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LOI NOI PAU

Tiéu chuian TCN 68 - 202: 2001 “Pién thoai v6 tuyén MF va HF -
Yéu cau ky thuat” dude xay dung trén co sé chap thuan ap dung cac yéu cau
k¥ thuat cta tiéu chudn ETS 300 373 cta Vién Tiéu chudn Vién théng
chau Au (ETSI).

Tiéu chuan TCN 68 - 202: 2001 do Vién Khoa hoc K§ thuat Buu dién
bién soan. Nhém bién soan do ky su Nguyén Minh Thoan chu tri véi su tham
gia tich cuc ctua cac k§ su Duong Quang Thach, Phan Ngoc Quang, Nguyén
Anh Tuan, Nguyén Ngoc Tién, Nguyén Xuan Tru, Vii Hoang Hiéu, Pham Bao
Son, cac can bd nghién ciiu cia Phong Nghién ctiu ky thuat vo tuyén, Vién
Khoa hoc Ky thuat Buu dién va mot sd can bd ky thuat khac trong Nganh.

Tiéu chuan TCN 68 - 202: 2001 do Vu Khoa hoc Céng nghé - Hgp tac Qudc
t& dé nghi va dudc ban hanh kém theo Quyét dinh s6 1059/2001/QD-TCBD
ngay 21 thang 12 nam 2001 ctia Téng cuc trudng Toéng cuc Buu dién.

Tiéu chuin TCN 68 - 202: 2001 dugc ban hanh kém theo ban dich tiéng
Anh tuong duong khéng chinh thiic. Trong truong hop cé tranh chap vé cach
hiéu do bién dich, ban tiéng Viét duge ap dung.

VU KHOA HOC CONG NGHE - HOP TAC QUOC TE
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PIEN THOAI VO TUYEN MF VA HF
YEU CAU KY THUAT
(Puoc ban hanh kém theo Quyét dinh so" 1059/2001/QD-TCBD ngay 21/12/2001

cua Tong cuc truong Tong cuc Buu dién)

1. Pham vi

Tiéu chudn nay quy dinh nhitng yéu cau thi€t yéu vé mdy thu, phat vo tuyén
dung cho tau thuyén & bang séng trung (MF) hoac ca hai bang séng trung va séng
ngan duoc phan bo theo cdc quy dinh vé vo tuyén cua ITU [1] cho nghiép vu luu
dong hang hai (MMS).

Tiéu chudn nay 4p dung cho thiét bi:

- Diéu ché don bién (SSB) dé€ phat va thu thoai (J3F).

- Khod dich tan (FSK) hoac diéu ché SSB khoa séng mang phu dé thu va phat
tin hiéu goi chon s6 (DSC) phu hop v6i khuyén nghi ITU-R 493-5 [5].

Tiéu chudn nay ciing 4p dung cho thiét bi vo tuyén khong c¢6 bo ma va giai ma
DSC nhung c6 giao dién v6i ching.

Tiéu chudn nay lam co s& cho viéc ching nhan hop chuin Dién thoai vo tuyén
MF va HF thudc hé thong thong tin an toan va ctu nan hang hai toan cau
(GMDSS).

2. Pinh nghia, chir viét tat va ky hiéu
2.1 Dinh nghia
- Tan s6 an dinh: Trung tam bang tan 4n dinh cho tram.

- Tan s6 mang: Tan s6 ma may phat hay may thu duoc chinh téi.

2.2 Chu viét tat
DSC : Goi chon so
emf : Stc dién dong
FSK : Khoa dich tan
MMS : Nghiép vu luu dong hang hai
NBDP: Dién bio in truc ti€p bang hep
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RMS : Can trung binh binh phuong

SNR : Ti s6 tin hiéu trén tap am

SSB : Don bién

USB : Bién trén

2.3 Ky hiéu

F1B - Diéu tin, don kénh chia thong tin s6 khong ding diéu ché€ s6ng mang
phu, dién bdo dé thu tv dong.

H3E - SSB, ca séng mang, don kénh chira thong tin tuong tu, dién thoai.

J2B - SSB, triét séng mang, don kénh chita thong tin s6 vdi di€u ché séng
mang phu, dién bao thu tu dong.

J3E - SSB, triét song mang, don kénh chita thong tin tuong tu, dién thoai.

3. Yéu cau chung
3.1 Cdu tric

- Thiét k€& dién, co cua thiét bi phai phit hop véi hoat dong trén tau thuyén.

- D€ bao vé hong héc gay ra do dién dp tinh & dau vao may thu, phai c6 mot
dudng dan dién mot chiéu tir dau anten xudng gid mdy vdi tré khang khong 16n hon
100 kQ.

- Giao dién am tan c6 diu vao va ra sau:

* May phat:
- Thoai SSB: diau vao tiéng khong can noi diat 600 Q, dau vao
microphone.
- DSC c6 giao dién tuong tu: dau vao ti€éng khong can noi dat 600 Q.
- DSC c6 giao dién so: dau vao NMEA 0183 loai 2.00 [6]
* May thu:
- Thoai SSB: dau ra tiéng khong can noi dat 600 Q, dau ra tai nghe, dau
ra loa.
- DSC c6 giao dién tuong tu: dau ra ti€éng khong can noi dat 600 Q.
- DSC c6 giao dién s6: dau ra NMEA 0183 loai 2,00
* Piéu khién:
- Giao dién diéu khién phai phit hop v6i NMEA 0183 loai 2.00 [6].
Cac giao dién khdc c6 thé dugc cung cdp, nhung khong dugc 1am giam chi

tiéu cta thiét bi.

