Recommendation M.1082: "International maritime MF/HF Radio
Telephone System with automatic facilities based on DSC Signalling

format”.

3. General requirements

3.1 Construction

3.1.1 General

The equipment shall comprise the necessary facilities for coding and
transmission of DSC and for decoding and conversion of the information content of

received DSC to visual form in plain language.
The equipment may be either;

- An independent unit for connection to an external radio installation designed
for maritime radio communication; or

- Mechanically and electrically integrated in such radio equipment.

The equipment shall be constructed in conformity with good engineering
practice, both mechanically and electrically, and shall be suitable for use on-board
ships. If the DSC equipment is integrated into radio equipment the receiver part of

the equipment shall be designed for continuous operation.
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3.1.2 DSC signals input/output: analogue signals

If the equipment is designed as an independent DSC unit for connection to the
audio frequency terminals of external radio equipment, the input and output
impedances shall be 600 €.

3.1.3 DSC signals input/output: digital signals

If the equipment is designed as an independent DSC unit, with binary inputs
and outputs for DSC, the logic level shall comply with ITU-T Recommendation
V.11 [13].

3.1.4 Decoding

The DSC equipment shall be so designed that in the decoding process the
greatest possible use is made of parity bits for error detection, time multiplex
repetitions and error check characters in the received call (see ITU-R
Recommendation M.493-6 [5], Annex I, subclause 1.6 and, if appropriate
subclause 1.7.2).

3.1.5 Accessibility

All parts of the equipment which are subject to inspection and maintenance
adjustments shall be easily accessible. Components shall be easily identifiable
either by markings within the equipment, or with the aid of technical description.
3.1.6 Calibration

The equipment shall be so constructed that its main modules can easily be
replaced and put into operation without elaborate calibration or re-adjustment.
3.1.7 Selection of signal characteristics

Equipment constructed for DSC to be used on frequencies both in the MF/HF
range and in the maritime VHF band shall automatically select the signal
characteristics relevant to the frequency range concerned (see ITU-R
Recommendation M.493-6, [5] Annex I, subclauses 1.2 and 1.3).

3.1.8 Reduction of power for VHF equipment

Integrated VHF DSC equipment shall automatically reduce power for
transmission of ships originated routine "all ships calls".
3.1.9 VHF channel 70 access

Equipment for transmission of DSC in the maritime VHF band shall be
provided with facilities which, except for distress and safety calls, automatically
prevents the transmission of DSC on channel 70 until the channel is free.
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3.1.10 Automatic/semi-automatic service

Equipment designed for use in an automatic/semi-automatic VHF
radiotelephone service using DSC shall comply with the provisions of ITU-R
Recommendation M.689-2 [5]. Equipment designed for use in an automatic/semi-
automatic MF/HF radiotelephone service using DSC shall comply with the
provisions of ITU-R Recommendation M.1082 [14].

3.2 Switching time

For integrated equipment, the Radio Frequency (RF) channel switching
arrangement shall be such that the time necessary to change from using one of the

channels to using any other channel in the same band does not exceed 5 seconds.

For integrated equipment, the time necessary to change over from RF

transmission to RF reception or vice versa, shall not exceed 0.3 seconds.

3.3 Frequencies

For integrated equipment, the RF equipment shall be capable of transmitting

and/or receiving on one or more of the following frequencies:
- 2,187.5 kHz only;.
-4,207.5 kHz, 6,312 kHz, 8,414.5 kHz, 12,577 kHz and 16,804.5 kHz only;
- VHF channel 70 only.

In addition, the RF equipment may be capable of transmitting and/or receiving on

frequencies from the following bands as permitted by the ITU Radio Regulations [2]:
- 415 kHz to 526.5 kHz;
- 1,606.5 kHz to 4,000 kHz;
-4 MHz to 27.5 MHz;
- 156 MHz to 174 MHz.

3.4 Classes of emission

- Integrated equipment used for MF/HF transmission and/or reception shall

provide for the following classes of emission:
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+ F1B-Frequency Modulation (FM) with digital information, without a sub-
carrier for automatic reception; or
+ J2B-Single SideBand (SSB) with digital information, with the use of a
modulating sub-carrier, with the carrier suppressed to at least 40 dB below
peak envelope power.
- Integrated equipment used for VHF transmission and/or reception shall
provide for the following class of emission: G2B Phase Modulation (PM) with

digital information, with a sub-carrier for automatic reception.

3.5 Controls and indicators

3.5.1 General

The number of operational controls, their design and manner of functioning,
location, arrangement and size should provide for simple, quick and efficient
operation.

The controls should be arranged in a manner which minimises the risk of
inadvertent activation. All operational controls shall be easy to be identified from
the position at which the operator operates the equipment.

Controls which are not necessary for normal operation of the equipment shall
not be readily accessible to the operator.

3.5.2 Input panel

Where a digital input panel with the digits "0" to "9" i1s provided, the digits
shall be arranged to conform with ITU-T Recommendation E.161 [3]. However,
where an alphanumeric keyboard layout is provided, the digits "0" to "9" may,
alternatively, be arranged to conform with ISO Standard 3791 [10].
3.5.3 Light sources

If the equipment is provided with light sources for indication, illumination
etc., the equipment shall be provided with a control by which the light from such

sources can be reduced either continuously or in steps to the point of extinction.

3.5.4 Operation

The equipment shall be so designed that misuse of the controls cannot cause
damage to the equipment or injury to personnel.
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For integrated equipment means shall be provided to interrupt the

transmissions and to reset the equipment manually.

3.5.5 Markings

All controls, instruments, indicators and terminals shall be clearly marked.
Details of the power supply from which the equipment is intended to operate shall
be clearly indicated. The type designation under which the equipment is submitted
for conformance testing shall be marked on the equipment so as to be clearly

visible in the normal operating position.

3.5.6 Distress function

A distress alert should be activated only by means of a dedicated distress
button. This button should not be any key of a digital input panel or a keyboard
provided on the equipment. The distress button should be clearly identified and be
protected against inadvertent operation. The distress alert initiation should require

at least two independent actions.

The equipment shall indicate the status of the distress alert transmission. It

shall be possible to interrupt and initiate distress alerts at any time.

3.6 Facilities for equipment for coding and decoding of DSC

3.6.1 Composition of calls

The facilities for coding and composition of calls in accordance with ITU-R
Recommendations M.493-6 [5] and M.541-5 [6] shall be so arranged that it is
possible for the operator quickly and precisely to enter a call (without using
external aids, e.g. manuals, for converting the information contained in the call to

the figure codes used in the signal format).

3.6.2 Visual indication

The equipment shall be provided with facilities for visual indication,
inspection and possible manual correction of the information content of the call

before the call is sent.

There shall be an indication on the DSC control panel showing when a
message is being transmitted, and in addition an indication shall be provided

showing the DSC encoder is in its automatic re-transmit mode.
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There shall be an indication of the operational status as defined in ITU-R
Recommendation M.541-5 [6].

Any visual display of the information content shall be clearly legible under all
ambient light conditions.

3.6.3 Ship’s identity

The equipment shall be capable of storing permanently the ship's 9-digit
Maritime Mobile Service Identity (MMSI) number which shall be inserted
automatically in the call. It shall not be possible to change the identity number,

using any combination of operator controls.

3.6.4 Entry of information

Means shall be provided for manual entry of the geographical position
information and of the time when this position information was valid. In addition,
facilities for automatic entry and encoding of the geographical position and time
information shall be provided. Such facilities shall conform with NMEA 0183,
Version 2.0.0 [8].

3.6.5 Insertion of sequence codes

The end of sequence codes 117 (RQ), 122 (BQ), or 127 shall be inserted
automatically as appropriate.
3.6.6 Insertion of error check character

When encoding of the information content of the call is finished, the final
error check character shall be inserted automatically.
3.6.7 Distress call

The DSC equipment should be capable of being preset to initiate the
transmission of a distress call on at least one distress alerting frequency in the
associated RF equipment. Initiation of a distress call shall automatically have
priority over any other operation of the equipment.

3.6.8 Remote control

If the equipment can be operated from more than one position, the control unit
provided at the position from where the ship is normally navigated shall have
priority and the individual control units shall be provided with an indicator showing
whether the equipment is in operation.
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3.6.9 Single frequency distress call

When equipment is activated for transmitting a distress call attempt on a
single frequency, the call shall automatically be transmitted five times in
succession with no intervals between the individual calls so that bit synchronisation
between the transmitter and receiver of the call can be maintained. Each call shall
include the appropriate dot pattern.

3.6.10 Multi-frequency distress call

Equipment constructed for DSC on frequencies in the MF and/or the HF range
may be provided with facilities for automatic transmission of a multi-frequency
distress call attempt as up to 6 consecutive calls dispersed over a maximum of six
distress frequencies (on distress and safety frequencies 2,187.5 kHz; 4,207.5 kHz;
6,312 kHz; 8,414.5 kHz; 12,577 kHz, and 16,804,5 kHz). Where such facilities are
provided the equipment shall either:

- Be capable of receiving DSC calls on all distress frequencies (except for the
transmit frequency in use) whilst the distress call is being transmitted; or

- Be able to complete the distress call attempt within one minute.

3.6.11 Distress call acknowledgement

Where no distress acknowledgement is received, the equipment shall
automatically re-transmit the distress call attempt after a random delay of between
3.5 and 4.5 minutes from the beginning of the previous call. This sequence shall be
continued until a distress acknowledgement has been received, or until the
automatic transmission of the distress call is discontinued manually. Means shall
be provided for transmitting the distress call attempt again by manual intervention
at any time.

3.6.12 Incoming calls

The DSC equipment shall be provided with suitable facilities for converting
incoming calls with relevant address content to visual form in plain language (see
also subclauses 3.1.1 and 3.6.1).

3.6.13 Internal memory

DSC equipment not provided with a printer unit for immediate paper printout
of the information content of the message received, shall contain an internal store
with sufficient capacity for storing of at least 20 different received DSC distress
calls and calls having distress category. Consecutive calls of a single frequency
distress call attempt shall only be stored once. The contents of the last received
DSC messages shall remain stored until readout is initiated manually.
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Received messages shall be stored or printed out even if the received Error
Check Character (ECC) does not match. An ECC error should be clearly indicated
when the information in the received symbols is displayed.

3.6.14 Automatic acknowledgement

The equipment may be provided with facilities for automatic transmission of
acknowledgements except for distress acknowledgements and acknowledgements
to calls having the distress category.

Automatic acknowledgement transmission shall not take place unless the ECC
is received and decoded correctly.
3.6.15 Routine testing

Means shall be provided to enable routine testing of the DSC unit without
activating the associated radio transmitter.