8
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- M4y phét dugc noi véi thiét bi phoi hop anten thich hop c6 thé duge kich
hoat tu dong hodc bing bang diéu khién.
3.2 Piéu khién va chi thi
- V6i may phét, dé chuyén tir loai phdt xa nay sang loai phét xa khdc chi can
thuc hién mot thao tdc diéu khién.
- Thiét bi c6 thé chuyén tir tAn s6 nay sang tan s6 khdc trong thoi gian khong
qua: 15 giay.
- Loa ngoai cla thiét bi duoc tat khi sir dung tai nghe hodc 6ng dién thoai. Loa
ngoai tu dong tit khi hoat dong & ché€ do song cong.
- Chi thi tan s6 va loai phat xa:
+ Tan s6 dién thoai vo tuyén (J3E va H3E) Ia tan s6 s6ng mang ma dugc
ghi 6 trén thiét bi.
+ Tan s6 DSC (F1B va J2B) 1a tan s6 an dinh phai dugc ghi ro trén thiét bi.

- Thiét bi khong ph4t khi dang thao tic chuyén kénh. Thao tic chuyén kénh
phat/thu khong dugc tao ra phat xa khong mong muon.

- Moi diéu chinh va diéu khién dé chuyén mach mdy phét va may thu trén céc
kénh an toan va ctu nan phai duoc ghi ro rang va dé dang thao tac.

- O ché& do hoat dong don cong 1 hodc 2 tan s6, viec chuyén tir thu sang phat
va nguoc lai phai duoc két hop trong mot nit diéu khién.

- Thiét bi phai duoc thiet k& dé viec diéu khién sai khong dugc 1am hong thiét
bi hodc t6n thuong ngudi sir dung.

- Néu c6 nhiéu bang diéu khién thi cac bang nay phai c6 mic uu tién diéu
khién khac nhau va dugc ghi 6.

- M4y thu thoai phai duoc trang bi nit diéu khién hé s6 khuéch dai am tin
biang tay va mach AGC cta trung tin va/hodc cao tdn cé kha niang lam viéc véi loai
phat xa dugc qui dinh trong muc (3.5) va dai tan s6 duoc qui dinh trong muc (3.6).

- Chi thi dau ra: may phat c6 mot bo chi thi cong suét ra va/hoac dong ra
cua anten.

3.3 Nhan

- Moi niit diéu khién, dung cu, bo chi thi, dau cudi va nguén cung cap phai
dugc ghi nhan r0 rang.

- C4c tan s6 ctu nan trong bang 1 ¢6 thé dp dung cho thiét bi, phai duoc ghi rd
rang trén mat truGc may hoac trén nhan chi dan cip kem theo thiét bi.
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Bdng 1: Tdn so citu nan

DSC (kHz) Thoai (kHz) Telex (kHz)
2.187,5 2.182 2.147.,5
4.207,5 4.125 4.177,5

6.312 6.215 6.268
8.414,5 8.291 8.376,5
12.577 12.290 12.520

16.804,5 16.420 16.695

Ghi chii: Cdc tan sé Telex va DSC la tan s6 dn dinh con tan so thoai la tan s6
song mang.

3.4 Cdnh bdo an toan

- Bao vé thiét bi doi véi thay doi dién dp tic thoi, dao cuc ngudn nuodi va anh
hudng cua hién tugng qua ap.

- Noi dét cac phan kim loai cua may nhung khong dugc lam chip nguodn
cap dién.

- Phan c6 dién 4p 16n hon 50 V phai ¢6 vo bao vé tranh truong hop ngiu nhién
cham phai va tu dong ngat nguoén khi thdo vo bao vé.

- Thong tin trong thi€t bi nhé c6 kha nang 1ap trinh cua nguoi st dung phai
dugc bao vé trong thoi gian ngit ngudn nuoi t6i thi€u 1a 10 gio.

3.5 Cac loai phat xa
Thiét bi thu va/hoac phat tin hiéu dung cac loai buc xa sau:

J3E - Thoai SSB, v6i nén séng mang thap hon cong suit duong bao
dinh it nhat: 40dB

H3E - Thoai SSB trén séng mang toan phan, & tan s6 2182 kHz véi
muc cong sudt song mang thap hon cong suat duong bao dinh
4,5 dB - 6 dB.

FIB - FSK phut hgp cho DSC vé6i dich tan + 85 Hz. Loai di€u ché
khic J2B c6 thé duoc dung véi séng mang phu 1700 Hz.
Trong trudong hop nay thiét bi duge di€u chinh téi tin s6 mang
thap hon tan s6 an dinh 1700 Hz.

May thu ciing ¢6 thé thu duoc cdc loai phat xa khac.
3.6 Bdng tin

Thiét bi hoat dong chi & bang MF hoac ca MF/HF:

- Bang MF: 1605 kHz dén 4000 kHz

- Bang HF: 4 MHz dén 27,5 MHz

10
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3.7 Thoi gian sdy

- Thiét bi, loai khong c6 bo nung, thoi gian sdy la: 1 phit

- Néu thiét bi c6 b phan nung, thi thoi gian nay la: 30 phit

- Mach dién nung duoc cip nguodn riéng va khong bi ngat khi cat nguén cung
cap cho thiét bi.
3.8 Chidan

Thiét bi phai dugc cung cap diy du chi dan bao tri va khai thac.