3.7 Alarm circuits

3.7.1 Distress and urgency

The equipment shall be provided with a specific acoustic alarm and a visual
alarm, activated automatically when a call with format specifier distress or
category distress or urgency has been received. The alarms shall remain in the
activated condition until reset manually. It shall not be possible to disable these

alarm circuits.

3.7.2 Other categories

The equipment shall be provided with an acoustic and a visual alarm, activated
automatically on receipt of calls of categories other than those mentioned under
subclause 3.7.1. Capability of disabling the acoustic alarm circuit may be provided.

3.8 Interfaces between DSC equipment and external circuits

3.8.1 Remote alarms

The equipment shall be provided with facilities for connecting remote alarms
as described in subclause 3.7.
3.8.2 Operational interfaces

The equipment shall be provided with a suitable interface for the automatic
provision of navigation, position determining and time (in Universal Time Co-
ordinated (UTC)) information.
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The equipment may also be provided with additional suitable interfaces. These

may include the following:

- The control of any external transmitter and receiver associated with the DSC
operation;

- The control of scanning receivers.

For independent units such interfaces, if provided, shall comply with NMEA
0183, Version 2.0.0 [8].
3.8.3 Printer output

The decoding part of the equipment may be provided with a printer or an
output terminal for connecting an external printer. The electrical characteristics of
the output shall be a parallel CENTRONICS type interface.

3.8.4 Other interfaces

The equipment may, in addition to the standardised interfaces, be provided

with interfaces for the same functions, offering other electrical characteristics.

3.9 Safety precautions

3.9.1 Excessive current and voltage

Provision shall be made for protecting the equipment from the effects of
excessive current or voltage and from excessive rise of temperature in any part of

the equipment due to failure of the cooling system, if any.

3.9.2 Protection

Provision shall be made for protecting the equipment from damage if the
power supply is subject to transient voltage changes and from damage due to the
accidental reversal of the polarity of the power supply. No connection of, or failure

within, any external circuits shall disable the DSC equipment.

3.9.3 Earthing

Means shall be provided for earthing exposed metallic parts of the equipment,
but the equipment shall not cause any terminal of the source of electrical energy to

be earthed.
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3.94 Access

All parts and wiring in which direct or alternating voltages, or both, (other
than RF voltages) combine to give a peak voltage greater than 50 volts shall be
protected against accidental access and shall be isolated automatically from all
sources of electrical energy if the protective covers are removed.

Alternatively, the equipment shall be so constructed that access to such
voltages can only be gained after having used a tool for this purpose.
3.9.5 Memory

The information in programmable memory devices shall be protected
from interruptions in the power supply of at least 10 hours duration. The ship's
identity and information inherent to the DSC process shall be stored in non-volatile
memory devices.

3.10 Compass safe distance

The compass safe distance to standard, and steering, magnetic compasses
shall be stated on the equipment or in the manual.

3.11 Instructions
Adequately detailed operation and maintenance instructions shall be provided
with the equipment.

If the equipment is so constructed that fault diagnosis and repair is practicable
down to component level, the instructions shall include full circuit diagrams,
component layouts and components parts lists.

If the equipment contains modules in which fault diagnosis and repair down to
component level is not practicable, the instructions shall contain sufficient
information to enable localisation and replacement of the defective module.

3.12 Warning-up period
3.12.1 Time

The equipment shall be operational and shall meet the requirements of
this Standard within one minute after switching on, except as provided in
subclause 3.12.2.

3.12.2 Heaters

If the equipment includes parts which require to be heated in order to operate
correctly, e.g. crystal ovens, then a warming-up period of 30 minutes from the
instant of application of power to those parts shall be allowed, after which the
requirements of this standard shall be met.
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3.12.3 Heating circuits

Where subclause 3.12.2 is applicable, the power supplies to the heating
circuits shall be arranged so that they can remain operative when other supplies to
the equipment, or within the equipment, are switched off. If a special switch for
these circuits is provided on the equipment, the function of the switch shall be
clearly indicated and the operating instructions shall state that the circuit should
normally be left connected to the supply voltage. A visual indication that power is
connected to such circuits shall be provided on the front panel.

4. Test conditions

4.1 General

The conformance tests in this standard shall be made under normal test
conditions and also, where stated, under extreme test conditions.

4.2 Generation and examination of the digital selective call signal

During the conformance tests, the DSC signals generated by the equipment
shall be examined by means of calibrated apparatus for decoding and printing out
the information content of the signals.

The decoding part of the equipment may be provided with a printer or an
output terminal for connecting an external printer.

The equipment delivered for the purposes of testing shall be provided with a
printer or an output terminal for connecting a printer or computer for registration of
the decoded call sequences.

Details concerning such output signals to an external printer or computer shall

be agreed between the manufacturer and the testing laboratory.

The facilities of the equipment for reception and/or decoding of DSC shall be
examined by feeding DSC signals from a calibrated DSC generator.

4.3 Standard test signals

4.3.1 References to standard test signals

Standard test signals consist of a series of identical call sequences, each of
which contains a known number of information symbols (format specifier, address,
category, identification etc. of ITU-R Recommendation M.493-6 [5]). See also
subclause 4.4.
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Standard test signals should be of sufficient length for the measurements to be
performed or it should be possible to repeat them without interruption to make the
measurements.

4.3.2 Standard test signal no.lI

Standard test signal no.1 for MF/HF DSC decoder shall be a signal at the
nominal receiver frequency with a frequency shift of + 85 Hz and capable of being
modulated with a modulation rate of 100 bps with various types of digital selective
calls generated by the calibrated apparatus. When testing non-integrated

equipment, the standard test signal no. 1 shall have a nominal frequency of
1,700 Hz.

4.3.3 Standard test signal no.2

Standard test signal no.2 for MF/HF DSC decoder operating with binary
signals shall have logic levels complying with ITU-T Recommendation V.11 [13]
and shall be modulated with a modulation rate of 100 bps with various types of
digital selective calls generated by the calibrated apparatus.

4.3 .4 Standard test signal no.3

Standard test signal no.3 for VHF DSC decoder shall be a phase-modulated
signal at VHF channel 70 with modulation index = 2. The modulating signal shall
have a nominal frequency of 1,700 Hz and a frequency shift of = 400 Hz. For non-
integrated equipment, the standard test signal no. 3 shall be the modulating
signal only.

4.3.5 Standard test signal no. 4

Standard test signal no.4 for VHF DSC decoder operating with binary signals
shall have logic levels complying with ITU-T Recommendation V.11 [12] and be
modulated with a modulation rate of 1,200 bps with various types of digital
selective calls generated by the calibrated apparatus.

4.4 Determination of the symbol error rate in the output of the receiving part

The information content of the decoded call sequence to which forward error
correction, interleaving technique and check-sum information is applied, shall be
divided into blocks, each of which corresponding to one information symbol in the
applied test signal (see subclause 4.3.1).

The total number of incorrect information symbols relative to the total number
of information symbols shall be registered.
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4.5 Impedance of test signal sources

4.5.1 Equipment ports
Equipment ports are classified as follows:

- RF port: an equipment terminal carrying RF signals, i.e. transmitter or
recelver antenna terminal;

- Analogue port: an equipment terminal carrying analogue signals (see
subclause 3.1.2);

- Digital port: an equipment terminal carrying digital signals (see subclause
3.1.3).

When a port is an output port, the test impedance shall mean the load
impedance presented to the port by the external test equipment.

When a port is an input port, the test impedance shall mean the source
impedance presented to the port by the external test equipment. Sources of test
signals for application to the equipment input shall be connected through a network
such that, irrespective of whether one or more test signals are applied to the
equipment simultaneously, the impedance or circuit presented to the equipment
input is equal to that specified in table 1.

Table 1. The Values of test impedance

Port Application Impedance (note 1)
RF port below 1.6 MHz | Transmitter test load below 3 Q non-reactive in series with 400 pF
1.6 MHz (note 2)
RF port between 1.6 and | Transmitter test load between | 10 Q non-reactive in series with 250 pF
4 MHz 1.6 MHz and 4 MHz, optional (note 2)
receiver test impedance below
4 MHz
RF port above 4 MHz Transmitter test load above 50 Q non-reactive (note 3)
4 MHz, receiver test
impedance
Analogue port DSC analogue signals, 600 Q non-reactive (note 3)
load/source
Digital port DSC digital signals, 50 Q non-reactive in series with 50 Q
load/source non-reactive (note 3)

Note 1: This table shall in no way imply that the equipment shall only work with antennas having
these characteristics.

Note 2: Capacitance values in this network shall be substantially constant over the frequency range
of measurement.

Note 3: This impedance shall be substantially constant over the frequency range of measurement.
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4.5.2 Impedances

For the ports referred to in subclause 4.5.1 the impedances in table 1 shall
be used.

4.5.2.1 Non-integrated equipment

If the equipment is designed as an independent unit, the source impedance

circuit for signals used for testing the decoder shall either be 600 Q free of earth or
shall comply with ITU-T Recommendation V.11 [13].

4.6 Connection of test signals

Sources of test signals for application to the equipment input shall be
connected through a network such that, irrespective of whether one or more test
signals are applied to the equipment simultaneously, the impedance or circuit
presented to the equipment input is equal to that specified in table 1.

In the case of multiple test signals, steps shall be taken to prevent any
undesirable effects due to interactions between signals in the generators or
other sources.

The level of the analogue test signal shall be expressed by the electromotive
force (e.m.f) existing at the point where the signal is fed to the receiving or
decoding part of the equipment.

4.7 Test power source

During conformance tests, the equipment shall be powered from a test power
source capable of producing normal and extreme test voltages as specified in
subclauses 4.9.2 and 4.10.3.

The internal impedance of the test power source shall be low enough for its
effect on the test results to be negligible. For the purposes of tests, the voltage of
the power supply shall be measured at the input terminals of the equipment.

If the equipment is provided with a permanently connected power cable, the
test voltage shall be that measured at the point of connection of the power cable to
the equipment.

The test power source voltages shall be maintained within a tolerance of + 3%
relative to the voltage at the beginning of each test.

4.8 Internally generated signals

For conformance testing and maintenance purposes the equipment shall have
facilities not accessible to the operator to generate a continuous B or Y signal and
dot pattern.
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For conformance testing the VHF equipment shall have facilities not
accessible to the operator for generating an unmodulated carrier.

4.9 Normal test conditions

4.9.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be a combination
of temperature and humidity within the following ranges:

- Temperature: +15° C to + 35°C;
- Relative humidity: 20% to 75%.