4. Diéu kién do kiém
4.1 Yéu cdu chung
Tat ca céc phép do duoc thuc hién & diéu kién do kiém binh thudng va khi c6
yéu cau duoc thuc hién & diéu kién t6i han.
Khi chudn bi méau bao céo do kiém cho thiét bi, diém do dién 4p DC phai duoc
chi 0 (xem 4.2).
4.2 Nguon do kiém
Nguon do kiém c6 kha ning tao dién dp do kiém binh thudng va t6i han (4.3.2
va 4.4.2). bién ap do tai dau vao cua thiét bi.
Trong thoi gian do kiém phai giit cho dién dp do kiém ndm trong khoang
+ 3% dién ap lic bat dau do kiém.
4.3 Diéu kién do kiém binh thuong
4.3.1 Nhiét do va do dm
- Nhiét do: + 15°C + +35°C
- Do 4m twong doi: 20% + 75%
4.3.2 Nguon do kiém
4.3.2.1 Dién luéi
- bién ap ludi tng véi dién a4p ma thiét bi duogc thiét ké
- Tan s6 dién lu6i: 50 Hz = 1 Hz
4.3.2.2 Nguén ac qui (thit cap)
Khi thiét bi duoc thiét k& dé lam viéc véi dc qui, dién dp do thir thong thudng
phai 1a dién dp danh dinh cta ac qui (12V, 14V...)
4.3.2.3 Cac ngudn khac
Khi 1am viéc v6i cac nguén khéc, dién dp do kiém binh thudng phai giong nhu
dién ap do nha ché tao dua ra.

11
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4.4 Diéu kién do kiém t6i han
4.4.1 Nhiét do do kiém t6i han
- Dai v6i thiét bi dat dudi boong tau: - 15°C + +55°C
- Dai v6i thiét bi dat trén boong tau: - 25°C + +55°C
4.4.2 Nguon do kiém
4.4.2.1 bién luéi
- Dién 4p danh dinh lué6i + 10%
- Tan s6 dién lu6i: 50 Hz = 1 Hz
4.4.2.2 Nguén ac qui

Dién 4p do kiém t6i han bang 0,9 va 1,3 gid tri dién 4p danh dinh cta ic qui
(12 V,24 V...

4.4.2.3 Cac nguodn khac
Dién 4p do kiém t6i han dugc cho boi nha san xuat thiét bi.
4.5 Anten gid
4.5.1 Doi voi mdy phdt
- Bang tan 1605 kHz - 4000 kHz:
Anten gia gobm dién trg 10 Q noi ti€p véi tu 250 pF.
- Bang tan 4 MHz - 27,5 MHz:
Anten gia 1a moét dién tré 50 Q.
4.5.2 Doi voi mdy thu
Anten gia 1a mot dién tré 50 Q, trir truong hgp néu nha san xuat yéu cau dung
anten tao bodi dién trd 10 Q noi tiép véi tu 250 pF cho bang tan 1605 - 4000 kHz.
4.6 Tin hiéu do kiém chudn
4.6.1 Tin hiéu do kiém cdp téi ddu vao mdy thu
4.6.1.1 Nguon
Nguon tin hiéu do kiém dau qua mot mang c6 tré khdng vé phia dau vao may
thu bang trd khdng cua anten gia (4.5.2).
Diéu kién trén phai duoc dam bao ca khi c6 nhiéu tin hiéu do kiém duoc dung.
4.6.1.2 Miic

Miic cua tin hiéu do kiém duoc tinh biang emf, do tai ddu vao cua mdy thu.
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4.6.2 Tin hiéu do kiém binh thuong

Néu khong ¢6 chi dinh nao khéc, tin hiéu do kiém dung cho may thu nhu sau:
4.6.2.1 Loai phat xa J3E

Tin hiéu khong diéu ché€ c6 tin s6 cao hon tdn s mang ctia mdy thu 1000 Hz
(£ 0,1 Hz).
4.6.2.2 Loai phat xa H3E (chi c6 tan s6 2182 kHz)

Tin hiéu song bién, tan s6 diéu ch€ 1000 Hz, do sau diéu ché 30%.
4.6.2.3 Loai phat xa F1B

DSC véi giao dién tuong tu - tin hiéu khong diéu ché, tan s6 an dinh.

DSC véi giao dién s0 - tin hiéu tin sd 4n dinh, diéu ché phi hop.

Tin hiéu dich tan +/-85 Hz dich & 100 Bd v6i mau bit gia ngau nhién.
4.6.3 Chon tdn s6 do kiém

Néu khong ¢6 chi dinh khac, phép do duoc thuc hién & tan s6 ctru nan va mot
tan sO khac trong bang tan hoat dong cta thiét bi.

Cac phép do dung loai phat xa H3E chi thuc hién & tan s6 2182 kHz.

4.7 Sai 56 do kiém
Sai s6 do tuyét doi lom nhdt
Thdéng sé Gia tri sai sé do cuyc dai
Tan s6 RF +1x10°
Cong suat RF +1,5dB
Phat xa tap dan clia may phat +4 dB
Coéng suét ra am tan +0,5dB
Do nhay thu +3dB
Phat xa tap dan clia may thu +3dB
Do hai tin hiéu +4dB
Do ba tin hiéu +3dB

5. Thir moi truong
5.1 Gidi thiéu

Thiét bi phai c6 kha niang lam viéc ¢ tat ca cdc diéu kién khac nhau cta bién,
rung, do 4m va su thay déi nhiét do clia thu, noi thiét bi dugc 1ap dat.

Ghi chii: Phan loai diéu kién moi trudng cé thé tim thay & ETS 300 019.
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5.2 Thu tuc

Thir moi trudng dugc thuc hién trude tat ca cdc do kiém khéac. Néu khong c6
chi dinh khac, thiét bi dugc néi t6i ngudn dién trong sudt thoi gian do ki€ém. Tat ca
céc phép do kiém nay déu dung dién ap do ki€ém binh thuong.

Trong thoi gian thir moi trudng, cong suat ra clia may phat c6 thé giam di 6 dB,
nhung van phai 16n hon 60 W.

5.3 Kiém tra chdt luong

O day tir “kiém tra chat luong” duoc sir dung dé chi cdc phép do va nhiing gidi
han yéu cau sau:

* DI voi mdy phit:

- Sai s0 tan sO

May phat noi véi anten gia (4.5), chinh & tan s6 2182 kHz va lam viéc & ché
do H3E. Tan s6 may phat la: 2182 kHz + 10 Hz.

- Cong suat ra

M4y phat noi v6i anten gia (4.5), chinh & tan s6 2182 kHz va lam viéc & ché do
H3E. Khi khong c6 diéu ch€, cong suét séng mang nam trong khoang: 15 W <100 W .

* DI voi mdy thu

- b6 nhay kha dung cuc dai

May thu hoat dong v6i AGC va chinh & tan s6 2182 kHz lam viéc & ché€ do
H3E va sir dung tin hiéu do kiém nhu qui dinh ¢ muc (4.6.2.2). Diéu chinh miic tin
hiéu vao dén khi ty s6 SINAD tai diu ra ciia may thu dat 20 dB va cong suit ra dat
miic tiéu chuén (7.11). Miic tin hiéu vao phai nho hon: + 36 dBuV.

5.4 Thu rung
5.4.1 Phuong phap do

Thiét bi ciing v6i bo giam séc duoc bat chit vao ban rung. Rung hinh sin theo

phuong thing ding & nhiing tin so giita:
- 5Hzva 12,5 Hz v6i bién do: £ 1,6 mm + 10%;
- 12,5 Hz va 25 Hz vé6i bién do: £ 0,38 mm + 10%;
- 25 Hz va 50 Hz vé6i bién do: £ 0,10 mm + 10%;

Trong khi thir rung, phai ti€én hanh tim cong hudng. Néu c¢6 cong hudng cua
bat ky phan nao cua bat ky bo phan nao, thiét bi phai chiu thir d6 bén rung & moi
tan s6 cOng hudng trong thoi gian it nhat 1a 2 gio v6i mic rung nhu trén.

Trong thoi gian thir do rung cac phép do kiém (6.4 va 7.3) dugc thuc hién.
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5.4.2 Yéu cdu

Céc yéu cau ¢ diéu kién t6i han (5.3) phai duoc thoa man. Khong ¢6 bién dang
nao cua thiét bi dugc thay bang mat thuong.
5.5 Thu nhiét do
5.5.1 Yéu cau chung

Toc do tang, giam nhiét do phong chita thi€t bi 16n nhat 1a: 1°C/phuit.
5.5.2 Nung kho
5.5.2.1 Thiét bi lap dat bén trong

5.5.2.1.1 Phuong phép do

Thiét bi dat trong buéng do va sau d6 tang nhiét do dén + 55°C (+ 3°C) trong
thoi gian 10 gio.

Sau khoang thoi gian trén, bat céc thiét bi diéu khién khi hau ctia thiét bi néu cé.

Sau 30 phit cho thiét bi hoat dong lién tuc trong thoi gian 2 gio: trong khoang
thoi gian nay thuc hién kiém tra chat lugng cua thiét bi.

Két thic kiém tra chét luong, thiét bi duge dat/duy tri tai nhiét do va do am
chudn ctia phong trong thoi gian it nhat 1a 3 gid trudc phép do tiép theo.

5.5.2.1.2 Yéu cau

Thoa man céc di€u kién yéu cau 6 muc 5.3 & diéu kién tGi han.
5.5.2.2 Thiét bi lap dat bén ngoai

5.5.2.2.1 Phuong phép do

Thiét bi dat trong budng do, sau dé tang nhiét do va giit & +70°C (+ 3°C) it
nhat 1a 10 gio.

Sau thoi gian trén, bat thiét bi diéu khién khi hau cta thiét bi néu c6 va lam
lanh budng do xuong dén + 55°C (+ 3°C). Viéc lam lanh thuc hién trong 30 phuit.

Sau dé6 thiét bi dugc khdi dong va cho lam viéc lién tuc trong hai gio, dong
thoi ti€n hanh kiém tra chat luong.

Két thic kiém tra chét luong, thiét bi duge dat/duy tri tai nhiét do va do am
chudn ctia phong trong thoi gian it nhat 1a 3 gid trudc phép do tiép theo.

5.5.2.2.2 Yéu cau

Thoa man cédc yéu cAu & muc 5.3 & diéu kién t6i han.
5.5.3 Nung dm
5.5.3.1 Phuong phéap do

Thiét bi dit trong budng do va sau do tang nhiét do dén + 40°C (£ 3°C), trong
thoi gian nay, tao ra do 4m tuong d6i 12 93% (+ 2%) va duy tri diéu kién trong thoi
gian it nhat 1a 10 gio.
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Sau d6 bat thi€t bi diéu khién khi hau va cho mdy hoat dong lién tuc trong 2
gid dong thoi ti€n hanh kiém tra chat luong.

Két thic kiém tra chét luong, thiét bi duge dat/duy tri tai nhiét do va do am
chudn ctia phong trong thoi gian it nhat 1a 3 gid trudc phép do tiép theo.
5.5.3.2 Yéu cau

Thoa man cédc yéu cAu é muc 5.3 & diéu kién t6i han.
5.5.4 Chu trinh nhiét thdp
5.5.4.1 Thiét bi lap dat bén trong

5.5.4.1.1 Phuong phép do

Thiét bi dat trong budéng do va giam nhiét do t6i -15°C (£ 3°C) va giit trong
thoi gian 10 gio.

Bat thiét bi diéu khién khi hau va cho may hoat dong lién tuc trong khoang
thoi gian 16n nhat 1a 30 phit, dong thoi tién hanh kiém tra chét lugng.