4.9.2 Normal test power source
4.9.2.1 Mains voltage and mains frequency

The normal test voltage for equipment to be connected to the ac mains shall be
the nominal mains voltage.

The frequency of the test power supply corresponding to the ac mains shall be
50 Hz £ 1 Hz.
4.9.2.2 Secondary battery power source

Where the equipment is designed to operate from a battery, the normal test
voltage shall be that stated by the manufacturer.

4.10 Extreme test conditions

4.10.1 Temperatures when testing under extreme conditions

When testing under extreme conditions, the measurements shall be carried out
at -15°C (% 3°C) and +55°C (£ 3°C) for below deck equipment, and -25°C (+ 3°C)
and +55°C (% 3°C) for above deck equipment, according to the procedure described
in subclause 4.10.2.

4.10.2 Procedures of tests at extreme temperatures

Before making measurements, the equipment shall have reached thermal
balance in the test chamber at the specified temperature (see subclause 4.10.1). The
equipment shall be switched off during the temperature stabilising period, except as
provided in subclause 3.12.3. After this period any climatic control devices
provided in the equipment may be switched on 30 minutes later the equipment shall
be switched on and be subjected to the specified performance check. The sequence
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of measurements shall be chosen, and the humidity content in the test chamber
shall be controlled so that excessive condensation does not occur.

At the end of the test, and with the equipment still in the chamber, the
chamber shall be brought to room temperature in not less than 1 hour. The
equipment shall then be exposed to normal room temperature and humidity for not

less than 3 hours before the next test is carried out.

The maximum rate of raising or reducing the temperature of the chamber in

which the equipment is being tested shall be 1°C/min.

4.10.3 Extreme values of test power source

4.10.3.1 Mains voltage and mains frequency
The extreme test voltages for equipment to be connected to a mains supply

shall be the nominal mains voltage + 10%.

The frequency of the test power supply corresponding to the mains shall be
50 Hz £ 1 Hz.

4.10.3.2 Secondary battery power sources

When the equipment is intended for operation from a secondary battery power
supply, the extreme test voltages shall be 1.3 and 0.9 times the nominal voltage of
the battery (e.g. 12 volts, 24 volts etc.).
4.10.3.3 Other power sources

For equipment using other power sources, the extreme test voltages shall be

those stated by the manufacturer.

4.11 Environmental tests

4.11.1 Introduction

The equipment shall be capable of continuous operation under the conditions
of various sea states, vibration, humidity and change of temperature likely to be

experienced on a ship in which it is installed.

4.11.2 Procedure

Environmental tests shall be carried out before tests of the same equipment in

respect to the other requirements of this standard are performed.
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Unless otherwise stated, the equipment shall be connected to an electrical
power source only during the periods for which it is specified that electrical tests

shall be carried out. These shall be done with normal test voltage.

4.11.3 Performance check
For the purpose of this standard, the term performance check shall be taken
to mean:
a) For receiver with decoder, a check of the calling sensitivity:
Calling sensitivity:
1) For MF/HF equipment, the receiver input terminal shall be connected to the
artificial antenna specified in subclause 4.5.2 and an RF signal at a nominal

frequency of the receiver and modulated with standard test signal no.l

containing DSC calls shall be applied. The level of the test signal shall be
6 dBuV. The decoded symbol error rate shall be less than 107 ;
i1) For VHF equipment, the receiver input terminal shall be connected to the

artificial antenna specified in subclause 4.5.2 and an RF signal at the

nominal frequency of channel 70 modulated with standard test signal no.4
containing DSC calls shall be applied. The level of the test signal shall be 6 dBuV.
The decoded symbol error rate shall be less than 107 ;
b) For separate decoder - a check of the correct decoding of DSC signals:

Decoding of DSC signals:

For both MF/HF and VHF decoders, the input terminals shall be connected

to a calibrated apparatus for generation of DSC signals. The level of the signals
shall be within +7 V and -7 V with a differential voltage of > 2,0 V for binary

voltage and between £10 dB relative to 0,775 V rms for analogue signals. The
decoded call sequences at the output of the decoders shall have correct technical
format, including error-check character;

c) For transmitter with encoder, a check of output power, frequency error and

undesignated distress call:
1) Output power:

1) For MF/HF equipment, the method of measurement in subclause 5.5.2 and
the limits in subclause 5.2.3 apply;
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i1) For VHF equipment, the method of measurement in subclause 6.3.2
apply. With the power switch set at maximum, the output power shall be
between 6 W and 25 W;
2) Frequency error:
1) For MF/HF equipment, the method of measurement in subclause 5.1.2 shall
apply, with the measurement performed only for a continuous B or Y state.
The relevant limit in subclause 5.1.3 shall apply;

1) For VHF equipment, the method of measurement and the limit in subclause
6.1 shall apply;

3) Undesignated distress call:

Both MF/HF and VHF equipment, standard test signal no. 1 modulated with
an undesignated distress call. The signal shall be decoded without character errors;
d) For separate encoder, a check of the output voltage, frequency error and
undesignated distress call:

1) Output voltage:

For both MF/HF and VHF encoders, the method of measurement and relevant
limit in subclause 7.2 shall apply;

2) Frequency error:

1) For MF/HF encoder, the method of measurement in subclause 7.1.2 shall

apply, with the measurement performed only for continuous B or Y state.
The relevant limit in subclause 7.1.3 shall apply;

i1) for VHF encoder, the method of measurement in subclause 8.1.2 shall
apply, with the measurement performed only for a continuous B or Y state.
The relevant limit in subclause 7.1.3 shall apply;

3) Undesignated distress call:

For both MF/HF and VHF encoders, standard test signal no. 1 modulated with
an undesignated distress call shall be applied. The signal shall be decoded without
character errors.

4.11.4 Vibration test
4.11.4.1 Method of measurement

The equipment, complete with any shock absorbers which are part of it, shall
be clamped to the vibration table by its normal means of support and in its
normal attitude.
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The equipment may be suspended to compensate for weight not capable of
being withstood by the vibration table.

Provisions may be made to reduce or nullify any adverse effect on the
equipment performance which could be caused by the presence of any electro-
magnetic field due to the vibration unit.

Taking at least 15 minutes to cover each octave of frequency, the equipment
shall be subjected to sinusoidal vertical vibration at all frequencies between:

-5 Hz and 12.5 Hz with an excursion of £ 1.6 mm * 10%;
- 12.5 Hz and 25 Hz with an excursion of = 0.38 mm * 10%;

- 25 Hz and 50 Hz with an excursion of + 0.10 mm =+ 10%.

A resonance search shall be carried out during the vibration test. If resonance
of any part of any component is observed, the equipment shall be subjected to a
vibration endurance test at each resonance frequency with the duration of not less
than 2 hours at the vibration level specified above.

The test shall be repeated with vibration in each of the mutual perpendicular
direction in the horizontal plane.

A performance check shall be carried out during the test.

After conducting the vibration tests, the equipment shall be inspected for any
mechanical deterioration.

4.11.4.2 Requirement
The requirement for the performance check shall be met.
There shall be no harmful deterioration of the equipment visible to the
naked eye.
4.11.5 Temperature tests
4.11.5.1 Dry heat for externally mounted equipment
4.11.5.1.1 Method of measurement

The equipment shall be placed in a chamber of normal room temperature. The

temperature shall be raised to and maintained at +70°C (+ 3°C) for a period of at
least 10 hours.

After this period any climatic control device provided in the equipment may
be switched on and the chamber cooled to +55°C (£ 3°C). The cooling of the
chamber shall be completed within 30 minutes.
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The equipment shall then be switched on and be subjected to a
performance check.

The temperature of the chamber shall be maintained at +55°C (+ 3°C) during
the performance check.

At the end of the test, and with the equipment still in the chamber, the
chamber shall be brought to room temperature in not less than 1 hour. The
equipment shall then be exposed to normal room temperature and humidity for not
less than 3 hours before the next test is carried out.

4.11.5.1.2 Requirement

The requirement for the performance check shall be met.

4.11.5.2 Damp heat cycle
4.11.5.2.1 Method of measurement

The equipment shall be placed in a chamber at normal room temperature and
humidity which, steadily, over a period of 3 hours (£ 0.5 hour), shall be heated
from room temperature to +40°C (+ 3°C) and shall during this period be brought to
a relative humidity of 93% (+ 2%) so that excessive condensation is avoided.

These conditions shall be maintained for a period of at least 10 hours.

After this period, any climatic control devices provided within the equipment
may be switched on.

30 minutes later the equipment shall be switched on, and shall then be kept
working continuously for a period of 2 hours.

If the equipment being tested is, or includes, a transmitter, the transmitter
shall be operated at the maximum power level and transmitting a distress signal in
accordance with the procedures specified in ITU-R Recommendation M.541-5 [6].

The equipment shall be subjected to a performance check during the 2 hour
period. The temperature and the relative humidity of the chamber shall be
maintained at +40°C (£ 3°C) and 93% (+ 2%) during the 2 hour 30 minute period.
At the end of the test, and with the equipment still in the chamber, the chamber
shall be brought to room temperature in not less than 1 hour. The equipment shall
then be exposed to normal room temperature and humidity for not less than 3
hours, or until moisture has dispersed, which ever is longer, before the next test is
carried out.
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4.11.5.2.2 Requirement

The requirement for the performance check shall be met.

4.11.5.3 Low temperature cycle for externally mounted equipment

4.11.5.3.1 Method of measurement
The equipment shall be placed in a chamber at normal room temperature.

Then the temperature shall be reduced to, and maintained at, -30°C (+ 3°C) for a
period of at least 10 hours.

Any climatic control devices provided in the equipment may then be switched
on and the chamber warmed to -20°C (+ 3°C). The warming of the chamber shall be
completed within 30 minutes (+ 5 minutes).

The temperature of the chamber shall then be maintained at -20°C (£ 3°C)
during a period of 1 hour 30 minutes.

The equipment shall be switched on and then subjected to a performance
check during the last 30 minutes of the test. Any heat sources for the equipment
may be switched on during the performance check.

At the end of the test, and with the equipment still in the chamber, the
chamber shall be brought to room temperature in not less than 1 hour. The
temperature shall then be exposed to normal room temperature for not less than 3
hours, or until moisture has dispersed, which ever is longer, before the next test is
carried out.

4.11.5.3.2 Requirement

The requirement for the performance check shall be met.

4.11.6 Corrosion test
4.11.6.1 General

If sufficient evidence is provided by the applicant that the requirements of this
subclause are met then this test may be omitted.

4.11.6.2 Method of measurement

The equipment shall be placed in a chamber fitted with apparatus capable of
spraying in the form of fine mist, such as would be produced by a spray gun, a salt
solution to the following formula:

- Sodium chloride 26.50 g + 10%;
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- Magnesium chloride 2.50 g + 10%;
- Magnesium sulphate 3.30 g + 10%;
- Calcium chloride 1.10 g = 10%;

- Potassium chloride 0.73 g + 10%;

- Sodium bicarbonate 0.20 g + 10%;
- Sodium bromide 0.28 g + 10%;

- Distilled water to make the solution up to 1 litre.
Alternatively a 5% sodium chloride (NaCl) solution may be used.
The salt used for the test shall be high quality sodium chloride (NaCl)

containing, when dry, not more than 0.1% sodium iodide and not more than 0.3%

of total impurities.
Salt solution concentration shall be 5% (£ 1%) by weight.

The solution shall be prepared by dissolving 5 parts = 1 by weight of salt in 95
parts by weight of distilled or demineralized water.

The pH value of the solution shall be between 6.5 and 7.2 at temperature of
20°C (+ 2°C). The pH value shall be maintained within this range during
conditioning; for this purpose, diluted hydrochloric acid or sodium hydroxide may
be used to adjust the pH value, provided that the concentration of NaCl remains
within the prescribed limits. The pH value shall be measured when preparing each
new batch of solution.

The spraying apparatus shall be such that the products of corrosion cannot mix
with the salt solution contained within the spray reservoir.

The equipment shall be sprayed simultaneously on all its external surfaces
with the salt solution for a period of 1 hour.

This spraying shall be carried out 4 times with a storage period of 7 days at
40°C (+ 2°C) after each spraying. The relative humidity during storage shall be
maintained between 90% and 95%.

At the end of the total period the equipment shall be examined visually. The

equipment shall then be subjected to a performance check.
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4.11.6.3 Requirements

There shall be no undue deterioration or corrosion of the metal parts, finishes,

material or component parts visible to the naked eye.

In the case of hermetically sealed equipment there shall be no evidence of

moisture penetration.

The requirement for the performance check shall be met.

4.11.7 Rain test

4.11.7.1 General
This test corresponds to IEC 529, [11] table 2, first column, numeral 6:

"Equipment protected against heavy seas".
The test shall only be performed for equipment to be externally mounted.
4.11.7.2 Method of measurement
The equipment shall be placed in an appropriate measurement chamber.
Throughout the test the equipment shall be working normally.
The test shall be carried out by spraying the equipment from all practicable

directions with a stream of water from a hose. The conditions to be observed are

as follows:
- Internal diameter of the nozzle: 12.5 mm;
- Delivery rate: 100 1/min (+ 5%);
- Water pressure at the nozzle: approx. 100 kPa (1 bar);
- Test duration: 30 minutes;
- Distance from the nozzle to the equipment surface: approximately 3 m.

The pressure shall be adjusted to achieve the specified delivery rate. At 100
kPa the water shall rise freely for a vertical distance of approximately 8 metres

above the nozzle.

At the end of the test the equipment shall be subjected to a performance check

and inspected.

Following inspection, the equipment shall be resealed in accordance with the

manufacturer's instructions.
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4.11.7.3 Requirements
The requirements for the performance check shall be met.

There shall be no evidence of ingress of water visible to the naked eye.

4.12 Measurement uncertainty and interpretation of the measuring results

4.12.1 Measurement uncertainty

Table 2. Maximum values of measurement uncertainty

Absolute measurement uncertainty Maximum
values

RF frequency: +1x107
RF power: +0.75dB
Maximum frequency deviation:
- within 300 Hz to 6 kHz of audio frequency + 5%
- within 6 kHz to 25 kHz of audio frequency +3dB
Deviation limitation: + 5%
Adjacent channel power +5dB
Conducted spurious emission of transmitter +4dB
Audio output power +0.5dB
Amplitude characteristics of receiver limiter +1.5dB
Sensitivity +3dB
Conducted spurious emission of receiver +3dB
Two-signal measurement +4dB
Three signal measurement +3dB
Radiated emission of transmitter +6dB
Radiated emission of receiver +6dB
Transmitter transient time +20%
Transmitter transient frequency + 250 Hz
Receiver desensitisation (duplex operation) +0.5dB

4.12.2 Interpretation of measurement results

The interpretation of the results recorded in a test report for the measurements
described in this standard shall be as follows:

- The measured value related to the corresponding limit shall be used to
decide whether an equipment meets the requirements of the standard;

- The measurement uncertainty value for the measurement of each parameter
shall be included in the test report;
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- The recorded value of the measurement uncertainty shall be for each
measurement equal to or lower than the figures in table 2.

5. MF/HF transmitter with integrated DSC encoder

5.1 Frequency error

5.1.1 Definition

The frequency error is the difference between the measured frequency and its
nominal value.
5.1.2 Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 4.5. The transmitter shall be set to a radio frequency assigned for DSC
operation in at least the highest frequency band for which the equipment has
been designed.

The output power may be reduced but shall not be less than 60 W. The
measurement shall be performed for both continuous B - and Y - state.

The measurements shall be carried out under normal (subclause 4.9) and
extreme test conditions (subclauses 4.10.1 and 4.10.3 applied simultaneously)
following the warming up period (see subclause 3.12).

5.1.3 Limits

The measured frequency shall at any time for the B - state be within =10 Hz

relative to the assigned frequency +85 Hz and for the Y - state within £10 Hz
relative to the assigned frequency - 85 Hz.

5.2 RF output power
5.2.1 Definition

The radio frequency output power is defined as the mean power delivered to
the artificial antenna.
5.2.2 Method of measurement

The transmitter output shall be connected to an artificial antenna as indicated
under subclause 4.5.

The equipment shall be set to transmit a continuous dot pattern, and the
delivered mean output power shall be measured.
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The measurement shall be carried out under normal test conditions
(subclause 4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3
applied simultaneously).

5.2.3 Limits

For transmitters designed for frequencies within the band 415 kHz - 526.5 kHz,
the mean power shall be at least 60 W.

For transmitters designed for maritime frequencies within the frequency range
1.6 MHz - 4 MHz, the mean power shall be at least 60 W and shall not exceed
1,500 W.

5.3 Modulation rate
5.3.1 Definition

The modulation rate is the bit stream speed measured in bits per second.

5.3.2 Method of measurement

The equipment shall be set to transmit continuous dot pattern. The RF output
terminal of the equipment shall be connected to a linear FM demodulator. The
output of the demodulator shall be limited in bandwidth by a low pass filter with a
cut-off frequency of 1 kHz and a slope of 12 dB/octave.

The frequency of the output shall be measured.
5.3.3 Limits

The frequency shall be 50 Hz + 30 ppm corresponding to a modulation rate of
100 bps.

5.4 Residual modulation of the transmitter

5.4.1 Definition

The residual modulation of the transmitter is defined as the ratio in dB of the
demodulated B or Y signal relative to the demodulated dot pattern.
5.4.2 Method of measurement

The RF output terminal of the equipment shall be connected to a linear FM
demodulator. The output of the demodulator shall be limited in bandwidth by a
low-pass filter with a cut-off frequency of 1 kHz and a slope of 12 dB/octave.

The r.m.s output level shall be measured during transmission of the B or Y
signal and during the transmission of a continuous dot pattern.
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The ratio of the two rms output levels from the demodulator shall be
determined. DC voltages shall be suppressed by an AC coupling device so that they
do not influence the results of the measurements.

5.4.3 Limits
The residual modulation shall not be greater than - 26 dB.

5.5 Unwanted emission

5.5.1 Definition
Unwanted emissions consist of spurious emissions and out-of-band emissions.

- Spurious emissions are emissions on a frequency or frequencies which are
outside the necessary bandwidth and the level of which may be reduced without
affecting the corresponding transmission of information. Spurious emissions
include harmonic emissions, parasitic emissions, intermodulation products and

frequency conversion products, but exclude out-of-band emissions.

- QOut-of-band emissions are emissions on a frequency or frequencies
immediately outside the necessary bandwidth which results from the modulation
process, but excluding spurious emissions.

5.5.2 Method of measurement
The equipment shall be set to transmit continuous dot pattern.

The measurement shall be carried out with a frequency selective measuring
instrument, capable of indicating the individual emission components within the
frequency range 9 kHz - 2 GHz.

The bandwidth of the selective analyser shall be:

- 200 Hz in the frequency range from 9 kHz to 150 kHz;

- 9 to 10 kHz in the frequency band from 150 kHz to 30 MHz;
- 100 to 120 kHz in the frequency band 30 MHz to 1 GHz;

- 1 MHz above 1 GHz.

The detector shall be a peak detector.

5.5.3 Limits

The unwanted emissions shall fulfil the requirement shown in figure 1
0 dB refers to the registered mean power output level.

90



TGN 68 - 201: 2001

0dB4

-10 dB4-

-20 dB+

-30 dB+4-

-40 dB+4-
-43 dB+

-43 dB
Without exceeding

the power of 50 mW
-50 dB1

-60 dB4-

» Hz

f,-552 f:276 f,-138 f, f,+138 f,+276 f,+552

f,: Tan s0 trung tam

Figure 1. Unwanted spectral components (MF/HF transmitter with DSC encoder)

5.6 Testing of generated call sequences

The output of the equipment shall be connected to apparatus calibrated for
decoding and printing out the information content of the call sequences generated

by the equipment.

The equipment shall be set to transmit DSC calls as specified in annex A in
order to verify that the requirements of ITU-R Recommendation M.493-6 [4]

regarding message composition and content are met.

The generated calls shall be analysed with the calibrated apparatus for correct

configuration of the signal format, including time diversity.

The telecommands used shall be stated in the test report.
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5.7 Tuning time

Transmitters for digital selective calling on MF and/or HF frequencies shall be
able to be changed from operation at any frequency to operation on any other
frequency as quickly as possible, but in any event within a period not exceeding
15 seconds. The transmission of a call shall not commence until the tuning
operation has been completed.

5.8 Protection of transmitter

5.8.1 Definition

This represents the protection afforded to the transmitter against damage
which may be caused by faults occurring in the ship's transmitting antenna.

5.8.2 Method of measurement

Whilst the transmitter is being driven to the rated output power by sending dot
pattern, the antenna terminals shall first be short-circuited and then open-circuited,
in each case for a period of 5 minutes.

5.8.3 Limits

During the test the transmitter shall not be damaged. After removal of the
short-circuit or open-circuit conditions, the transmitter shall be able to operate
normally.