Két thic kiém tra chét luong, thiét bi duge dat/duy tri tai nhiét do va do am
chudn ctia phong trong thoi gian it nhat 1a 3 gid trudc phép do tiép theo.

5.5.4.1.2 Yéu cau

Thoa man cédc yéu cAu é muc 5.3 & diéu kién t6i han.
5.5.4.2 Thiét bi lap dat bén ngoai

5.5.4.2.1 Phuong phép do

Thiét bi dit trong budng do va giam nhiét do t6i -30°C (+ 3°C) va duy tri trong
khoang thoi gian it nhat 1a 10 gio.

Bat thiét bi diéu hoa khi hau va ham néng budng do lén dén nhiét do -20°C
(£ 3°C). Viéc ham néng thuc hién trong vong 30 phuit.

Duy tri ¢ nhiét do -20°C (+ 3°C) trong khoang thoi gian 1 gio 30 phiit va lién
tuc kiém tra chat lugng trong 30 phiit cud6i.

Két thic kiém tra chét luong, thiét bi duge dat/duy tri tai nhiét do va do am
chuén ctia phong trong thoi gian it nhat 1a 3 gio truée phép do ti€p theo.

5.5.4.2.2 Yéu cau

Thoa man cédc yéu cAu é muc 5.3 & diéu kién t6i han.
5.6 Thu an mon
5.6.1 Yéu cdu chung

Phép thlr nay khong phai thuc hién néu cé du ching ci dam bao rang cac yéu
cau tuong ung ctia muc nay dugc thoa man.
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5.6.2 Phuong phap do
Thiét bi dit trong budng do c6 may phun swong mi. Dung dich mudi dung dé
phun gom:
- Natri Clorua: 26,50g £ 10%
- Magié Clorua: 2,50g £ 10%
- Magié Sunphét: 3,50g + 10%
- Canxi Clorua: 1,10g £ 10%
- Kali Clorua: 0,73g £ 10%
- Natri Cacbonat: 0,20g = 10%
- Natri Bromua 0,282 = 10%

- Cong vé6i nudc cat thanh 1 lit dung dich

Nong do dung dich mudi c6é ty trong: 5% ( £ 1%).
Gi4 tri PH cta dung dich tir 6,5 + 7,2 & nhiét do 20°C ( + 2°C).
Phun dung dich muéi lién tuc trong khoang 1 gid 1én toan bo bé mat thiét bi.
Phun thuc hién 4 1an va luu gitt trong 7 ngay & nhiét do 40°C (+ 2°C) véi do
am tuong doi 90% - 95%.
Sau d6 thiét bi dugc ti€n hanh kiém tra chat lugng.
5.6.3 Yéu cdu
Cac bo phan kim loai khong bi an mon, cac bd phan khac khong bi hu hong,
khong c6 biéu hién lot hoi nuéc vao thiét bi.
Thoa man cdc yéu cau 6 muc 5.3 ¢ di€u kién thuong.
5.7 Thu mua
5.7.1 Yéu cdu chung
Phép thir mua chi thuc hién vdi céc thiét bi lap dat trén boong tau.
5.7.2 Phuong phap do
Thiét bi dat trong buong do thich hop.

Thir mua duoc thuc hién nhd mdy phun nudc véi cdc diéu kién sau:
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- Duong kinh trong c4c voi phun: 12,5 mm

- Toc do dong: 100 1 /phit (£5%)
- Ap suat nudc G voi: 100 kPa (1bar)

- Thoi gian thur: 30 phut

- Khoéng céch tir voi dén bé mat thiét bi: 3m

Sau khi thir mua, thiét bi dugc kiém tra chat luong.
5.7.3 Yéu cau

Thoa man cédc yéu ciu & diéu kién thuong (muc 5.3).

6. May phat
6.1 Yéu cau chung
6.1.1 Giam cong sudt phdt

- Thiét bi c6 kha nang tu dong dat cong sudt ra tuy thudc vao bang tan va ché
do lam viéc duoc nha san xuat dua ra.

- Néu mdy phat c6 kha nang phat cong suét 16n hon 400 W phai c¢6 bién phap
dé tu dong han ché cong suét ra & miic 400 W hay nho hon, khi 1am viéc & bang MF.

- Néu cong suét ra hiéu dung ctia may phat 16n hon 150 W, phai c6 bién phap
dé giam cong sudt ra t6i 60 W hay nho hon, ngoai trlr cdc tdn s6 cttu nan cong suat
ra it nhat 1a 60 W.
6.1.2 Loai phat xa

- May phat chi ¢6 tin hiéu USB, hoac USB va FSK tuong tng muc 3.5.
6.1.3 Loai biic xa 0 tan s6 citu nan 2182 kHz

- Loai phat xa H3E tu dong duoc chon truée.

- Ti€p theo c6 thé chuyén sang loai phat xa J3E.
6.1.4 Bo tao tin hiéu cdanh bdo dién thoai vo tuyén

- May phat v6i bd tao tin hiéu canh bao dién thoai vo tuyén thoa man
yéu cau 6.15 dugc cung cap phuong tién giam sat viéc phat tin hiéu canh bao.

- Cung cép phuong tién dé khi ki€ém tra bo tao tin hiéu canh béo, khong phat
tin hiéu di.

- Phai phat tin hiéu canh bao trén bat ky tan s6 nao duoc cung cap.
6.1.5 S6'tdn s6 hoat dong t61 thiéu

- May phét hoat dong & 1605 dén 4000 kHz: ¢6 thé hoat dong thoai & tan so
2182 kHz va DSC & tan s6 2187,5 kHz va it nhét bay tan s6 khac trong bang nay.
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- Mdy phat hoat dong trong khoang 1605 dén 27500 kHz: ¢6 thé hoat dong trén
moi tdn so trong céc bang tin duoc phan bé trong thé 1é vo tuyén cho MSS [1].