6. VHF transmitter with integrated DSC encoder

6.1 Frequency error (carrier)

6.1.1 Definition

The frequency error is the difference between the measured carrier frequency
and its nominal value.

6.1.2 Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 4.5. The transmitter shall be set to channel 70. The measurement shall be
performed without modulation. The measurements shall be carried out under
normal (subclause 4.9) and extreme test conditions (subclauses 4.10.1 and 4.10.3
applied simultaneously).

6.1.3 Limits
The frequency error shall be within + 1.5 kHz.
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6.2 Frequency error (demodulated signal)
6.2.1 Definition

The frequency error for the B and the Y state is the difference between the
measured frequency from the demodulator and the nominal values.
6.2.2 Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 4.5 and suitable FM demodulator. The transmitter shall be set to channel
70. The equipment shall be set to transmit a continuous B or Y state.

The measurement shall be performed by measuring the demodulated output,
for both the continuous B and Y state. The measurements shall be carried out under
normal (subclause 4.9) and extreme test conditions (subclauses 4.10.1 and 4.10.3
applied simultaneously).

6.2.3 Limits

The measured frequency from the demodulator at any time for the B state
shall be within 1,300 Hz + 10 Hz and for the Y state within 2,100 Hz + 10 Hz.

6.3 Carrier power

6.3.1 Definition

For the purpose of this Standard the carrier power is the mean power delivered
to the artificial antenna during one radio-frequency cycle. The rated output power
is the carrier power declared by the manufacturer.

6.3.2 Method of measurement

The transmitter shall be tuned to channel 70 and connected to an artificial
antenna (subclause 4.5). The power delivered to this artificial antenna shall be
measured. The measurements shall be made under normal test conditions
(subclause 4.9), and under extreme test conditions (subclauses 4.10.1 and 4.10.3
applied simultaneously).

6.3.3 Limits

6.3.3.1 Normal test conditions

- With the output power switch set at maximum, the carrier power shall
remain between 6 W and 25 W and not differ by more than 1.5 dB from the rated
output power.
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- With the output power switch set at minimum or during automatic power
reduction (see subclause 3.1.8), the carrier power shall remain between 0.1 W
and 1.0 W.

6.3.3.2 Extreme test conditions

- With the output power switch set at maximum, the carrier power
shall remain between 6 W and 25 W and be within +2 dB, -3 dB of the rated
output power.

- With the output power switch set at minimum or during automatic power
reduction (see subclause 2.1.8), the carrier power shall remain between 0.1 and
1.0 W.

6.4 Modulation index
6.4.1 Definition

For the purpose of this standard, the modulation index is the ratio between the
frequency deviation and the frequency of the modulation signal.

The frequency deviation is the difference between the instantaneous frequency
of the modulated RF signal and the carrier frequency.

6.4.2 Method of measurement

The equipment shall be set to transmit continuous B and then Y signals. The
frequency deviations shall be measured.

6.4.3 Limits
The modulation index shall be 2.0 £ 10%.

6.5 Modulation rate
6.5.1 Definition

The modulation rate is the bit stream speed measured in bits per second.
6.5.2 Method of measurement

The equipment shall be set to transmit continuous dot pattern. The RF output
terminal of the equipment shall be connected to a linear FM demodulator. The
output of the demodulator shall be limited in bandwidth by a low pass filter with a
cut-off frequency of 1 kHz and a slope of 12 dB/octave.

The frequency of the output shall be measured.
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6.5.3 Limits

The frequency shall be 600 Hz + 30 ppm corresponding to a modulation rate
of 1,200 bps.

6.6 Residual modulation of the transmitter

6.6.1 Definition

The residual modulation of the transmitter is defined as the ratio in dB of the
demodulated B or Y signal relative to the demodulated dot pattern.
6.6.2 Method of measurement

The RF output terminal of the equipment shall be fed via a linear demodulator
with a de-emphasis network of 6 dB/octave to another linear FM demodulator. The
output of the second demodulator shall be limited in bandwidth by a low-pass filter
with a cut-off frequency of 3 kHz and a slope of 12 dB/octave.

The r.m.s output level shall be measured during the transmission of
continuous dot pattern and during the transmission of continuous B or Y signals.

The ratio of the two r.m.s output levels from the second demodulator shall be
determined. DC voltages shall be suppressed by an ac coupling device so that they
do not influence the results of the measurements.

6.6.3 Limits
The residual modulation shall not be greater than - 26 dB.

6.7 Adjacent channel power
6.7.1 Definition

The adjacent channel power is that part of the total power output of a
transmitter when modulated with continuous dot pattern which falls within a
specified passband centred on the nominal frequency of either of the adjacent
channels. This power is the sum of the mean power produced by the modulation,

hum and noise of the transmitter.

6.7.2 Method of measurement

The adjacent channel power shall be measured with a power measuring

receiver which conforms to annex B.

The measurements shall be carried out as follows:
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a) The transmitter shall be operated at the carrier power determined in
subclause 6.3 under normal test conditions. The output of the transmitter shall be
linked to the input of the "receiver" by a connecting device such that the impedance
presented to the transmitter is 50 €2 and the level at the "receiver" input is
appropriate;

b) With the transmitter unmodulated, the tuning of the "receiver" shall be
adjusted so that a maximum response is obtained. This is the O dB response point.
The receiver attenuator setting and the reading of the meter shall be recorded;

¢) The tuning of the "receiver" shall be adjusted away from the carrier so that
the receiver -6 dB response nearest to the transmitter carrier frequency is located at
a displacement from the nominal carrier frequency of 17 kHz;

d) The transmitter shall be modulated with continuous dot pattern;

e) The "receiver" variable attenuator shall be adjusted to obtain the same
meter reading as in step b) or a known relation to it;

f) The ratio of adjacent channel power to carrier power is the difference
between the attenuator settings in steps b) and e), corrected for any differences in
the reading of the meter;

g) The measurement shall be repeated with the "receiver”" tuned to the other
side of the carrier.

6.7.3 Limits

The adjacent channel power shall not exceed a value of -70 dB below the

carrier power of the transmitter.

6.8 Conducted spurious emissions conveyed to the antenna

6.8.1 Definition

Conducted spurious emissions are emissions on a frequency or frequencies
which are outside the necessary bandwidth and the level of which may be reduced
without affecting the corresponding transmission of information. Spurious
emissions include harmonic emissions, parasitic emissions, intermodulation

products and frequency conversion products, but exclude out of band emissions.

6.8.2 Method of measurement

Conducted spurious emissions shall be measured with the transmitter
connected to the artificial antenna (see subclause 4.5).
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The measurements shall be made over a range from 9 kHz to 2 GHz,
excluding the channel on which the transmitter is operating and its adjacent
channels.

The bandwidth of the selective analyser shall be:

- 200 Hz in the frequency range from 9 kHz to 150 kHz;

- 9 to 10 kHz in the frequency band from 150 kHz to 30 MHz;
- 100 to 120 kHz in the frequency band 30 MHz to 1 GHz;

- 1 MHz above 1 GHz.

The detector shall be a peak detector.

6.8.3 Limits

The power of any conducted spurious emission on any discrete frequency
shall not exceed 0.25 pW.

6.9 Testing of generated call sequences
See subclause 5.6.

6.10 Transient frequency behaviour of the transmitter

6.10.1 Definitions

The transient frequency behaviour of the transmitter is the variation in time of
the transmitter frequency difference from the nominal frequency of the transmitter
when the RF output power is switched on and off.

- t,, : according to the method of measurement described in subclause 6.10.2
the switch-on instant t, of a transmitter is defined by the condition when the output
power measured at the antenna terminal exceeds 0.1% of the nominal power;

- t, : period of time starting at t,, and finishing according to table 3;
- t, : period of time starting at the end of t, and finishing according to table 3;

-t : switch-off instant defined by the condition when the nominal power falls
below 0.1% of the nominal power;

- t; : period of time that finishing at t ; and starting according to table 3.

Table 3: Time periods

Time period Value (ms)
t, 5.0
t, 20.0
ts 5.0

Note: During the periods t, and t, the frequency difference shall not
exceed the value of 1 channel separation. During the period t, the
frequency difference shall not exceed the value of half channel separation.
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6.10.2 Method of measurement

Y

Power 5 Combining Discriminator}—s Storage
attenuator circuit > oscilloscope
fq

Transceiver

A

Oscillator

Figure 2. Measurement scheme of transient frequency

- The transmitter shall be connected to a 50 QQ power attenuator.

- Two signals shall be connected to the test discriminator via a combining
network.

- The output of the power attenuator shall be connected to the test

discriminator via one input of the combining network.

- A test signal generator shall be connected to the second input of the
combining network.

- The test signal shall be adjusted to the nominal frequency of the transmitter.
- The test signal shall be modulated by a frequency of 1 kHz with a deviation
of £ 25 kHz.

- The test signal level shall be adjusted to correspond to 0.1 % of the power of
the transmitter under test measured at the input of the test discriminator. This level
shall be maintained throughout the measurement.

- The amplitude difference (a,) and the frequency difference (f,;) output of the
test discriminator shall be connected to a storage oscilloscope.

- The storage oscilloscope shall be set to display the channel corresponding to

the (f;) input up to + 1channel frequency difference, corresponding to the relevant
channel separation, from the nominal frequency.

- The storage oscilloscope shall be set to a sweep rate of 10 ms/div and set so
that the triggering occurs at 1 div from the left edge of the display.

- The display will show the 1 kHz test signal continuously.

- The storage oscilloscope shall then be set to trigger on the channel
corresponding to the amplitude difference (a,) input at a low input level, rising.
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- The transmitter shall then be switched on, without modulation, to produce
the trigger pulse and a picture on the display.

The result of the change in the ratio of power between the test signal and the
transmitter output will, due to the capture ratio of the test discriminator, produce
two separate sides on the picture, one showing the 1 kHz test signal, the other the
frequency difference of the transmitter versus time.

- The moment when the 1 kHz test signal is completely suppressed is
considered to provide ¢, .

- The periods of time t, and t, as defined in the table shall be used to define
the appropriate template.

- During the period of time t, and t, the frequency difference shall not exceed
the values given in the note in table 3.

- The frequency difference after the end of t, shall be within the limit of the
frequency error (£ 1.5 kHz).

- The result shall be recorded as frequency difference versus time.

- The transmitter shall remain switched on.

- The storage oscilloscope shall be set to trigger on the channel corresponding
to the amplitude difference (a,) input at a high input level, decaying and set so that
the triggering occurs at 1 div. from the right edge of the display.

- The transmitter shall then be switched off.

- The moment when the 1 kHz test signal starts to rise is considered to
provide t .

- The period of time t; as defined in the table shall be used to define the
appropriate template.

- During the period of time t; the frequency difference shall not exceed the
values given in the note in table 3.

- Before the start of t; the frequency difference shall be within the limit of the
frequency error (£ 1.5 kHz).

- The result shall be recorded as frequency difference versus time.

6.10.3 Limits

The period of time t, and t;, the frequency differences shall not be greater than
the values of channel separation;

The period of time t;, the frequency differences shall not be greater than a
halft of the values of channel separation;

99



TGN 68 - 201: 2001
After the end of t,, the frequency differences shall be limited by the frequency

error (1.5 kHz);
After the end of t; and before the start of t,, the frequency differences shall be

with the limit of the frequency error showed in subclause 6.1 (1.5 kHz).

a) Switch on condition t,, t, and t,

+ Af = 1 x channel separation

+ Af = 1/2 x channel separation
AM: SSB:

1 Y
nominal Nominal frequency

! A frequency -1kHz (LSB)/

i +1kHz (USB)

-Af = 1/2 x channel separation

|
-Af =1 x channel separation

50 60 70 80 90 100

]
oty t,
|

b) Switch off condition t, t

+ Af = 1 x channel separation

' + Af = 1/2 x channel separation
— AM: SSB: tan s6 danh dinh
! nominal -1 kHz (LSBY/

b frequency  +1 kHz (USB)

[ -Af = 1/2 x channel separation

-Af =1 x channel separation

ms 10 20 30 40 50 60 70 80 90 100
|

Figure 3. Storage oscilloscope view t,, t, and t,
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7. MF/HF DSC encoder

7.1 Frequency error

7.1.1 Definition

The frequency error is the difference between the measured frequency and its
nominal value.
7.1.2 Method of measurement

The measurement shall be carried out under normal test conditions (subclause
4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3 applied

simultaneously).

A non-reactive load of 600 Q shall be connected to the output terminal of the
equipment. The frequencies corresponding to the B state and the Y state (ITU-R
Recommendation M.493-6 [5], Annex 1, subclause 1.4) shall be measured on the

output terminal. The encoder shall be set to generate continuous B or Y signal.
7.1.3 Limits

The measured frequency shall at any time for the B state be within t1Hz

relative to 1,700 Hz + 85 Hz and for the Y state be within +1 Hz relative to 1,700
Hz - 85 Hz.

7.2 Output voltage

7.2.1 Definition

The output voltage is the audio voltage measured across a non-reactive load of
600 Q. For binary output, this voltage is the level of the "1" and the "0".
7.2.2 Method of measurement

An appropriate load of 600 €2 as specified in subclause 4.5.3 shall be

connected to the output terminal of the equipment.

The equipment shall be set to transmit continuous dot pattern and the r.m.s
output voltage during the dot pattern shall be measured.

7.2.3 Limits
7.2.3.1 Analogue voltage
The output voltage shall be adjustable by at least £10 dB from 0.775 V (r.m.s).

101



TGN 68 - 201: 2001

The output level of the two tones shall not vary by more than 0,5 dB during
the transmission of an information block or control signal and each tone shall be
within 0.5 dB relative to the other.

7.2.3.2 Binary voltage
The levels of the output voltage shall conform with ITU-T Recommendation

V.11 [13].

7.3 Bit stream speed
7.3.1 Definition

The bit stream speed is the number of bits per second.

7.3.2 Method of measurement

The equipment shall be set to transmit a continuous dot pattern. The output
terminal of the equipment shall be connected to a linear FM demodulator. The
output of the demodulator shall be limited in bandwidth by a low pass filter with a
cut-off frequency of 1 kHz and a slope of 12 dB/octave.

The frequency of the dot pattern shall be measured.
7.3.3 Limits

The frequency shall be 50 Hz £+ 30 ppm corresponding to a bit stream speed of
100 bps.

7.4 Unwanted spectral components of the output signal

7.4.1 Definition

Unwanted spectral components are emissions on a frequency or frequencies
which are outside the necessary bandwidth and the level of which may be reduced
without affecting the corresponding transmission of information. Unwanted
spectral components include harmonic spectral components and intermodulation

products.

7.4.2 Method of measurement

The output terminals of the equipment shall be connected to a non-reactive
load of 600 Q. The equipment shall be set to transmit continuous dot pattern. The

unwanted spectral components in the output signal shall be determined.
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7.4.3 Limits

The unwanted spectral components shall fulfil the requirement in figure 4, 0
dB refers to the registered mean power output level.
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Figure 4. Unwanted spectral components (MF/HF DSC encoder)

7.5 Testing of generated call sequences
See subclause 5.6.

7.6 Residual frequency modulation

7.6.1 Definition

The residual frequency modulation level is the ratio in dB of the audio-
frequency power produced after demodulation of the RF signal in the absence of
wanted modulation to the audio-frequency output power produced by the
transmission of a continuous dot pattern.
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7.6.2 Method olf measurement

The RF output terminal of the equipment shall be connected to a linear FM
demodulator. The output of the demodulator shall be limited in bandwidth by a
low-pass filter with a cut-off frequency of 1 kHz and a slope of 12 dB/octave.

The r.m.s output level shall be measured during no transmission and during
transmission of continuous dot pattern. For integrated VHF equipment, the rms
output level shall be measured during transmission of an unmodulated carrier and

during transmission of continuous dot pattern.

7.6.3 Limits

The residual modulation ratio shall not be > -36 dB.

8. VHF DSC encoder

8.1 Frequency error

8.1.1 Definition

The frequency error is the difference between the measured frequency and its
nominal value.
8.1.2 Method of measurements

The measurement shall be carried out under normal test conditions (subclause
4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3 applied

simultaneously).

A non-reactive load of 600 €2 shall be connected to the output terminal of the

equipment. The encoder shall be set to generate continuous B or Y signal.
8.1.3 Limits

The measured frequency shall at any time for the B state be within 10 Hz

relative to 1,700 Hz + 400 Hz and for the Y state be within £10 Hz relative to
1,700 Hz - 400 Hz.

8.2 Output voltage

8.2.1 Definition
See subclause 7.2.1.
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8.2.2 Method of measurement

A non-reactive load of 600 €2 shall be connected to the output terminal of the
equipment.

The equipment shall be set to transmit continuous dot pattern, and the r.m.s
output voltage during the dot pattern shall be measured.

8.2.3 Limits
8.2.3.1 Analogue voltage
See subclause 7.2.3.1.
8.2.3.2 Binary voltage
The levels of the output voltage shall conform with NMEA 0183, Version
2.0.0 [4].

8.3 Bit stream speed

8.3.1 Definition
See subclause 7.3.1.

8.3.2 Method of measurement
See subclause 7.3.2.

8.3.3 Limits

The frequency shall be 600 Hz + 30 ppm corresponding to a bit stream speed
of 1200 baud.

8.4 Unwanted spectral components of the output signal

8.4.1 Definition

Unwanted spectral components are emissions on a frequency or frequencies
which are outside the necessary bandwidth and the level of which may be reduced
without affecting the corresponding transmission of information. Unwanted
spectral components include harmonic spectral components and intermodulation
products.

8.4.2 Method of measurement
The output terminals of the equipment shall be connected to a non-reactive

load of 600 2. The equipment shall be set to transmit a continuous dot pattern.

The unwanted spectral components in the output signal shall be determined.
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8.4.3 Limits

The unwanted spectral components shall fulfil the requirement in figure 5, 0
dB refers to the registered mean power output level.
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Figure 5. Unwanted spectral components VHF/HF DSC encoder

8.5 Testing of generated call sequences

See subclause 5.6.

8.6 Residual frequency modulation

8.6.1 Definition

The residual frequency modulation level is the ratio in dB between the noise
power during the emission of a continuous B or Y signal and the output power

while emitting continuous dot pattern.

8.6.2 Method of measurement

The output terminal of the equipment shall be terminated with a non-reactive

load of 600 Q2 and fed to a linear FM demodulator. The output of the demodulator
shall be limited in bandwidth by a low-pass filter with a cut-off frequency of 3 kHz
and a slope of 12 dB/octave.
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The r.m.s output levels shall be measured during emission of the B or Y
signals and during the emission of a continuous dot pattern.

The ratio of the two r.m.s output levels from the demodulator shall be
determined.

DC voltages shall be suppressed by an ac coupling device so that they do not
influence the results of the measurements.
8.6.3 Limits

The residual analogue frequency modulation ratio shall not be greater
than - 36 dB.

9. MF/HF receiver with integrated DSC decoder

9.1 Scanning watch receiver efficiency

9.1.1 Definition

Scanning efficiency is the ability of the receiver/decoder to correctly receive
calls preceded by more than 20 bits of a 200 bit dot pattern and transmitted on one
frequency while scanning up to six frequencies ignoring all other signals and noise.
9.1.2 Method of measurement

Two RF test signals with a level of 20 dBuV shall be applied to the receiver.

One of the RF signals shall have a nominal frequency corresponding to a
frequency in the scanning sequence and be standard test signal no.1 containing a
single DSC distress call.

The other RF signal shall have a nominal frequency corresponding to another
frequency being scanned. It shall be standard test signal no.1 containing DSC calls
with 20 bit dot pattern.

The distress call sequences shall be repeated after a random interval of 2.5
to 4.0 s.

The receiver shall be set to scan the maximum number of frequencies for
which it is designed.

The number of transmitted distress calls shall be 200 and the symbol error rate
shall be determined as described in subclause 4.4.

9.1.3 Limits
The total number of received distress calls shall be equal to or exceed 95% of

distress calls transmitted and the symbol error rate shall be < 1072,
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9.2 Calling sensitivity
9.2.1 Definition

The calling sensitivity of the receiver is a defined RF signal level at which the
receiver gives a symbol error rate better than or equal to 107~ .
9.2.2 Method of measurement

The receiver input terminal shall be connected to the artificial antenna
specified in subclause 4.5 and the standard test signal no.1 containing DSC calls
shall be applied.

The level of the test signal shall be 0 dBuV for receiving frequencies in the
bands 415 kHz to 526.5 kHz and 1.6 MHz to 27.5 MHz at the beginning of the test.

The symbol error rate in the decoder output shall be determined as described
in subclause 4.4.

The input level shall be reduced until the symbol error rate is equal to or less
than 102, this level shall berecorded.

The measurement shall be repeated at the nominal input frequency + 10 Hz.

The measurements shall be carried out under normal test conditions
(subclause 4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3).

9.2.3 Limits

The sensitivity shall be less than 0 dBuV under normal and better than 6

dBpV under extreme conditions.