6.2 Sai so tan so
6.2.1 Dinh nghia

Sai sO tan s6 mdy phat la:

a) Doi véi dién thoai don bién SSB:

- Chénh léch giita tan s6 do dugc va tan s6 danh dinh ciia mot kénh thoai cu
thé, nho hon: 1000 Hz.

b) V61 DSC ¢6 giao dién tuong tu (analog):

- Chénh léch gitta tan s6 an dinh va tan s6 do dugc.

c¢) Vé6i DSC c6 giao dién so (digital):

- Chénh léch gitta tan so trang thai -Y do dugc va tan s6 4n dinh danh dinh -85
Hz va su chénh léch giita tan so trang thai -B do dugc va tin s 4n dinh danh dinh
+85 Hz.
6.2.2 Phuong phdp do

May phat ndi v6i anten gia (4.5).

Phép do thuc hién & di€u kién binh thuong (4.3) va diéu kién tGi han (4.4.1
va 4.4.2).

a) Thoai SSB

- M4y phat dugc diéu ch€ véi tin hieu 1000 Hz + 0,1 Hz. TAn s6 mdy phat
bang tan s6 do duoc trir di 1000 Hz.

b) DSC vé6i giao dién tuong tu

- M4y phat dugc diéu ché véi tin hiéu 1700 Hz + 0,1 Hz.

c) DSC véi giao dién so

- Pau vao s6 trude tién duoc ndi véi s6 “0” va sau d6 n6i véi s6 “17.
6.2.3 Yéu cdu

Do6i véi moi truong hop, sai s6 tan so la: + 10 Hz.
6.3 Hai xuyén diéu ché va cong sudt ra
6.3.1 Dinh nghia

Cong sudt ra la gia tri cong suat duong bao dinh cua may phat cap cho anten
gia & ch€ do SSB hoac gia tri cong suat trung binh & ché do DSC.
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Phép do san phdm xuyén diéu ché hién thi dic trung tuyén tinh ctia cdc mdy
phét diéu bién va dugc chi r6 trong Khuyén nghi 326-6 cia ITU-R (phu luc A).
6.3.2 Phuong phdp do

May phat noi vé6i anten gia (4.5.1)

a) Thoai SSB

- M4y phat duoc di€u ché véi tin hiéu hai tone 1100 Hz va 1700 Hz cuing dua
t6i dau vao microphone.

Miic céc tone di€u chinh sao cho tao cong sudt ra nhu nhau. Mc tin hiéu vao
ti€p tuc ting cho dén khi cong sudt ra mdy phat dat gid tri biéu kién + 1,5 dB. Sau
d6 muc cta tin hiéu vao tang thém 10 dB.

- Do cong suat dudong bao dinh va san phadm xuyén diéu ché.

- Miic tin hiéu vao giam di 20 dB va lap lai phép do.

- Phép do duoc lap lai v6i dau vao duong day am tan 600 Q.

b) DSC vé6i giao dién tuong tu

- Mdy phat dugc diéu ch€ boi mau ddu chdm lién tuc & tai 600 Q vé6i muc lic
dau 1a 0 dBm va sau dé 1a +10 dBm. Do cong suét trung binh, do 1éch cong suat
gifta tAn so trang thdi Y va trang thai B. Ghi pho tan ddu ra.

c) DSC véi giao dién so

- Mdy phat dugc diéu ch€ boi mau ddu chdm lién tuc & tai 600 Q vé6i muc lic
dau 1a 0 dBm va sau d6 1a +10 dBm. Po cong suét trung binh va do 1éch cong suat
gifta tAn so trang thdi Y va trang thai B. Ghi pho tan ddu ra.

Phép do duoc thuc hién & di€u kién binh thuong (4.3) va diéu kién t6i han
(4.4.1 va4.4.2).

6.3.3 Yéu cdu
6.3.3.1 Cong suat ra trong giai 1605 - 4000 kHz d6i véi tat ca cac loai diéu ché

Cong suat duong bao dinh cuc dai hay cong suit trung binh cuc dai, tuy
truong hop (6.3.1) 1a: gia tri nha san xuat cong boé (16n hon 60W va nho hon hoac
bang 400W) + 1,5 dB.
6.3.3.2 Cong sudt ra trong giai 4 - 27,5 MHz d6i vdi tat ca cdc loai di€u ché

Cong suit duong bao dinh cuc dai hay cong suit trung binh cuc dai, tuy
truong hop (6.3.1) 1a: gia tri nha san xuat cong bé (I6n hon 60 W va nho hon
1500 W) £+ 1,5 dB.
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6.3.3.3 Hai xuyén diéu ché& ddi véi thoai SSB

O diéu kién do kiém binh thudng, so vé6i tone cao nhit trong 2 tone, hai xuyén
diéu ché khong nho hon: 25 dB.

6.3.3.4 Chénh léch cong sudt gitta tan so trang thai -B va tan s6 -Y khong qua: 2dB
6.3.3.5 Phé ddu ra

Pho ddu ra trén DSC khi phdt miu d4u chdm phai ndm trong mit na dugc xac
dinh trong hinh 1.

OdBf 0dB

-10dB L -9dB
-20dB 1
—-25dB

-30dB L

-40dB L

-43B4- —— -43dB

-50dB -

-60dB L~

P Hz

f,-552'f,-276 f,- 138 f, f,+ 138 f, + 276 f, + 552

f,: tan s8 trung tam
Hinh 1: Giéi han phd ddu ra

6.4 Diéu ché tan so khong mong muon
6.4.1 Dinh nghia

La su léch tan s6 dau ra may phat khi n6 bi rung trong mot khoang tan so va
bién do x4c dinh.
6.4.2 Phuong phdp do

Mady phét cung bo giam séc (néu cd) bat vao ban rung va dugc ndi véi anten
gia (4.5.1).
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Mady phat duoc sdy theo (3.7) va lam viéc & ch€ do J3E va dugc diéu ché boi
tone am tan 1000 Hz d6i véi thoai SSB va 1700 Hz doi véi DSC.

Miic tin hiéu vao diéu chinh sao cho cong suat ra thap hon cong suat do dugc
6 (6.3)1a 3 dB.

Ban dugc rung nhu trinh bay & (5.4) su 1éch tin s6 duoc do bang bo giai diéu
ché€ FM chuén phit hop hay biang may do do léch tin so.

Phép do duoc thuc hién & tan s6 2182 kHz néu may phat duoc thiét ké chi lam
viéc trong dai 1605 - 4000 kHz hay & tan s6 trong bang 8 MHz néu thiét bi dugc
thié€t k€ 1am viéc & tit ca cac bang tan danh cho hang hai 1605 - 27500 kHz.

6.4.3 Yéu cdu

Do 1éch tan s6 cuc dai khong vuot qua: + 5 Hz
6.5 Do nhay ctia microphone
6.5.1 Dinh nghia

Kha niang mdy phat sinh ra cong suét ra day du va diéu ch€ hoan toan khi mot
tin hiéu am thanh tuong tng v6i muc ti€éng binh thuong dat vao microphone.

6.5.2 Phuong phdp do

Tone am thanh 1000 Hz va muc 94 dBA dua vao microphone
6.5.3 Yéu cdu

Mic cong suit ra nam trong khoang: -3 dén -9 dB so véGi cong suét ra cuc dai
do duoc & (6.3).

6.6 D6 nhay dau vao duong 600 Q doi vdi thoai SSB
6.6.1 Dinh nghia

Kha nang mdy phat sinh cong suat ra day du va di€u ché hoan toan khi mdc
tin hiéu Am thanh binh thuong dat vao dau vao duong 600 Q.

6.6.2 Phuong phdp do

Tin hiéu tone am tan 1000 Hz va mic -16 dBm dat t6i dau vao duong 600 Q.
6.6.3 Yéu cdu

Mic cong suit ra nam trong khoang: -3 dén -9 dB so vé6i cong suét ra cuc dai
do duoc & muc (6.3).

6.7 Piéu khién miic tw dong va/hodc bé han ché doi véi thoai SSB

May phét dugc trang bi v6i bo diéu khién mitc tv dong hay bo han ché miic

diéu ché, hoic ca hai phit hop cho thoai SSB.
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6.7.1 Phuong phdp do
Mady phat ndi t6i anten gia (4.5.1) va duoc diéu ché trong khoang 0 dB va -1dB
so v6i cong suat ra cuc dai do dugc theo (6.3).

Khi tin hiéu do ki€m (gém 4 tone am tan: 700 Hz, 1100 Hz, 1700 Hz va
2500 Hz v6i mic nhu nhau) dua t6i dau vao diéu ché.

Miic cua tin hiéu do kiém duoc thay déi, do dién dp dinh cta tin hiéu vao va
gia tri cong suat duong bao dinh tuong tng.

V& d6 thi tin hiéu dau vao theo cong suat dudong bao dinh.

Ghi mifc tin hiéu vao tuong tng -10 dB so v6i cong sudt ra biéu kién. Phép do
dugce 1ap lai dung dau vao duong am tan 600 Q.
6.7.2 Yéu cdu

D6 thi phai nam trong giGi han chi ra trong hinh 2.

i H 0
& *-15

'—#— Gidi han duéi
—@i— Gi6i han trén

40 -30 -20 -10 0 10
Mirc dau vao diéu ché 4 tone (dB)

Hinh 2: Gioi han
6.8 Ddp wing am tin cua thoai SSB
6.8.1 Dinh nghia
La su bién d6i cong suat ra nhu mot ham s6 cua tdn s6 am tan diéu ché
6.8.2 Phuong phdp do

May phat duoc noi véi anten gia (4.5.1) va duoc diéu ché boi tin hiéu do kiém
am tan hinh sin. Sau d6 tin s6 cia tin hiéu do ki€ém thay déi gitta 100 Hz va 10 kHz.
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Do cong suat ra may phat bing phuong phap chon loc (phan tich pho).
Miic tin hiéu do kiém diéu chinh sao cho cong sudt ra tai dinh cta dic tinh
dap ung thidp hon cong suét ra bi€u kién 10 dB.

Phép do duoc lap lai dung dau vao duong am tan 600 Q.
6.8.3 Yéu cdu
Dic tinh ddp Gng am tin phai nam gitta cdc dudng gi6i han trong hinh 3.

0dB

-10

-20

-30

SV

-600-300 f, +350 +1000 +2 000 +2700+ 3100+ 3400 f(H,)

Dap (ng tan s6 audio
Hinh 3 - Gioi han ddp ving dm tan ciia thoai SSB

6.9 Cong sudt phdt xa ngoai bang cua thoai SSB
6.9.1 Dinh nghia

La phat xa & tAn sO ngoai bang thong can thiét do qué trinh di€u ché, khong
tinh phat xa tap.
6.9.2 Phuong phdp do

May phat n6i v6i anten gia (4.5.1).

Duing tin hiéu diéu ché d€ mdy phat tao ra cong suat ra cuc dai (6.3).