9.3 Adjacent channel selectivity
9.3.1 Definition

Adjacent channel selectivity is defined as the suppression of an unwanted
signal, expressed as the symbol error rate caused by the unwanted signal in the
output from the decoder.

9.3.2 Method of measurement

The arrangements for applying the test signals shall be in accordance with
subclause 4.6.

The wanted RF signal shall be standard test signal no.1 containing DSC calls,
and the level of the wanted signal shall be 20 dBuV.
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The unwanted signal shall be an unmodulated signal at the frequency +500 Hz
and then -500 Hz relative to the nominal frequency of the receiver (centre
frequency).

The symbol error rate in the decoder output shall be determined as described
in subclause 4.4.

The level of the unwanted signal shall then be increased until the symbol error
rate is equal to 1072, this level shall be recorded.

The measurement shall be carried out under normal test conditions (subclause
4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3).

9.3.3 Limits
The level of the unwanted signal shall not be less than 60 dBuV under normal

test conditions and not less than 54 dBuV under extreme test conditions.

9.4 Co-channel rejection

9.4.1 Definition

The co-channel rejection is the ability of the receiver to receive a wanted
signal in the presence of an unwanted signal, both signals being on the wanted
channel of the receiver.
9.4.2 Method of measurements

The arrangements for applying the test signals shall be in accordance with
subclause 4.6. The wanted signal shall be standard test signal no.1, containing DSC

calls, and the level of the wanted signal shall be 20 dBuV.

The unwanted signal shall be unmodulated. The symbol error rate in the
decoder output shall be determined as described in subclause 4.4. The input level of
the unwanted signal shall be increased until the symbol error rate is equal to 1072,
this level shall be recorded.

9.4.3 Limits
The level of the unwanted signal shall not be less than 14 dBuV.

9.5 RF intermodulation response

9.5.1 Definition

The RF intermodulation response is defined as the rejection of
intermodulation products originating from two unwanted signals with given levels
and frequencies, expressed as that level at which the symbol error rate is 1072,
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9.5.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with
subclause 4.6.

The wanted signal shall be standard test signal no.1, containing DSC calls, and

the level of the wanted signal shall be 20 dBuV.

The two unwanted signals are both unmodulated and at the same level.
Neither of the two signals shall be at a frequency nearer to the wanted signal than
30 kHz (frequency combinations capable of resulting in unwanted intermodulation
products are given in ITU-R Recommendation SM.332-4 [9], section 6.4).

The levels of the two unwanted signals shall then be increased together until
the symbol error rate is 1072, this level shall be recorded.

9.5.3 Limits
The levels of the unwanted signals shall not be less than 70 dBuV.

9.6 Interference rejection and blocking immunity

9.6.1 Definition

The interference rejection and blocking immunity is the ability of the receiver
to discriminate between a wanted signal and unwanted signals with frequencies
outside the passband of the receiver.

9.6.2 Method of measurement

The wanted signal and an unmodulated unwanted signal shall be applied to the
receiver input in accordance with subclause 4.6.

The wanted signal shall be standard test signal no. 1, containing DSC calls,
and the level of the wanted signal shall be 20 dBuV.

The symbol error rate in the decoder output shall be determined as described
in subclause 4.4.

9.6.3 Limits

The level of the unwanted signal shall not be less than 60 dBuV for
frequencies from +1 kHz to +3 kHz and from -3 kHz to -1 kHz relative to the
nominal frequency. The level of the unwanted signal shall not be less than

90 dBuV for frequencies from 9 kHz to 2 GHz with the exception of the frequency

band + 3 kHz from the nominal frequency.
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9.7 Conducted spurious emissions

9.7.1 Definition

Conducted spurious emissions are all internally generated signals conducted
to the antenna terminal, irrespective of the frequency.
9.7.2 Method of measurement

The receiver input shall be connected to the artificial antenna specified in
subclause 4.5, and the spurious emissions shall be measured, using a selective
measuring instrument. The r.m.s value of any component of the spurious emission
is then evaluated.

The measurement shall be made over the frequency range from 9 kHz to
2 GHz.

The bandwidth of the selective analyser shall be:

- 200 Hz in the frequency range from 9 kHz to 150 kHz;

- 9 to 10 kHz in the frequency band from 150 kHz to 30 MHz;
- 100 to 120 kHz in the frequency band 30 MHz to 1 GHz;

- 1 MHz above 1 GHz.

The detector shall be a peak detector.

9.7.3 Limits

The power of any discrete frequency component shall not exceed 2 nW.

9.8 Verification of correct decoding of various types of digital selective calls

The input terminal of the equipment shall be connected to a calibrated
apparatus for generation of DSC signals.

DSC calls as specified in annex A shall be applied to the equipment to verify
that the requirements of ITU-R Recommendation M.493-6 [5] regarding message
composition and content are met.

The decoded call sequences at the output of the equipment shall be examined
for correct technical format, including error-check character.

When decoder measurements are made by use of a printer or a computer,
a check shall be made to ensure accordance between printer output and display
indication.

The telecommands used shall be stated in the test report.
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9.9 Protection of receiver antenna input circuits

- The receiver shall not suffer damage when a unmodulated radio frequency
test signal at a level of 30 volts r.m.s at any frequency in the range 100 kHz to 27.5

MHz is applied to its input terminals for a period of 15 minutes.

- In order to provide protection against damage due to static voltages which
may appear at the input at the receiver, there shall be a dc path from the antenna

terminal to chassis not exceeding 100 k2.

10. VHF receiver with integrated DSC decoder

10.1 Maximum usable sensitivity

10.1.1 Definition

The maximum usable sensitivity of the receiver is the minimum level of the
signal (e.m.f) at the nominal frequency of the receiver which when applied to the
receiver input with a test modulation will produce a symbol error rate of 107 .
10.1.2 Method of measurement

Standard test signal no.4 containing DSC calls shall be applied to the receiver
input.

The symbol error rate in the decoder output shall be determined as described

in subclause 4.4.

The input level shall be reduced until the symbol error rate is 102, this level
shall be recorded.

The measurement shall be carried out under normal test conditions (subclause
4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3 applied

simultaneously).
The measurement shall be repeated under normal test conditions at the

nominal carrier frequency * 1.5 kHz.
10.1.3 Limits

The maximum usable sensitivity shall be better than or equal to O dBuV under

normal test conditions and better than +6 dBuV under extreme test conditions.
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10.2 Co-channel rejection

10.2.1 Definition

The co-channel rejection is a measure of the capability of the receiver to
receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted modulated signal, both signals being at nominal
frequency of the receiver.

10.2.2 Method of measurement

The two input signals shall be connected to the receiver input terminal via
a combining network (see subclause 4.6).

The wanted signal shall be standard test signal no. 4, containing DSC calls.
The level of the wanted signal shall be +3 dBuV. The unwanted signal shall be
modulated by 400 Hz with a deviation of £3 kHz. Both input signals shall be at the

nominal frequency of the receiver under test and the measurement shall be repeated

for displacements of the unwanted signal of up to + 3 kHz.

The symbol error rate in the decoder output shall be determined as described
in subclause 4.4. The input level of the unwanted signal shall be increased until the

symbol error rate is 1072, this level shall be recorded.
10.2.3 Limits

The unwanted signal shall be at a level of at least -5 dBuV.

10.3 Adjacent channel selectivity
10.3.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver
to receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted modulated signal which differs in frequency from the

wanted signal by 25 kHz.

10.3.2 Method of measurement

The two input signals shall be connected to the receiver input terminal via a

combining network (subclause 4.6).

The wanted signal shall be standard test signal no. 4, containing DSC calls.
The level of the wanted signal shall be +3 dBuV.
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The unwanted signal shall be modulated by 400 Hz with a deviation of
+ 3 kHz.

The unwanted signal shall be tuned to the centre frequency of the upper

adjacent channels.

The symbol error rate in the decoder output shall be determined as described

in subclause 4.4.

The input level of the unwanted signal shall be increased until the symbol

error rate is 1072, this level shall be recorded.

The measurement shall be repeated with the unwanted signal tuned to the

centre frequency of the lower adjacent channel.

The measurement shall be carried out under normal test conditions (subclause

4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3).
10.3.3 Limits

The unwanted signal shall be at a level of at least 73 dBuV under normal test

conditions and at least 63 dBuV under extreme test conditions.

10.4 Spurious response and blocking immunity

10.4.1 Definition

The spurious response and blocking immunity is a measure of the capability
of the receiver to receive a wanted modulated signal without exceeding a given
degradation due to the presence of an unwanted modulated signal with frequencies

outside the passband of the receiver.

10.4.2 Method of measurement

The two input signals shall be connected to the receiver input terminal via a

combining network (subclause 4.6).
The wanted signal shall be standard test signal no. 4, containing DSC calls.

The level of the wanted signal shall be +3 dBuV.

For blocking test the unwanted signal shall be unmodulated. The frequency
shall be varied between -10 MHz and -1 MHz and also between +1 MHz and +10

MHz relative to the nominal frequency of the wanted signal.
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For spurious response test the unwanted signal shall be unmodulated. The
frequency shall be varied over the range 9 kHz to 2 GHz with the exception of the
channel of the wanted signal and its adjacent channels.

The symbol error rate in the decoder output shall be determined as described
in subclause 4.4.

Where blocking or spurious response occurs, the input level of the unwanted
signal shall be increased until the symbol error rate is 1072, this level shall be
recorded.

The measurement shall be repeated with the unwanted signal tuned to the
centre frequency of the lower adjacent channel.

10.4.3 Limits
The unwanted signal shall be at a level of at least 93 dBuV for blocking
requirement.

Where spurious response occurs, the unwanted signal level shall be at least
73 dBuV.

10.5 Intermodulation response

10.5.1 Definition

The intermodulation response is a measure of the capability of the receiver to
receive a wanted modulated signal without exceeding a given degradation due to
the presence of two or more unwanted signals with a specific frequency
relationship to the wanted signal frequency.

10.5.2 Method of measurement
The three input signals shall be connected to the receiver input terminal via a
combining network (see subclause 4.6).

The wanted signal represented by signal generator A shall be at the nominal
frequency of the receiver and shall be standard test signal no. 4, containing DSC

calls. The level of the wanted signal shall be +3 dBuV.
The unwanted signals shall be applied, both at the same level. The unwanted
signal from signal generator B shall be unmodulated and adjusted to a frequency

50 kHz above (or below) the nominal frequency of the receiver. The second
unwanted signal from signal generator C shall be modulated by 400 Hz with a
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deviation of + 3 kHz and adjusted to a frequency 100 kHz above (or below) the

nominal frequency of the receiver.

The symbol error rate in the decoder output shall be determined as described

in subclause 4.4.

The input level of the unwanted signals shall be increased together until the

symbol error rate is 102, this level shall be recorded.
10.5.3 Limits

The unwanted signals shall be at a level of at least 68 dBuV.

10.6 Dynamic range
10.6.1 Definition

The dynamic range of the equipment is the range from the minimum to the
maximum level, of a radio frequency input signal at which the symbol error rate in

the output of the decoder does not exceed a specified value.

10.6.2 Method of measurement

A test signal in accordance with standard test signal no. 4 containing

consecutive DSC calls, shall be applied to the receiver input. The level of the test
signal shall alternate between 100 dBuV and 0 dBuV.

The symbol error rate in the decoder output shall be determined as described

in subclause 4.4.
10.6.3 Limits
The symbol error rate in the decoded call sequence shall be 107 or less.

10.7 Conducted spurious emissions

10.7.1 Definition
See subclause 9.7.1.

10.7.2 Method of measurement
See subclause 9.7.2.

10.7.3 Limits
See subclause 9.7.3.
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10.8 Verification of correct decoding of various types of digital selective calls

See subclause 9.8.

11. MF/HF DSC decoder

11.1 Interface for scanning
If the MF/HF DSC decoder is intended to be used with an MF/HF receiver for
reception of digital selective calls with facilities for scanning six digital selective

calling channels, the decoder shall fulfil the following requirements:

- The decoder shall provide a suitable signal to stop the scanning process
automatically only on detection of a 100 baud dot pattern of more than 20 bits length;

- Means shall be provided at the MF/HF receiver to transmit information of
the frequency or channel on which scanning has stopped using NMEA 0183,
Version 2.0.0 [3] protocol. The frequency or channel shall be displayed or printed
in relation to the DSC call received;

- The decoder shall provide a suitable signal to restart the scanning process
after receipt of a DSC call or, during the reception of a DSC call which is not
addressed to the ship, as soon as it is recognised as not being addressed to the ship;

- The stop signal shall be logic “0” and the start signal shall be logic “1” with
levels complying with NMEA 0183, Version 2.0.0 [3];

- The stop and restart signals may be substituted by direct frequency setting of
the scanning receiver by the DSC equipment using NMEA 0183, Version 2.0.0 [3]

protocol.

11.2 Scanning efficiency
11.2.1 Definition

Scanning efficiency is the ability of the decoder to correctly identify calls
preceded by more than 20 bits of a 200 bit dot pattern ignoring all other signals and

noise and generate suitable signals to control an associated scanning receiver.

11.2.2 Method of measurement

Two standard test signals no.1 or no.2 containing a series of call sequences

shall be applied alternately to the receiver at random time intervals.
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One standard test signal shall be a single distress call. The other standard test
signal shall contain DSC calls with a 20 bit dot pattern.

The number of transmitted distress calls shall be 200 and the symbol error rate
shall be determined as described in subclause 4.4.

11.2.3 Limits

The total number of received distress calls shall be equal to or exceed 95% of

distress calls transmitted and the symbol error rate shall be < 1072,

11.3 Dynamic range
11.3.1 Definition

The dynamic range of the decoder is the range from the minimum to the
maximum audio frequency level at which a message shall be decoded without
eITors.

For a binary input the dynamic range is the differential input voltage
necessary to assume correctly the intended binary state.
11.3.2 Method of measurement

a) Analogue voltage

Standard test signal no.1 which shall be varied by +10 dB relative to 0.775 V
r.m.s shall be applied to the input terminal of the equipment.

If the equipment is provided with a preset control for adjustment to different
audio frequency input levels, this shall be set to correspond to the input level for
which the equipment is designed (see subclause 3.1.2).

The centre frequency of the test signal shall during the test periodically be

changed to a value +20 Hz relative to its nominal value.
b) Binary voltage
Standard test signal no.2 which shall be varied over the entire common-mode

voltage range of +7 V to -7 V with a differential input voltage of > 2.0 V shall be
applied to the input terminals of the equipment.

The symbol error rate in the decoder output shall be determined as described
in subclause 4.4.

The measurements shall be carried out under normal test conditions
(subclause 4.9) and under extreme test conditions (subclauses 4.10.1 and 4.10.3).
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11.3.3 Limits
Within the stated voltage range the DSC calls shall be decoded without errors.

11.4 Verification of correct decoding of various types of digital selective calls
See subclause 9.8.

12. VHF DSC decoder

12.1 Dynamic range

12.1.1 Definition
See subclause 11.3.1.

12.1.2 Method of measurement

12.1.2.1 Analogue voltage
See subclause 11.3.2 (a).

12.1.2.2 Binary voltage
See subclause 11.3.2 (b).

12.1.3 Limits
Within the stated voltage range the DSC calls shall be decoded without errors.

12.2 Verification of correct decoding of various types of digital selective calls
See subclause 9.8.
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ANNEX A

(normative)

TEST CALLS

A.1 Types of calls to be tested

120

Table A.l Test calls

Type of call Receive Transmit
EPIRB emission X -
Distress call, no information X X
Distress call, with position in each of the 4 quadrants - X
Distress call, with position in each of the 4 quadrants and X X (note 1)
different nature of distress
Distress acknowledgement X X
Distress relay call, to individual coast stations X X
Distress relay call, to geographic area in each of the 4 X -
Quadrants
Distress relay call, to all ships with position inserted X X
automatically and manually in each of the 4 quadrants
Distress relay acknowledgement X -
Urgency call, to individual ship stations - X
Urgency call, to a group of stations X (note 1) -
Urgency call, to all ships X -
Safety call, to individual ship stations X -
Safety call, to geographic area X (note 1) -
Safety call, to all ships - X
Ship's business call, to individual station X X
Routine call, to individual stations X X
Routine call, to group of stations - x (note 1)
Routine call, to geographic area - X (note 1)
Semi-automatic/automatic service call (note 2) X (note 3) X
Acknowledgement, able to comply X x (note 1)
Acknowledgement, unable to comply X X
Polling call X X
Ship's position or location updating call X X
Test call (note 4) X (note 5) X

Symbols:

X = Type of call to be tested.

-: Type of call not required to be tested

Note 1: Test required for Class A equipment only.
Note 2: Also ring-back and end-of-call to be tested.

Note 3: One of each call containing frequency, channel and position information shall

be tested.
Note 4: Applicable to MF/HF equipment only.
Note 5: Acknowledgements only.
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A.2 Telecommands applicable to DSC shipborne equipment

Test shall be performed using a selection of the following applicable,
underlined telecommands.

A.2.1 Class A, MF/HF equipment
- First telecommand symbol no: 103, 104, 105, 106, 109, 110, 111, 112, 113,
115, 116, 118, 119, 120, 121, 123, 124 and 126.

- Second telecommand symbol no: 100, 102, 104, 105, 106, 107, 108, 109,
110, 111,112,115, 116, 118, 119, 120, 121, 123, 124 and 126.

A.2.2 Class A, VHF equipment
- First telecommand symbol no:_100, 101, 103, 104, 105, 106, 110, 112, 116,
119, 121, 124 and 126.

- Second telecommand symbol no: 100, 102, 104, 105, 106, 107, 108, 109,
110, 111,112,115, 116, 118,119, 120, 121, 123, 124 and 126.

A.2.3 Class B, MF equipment
- First telecommand symbol no: 105, 109, 110, 111, 112, 118 and 126 and
receive only 104.

- Second telecommand symbol no: 109, 111 and 126 and receive only 100,
102, 103, 104, 105, 106, 107, 108 and 109.

A.2.4 Class B, VHF equipment
- First telecommand symbol no: 100, 101, 105, 110, 112 and 126 and receive
only 104.

- Second telecommand symbol no: 110, 111 and 126 and receive only 100,
102, 104, 105, 106, 107, 108 and 109.

A.2.5Class D
- First telecommand symbol no: 100, 126 and receive only 104, 110 and 112.

- Second telecommand symbol no: 126 and receive only 100, 102, 103, 104,
105, 106, 107, 108 and 109.

A.2.6 Class E
- First telecommand symbol no: 109, 111 and 126 and receive only 104, 110
and 112.

A.2.7 Class F

- First telecommand symbol no: 100 and receive only 110.
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- Second telecommand symbol no: 126.

A.2.8 Class G
- First telecommand symbol no: 109 and 111 and receive only 110.

- Second telecommand symbol no: 126.
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ANNEX B

(normative)

SPECIFICATIONS FOR ADJACENT CHANNEL POWER

The power measuring receiver consists of a mixer, an IF filter, an oscillator,
an amplifier, a variable attenuator, and an r.m.s value indicator. Instead of the
variable attenuator with the rms value indicator it is also possible to use an r.m.s
voltmeter calibrated in dB. The technical characteristics of the power measuring
receiver are given in subclauses B.1.1 to B.1.4.

B.1. IF filter

The IF filter shall be within the limits of the selectivity characteristics shown
in figure B.1.

‘dB

D4 90 D4
O
Distant
from carrier
D3 26 D3
&
D2 6 D2
D1 0 D1 kHz b

Figure B.1 The selectivity characteristics of the IF filter
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The selectivity characteristic shall keep the following frequency separations
from the nominal centre frequency of the adjacent channel as given in column 2 of
table B.1.

The attenuation points on the slope towards the carrier shall not exceed the
tolerances, as given in column 3 of table B.1.

The attenuation points on the slope, distant from carrier, shall not exceed the
tolerances, as given in column 4 of table B.1.

Table B.1 Selectivity characteristic of the "receiver”

Attenuation Frequency Tolerance Tolerance
points, seperation, towards C, distant
(dB) (kHz) (kHz) from C, (kHz)
D1(2) 5.00 +3.10 +3.50
D2 (6) 8.00 +0.10 +3.50
D3 (26) 9.25 -1.35 +3.50
D4 (90) 13.25 -5.35 +3.50 and -7.5

The minimum attenuation of the filter outside the 90 dB attenuation points
shall be equal to or greater than 90 dB.

B.2 Attenuation indicator

The attenuation indicator shall have a minimum range of 80 dB and a reading
accuracy of 1 dB. With a view to future regulations an attenuation of 90 dB or more
1s recommended.

B.3 R.m.s value indicator

The instrument shall accurately indicate non-sinusoidal signals in a ratio of up
to 10:1 between peak value and r.m.s value.

B.4 Oscillator and amplifier

The oscillator and the amplifier shall be designed in such a way that the
measurement of the adjacent channel power of a low-noise unmodulated
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