Tin hiéu di€u ch& gom hai tone am tan véi do gidn cach tan so gitta chiing sao
cho céc thanh phan xuyén di€u ché sinh ra & tin s6 céch tdn s6 séng mang +1400
Hz it nhat 1a 1500 Hz.

Phép do dugc thuc hién dung dau vao microphone va dau vao duong am tan
600 Q.
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6.9.3 Yéu cdu
Cong sudt phat xa ngoai bang dua dén anten gia phai tuan theo cac giGi han
cho trong bang 2.

Bdng 2: Gioi han phdt xa ngoai bdng

Chénh léch A(kHz) giira tin s& phat xa ngoai Suy hao t8i thiéu dudi cong suat
bang va tan sd trén séng mang 1400 Hz duéng bao dinh cuc dai
1,56<A<45 31dB
45<A<L75 38 dB
75<A<12 43 dB khong vuat qua cong suat 50 mw

6.10 Cong sudt phat xa tap dan ciia thoai SSB
6.10.1 Dinh nghia

La phét xa & tdn s6 ngoai bang thong céan thi€t, midc clia n6é cé thé giam ma
khong anh hudng téi viéc truyén thong tin tuong tng. Phat xa tap gdm phat xa hai,
phat xa ky sinh, san phdm xuyén diéu ché€ va bién déi tdn so, nhung khong phai
phét xa ngoai bang.
6.10.2 Phuong phdp do

May phat n6i v6i bo suy hao cong sudt cé trd khang 50 Q.

Dau vao diéu ché duogc két cudi bang tré khang 600 Q va mdy phat dit & ché
do phat.

Phét xa tap duoc do tir 9 kHz dén 2 GHz, trix tAn s6 bang tan s6 an dinh + 12 kHz.
6.10.3 Yéu cdu

Cong suat phat xa tap dua tGi anten gia phai tuan theo bang 3.

Bdng 3: Gidi han phdt xa tap dan

DAi tan Suy hao t6i thiéu dudi cong suit dudng | Cong suit 6 ché do
bao dinh & ché do phat (Tx) truc phat (Tx)
9 kHz dén 2 GHz 43 dB khong qua cong suat 50 mW 2nW
> 2 GHz dén 4 GHz 43 dB khong qua cong suat 50 mW 20 nW

6.11 Cong sudt tap adm va on du cuia thoai
6.11.1 Dinh nghia

La cong suat dua dén anten gia khi ngimg tin hiéu vao diéu ché
6.11.2 Phuong phdp do

May phét noi véi anten gia (4.5.1) va duoc diéu ché béi tin hiéu do ki€ém hai
tone dé tao cong suat ra nhu (6.3).
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Sau d6 ngit tin hiéu do ki€m & dau vao bo diéu ché va do cong suit diu ra
mady phat & bang tan giita va tan s6 mang va tan s6 mang + 2700 Hz.

Ngén mach dau vao cua bo diéu ché va do cong suat ra may phat mot 1an nita.

Phép do duoc lap lai dung dau vao duong am tan 600 Q.

6.11.3 Yéu cdu

Cong sudt tap am va on du toan phan (trir séng mang) phai thap hon cong suat
duong bao dinh it nhat 1a 40 dB.
6.12 Piéu ché'tin sé du trong DSC
6.12.1 Dinh nghia

Diéu ché tin s6 du cia mdy phat 1a ty s6 (dB) cta tin hiéu giai di€éu ché B hay
Y va mau ddu chdm giai diéu ché.

6.12.2 Phuong phdp do

Mady phét n6i v6i anten gia (4.5.1) va dugc diéu ché boi miu dau cham dé tao
ra cong suit ra cuc dai (6.3).

DAu ra may phat dua t6i bo giai diéu ché FM phu hop. DAu ra ctia bo giai diéu
ché nai t6i bo loc bang thong thap véi tan s6 cat 1 kHz va do doc 12 dB/octave.
Dién dp mot chiéu duoc triét boi thiét bi két hop sao cho khong anh hudng téi két
qua do.

Do mtuc ra rms trong thoi gian phat lién tuc tin hiéu B hay Y va trong thoi gian
phat lién tuc mau dau cham.

Tinh ti s6 hai mic ra rms do duoc tir bo giai diéu ché.

6.12.3 Yéu cdu
Diéu ch€ tan s6 du khong 16n hon: - 26 dB.

6.13 Triét song mang
6.13.1 Dinh nghia

Ty s0 giita cong suat duong bao dinh va cong suit ra cia song mang
6.13.2 Phuong phdp do

Mady phat n6i véi anten gia (4.5.1) va duoc di€u ché véi tin s6 am tan 1000 Hz
dé tao cong suat ra cuc dai (6.3).

Triét song mang dugc do & ca ché do J3E va H3E.

Phép do duoc thuc hién & di€u kién binh thuong (4.3) va diéu kién t6i han
(4.4.1vad.4.2).
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6.13.3 Yéu cdu

- V6i J3E, triét song mang it nhat la: 40 dB

- V6i H3E, triét song mang trong khoang: 4,5 + 6 dB.
6.14 Hoat dong thoai lién tuc
6.14.1 Dinh nghia

Khé ning tao cong suat ra biéu kién khong ngimng trong mot khoang thoi gian
xac dinh.
6.14.2 Phuong phdp do

May phét noi véi anten gia (4.5.1) va duoc diéu ché béi tin hiéu do ki€ém hai
tone (6.3.2) dé tao cong suat ra cuc dai (6.3).

Do kiém thuc hién & tin s6 2182 kHz, ché do J3E doi véi may phat hoat dong
gitra 1,6 MHz va 4 MHz.

Céc may phat khic do kiém & tin so trong bing 8 MHz.

Phép do duoc thuc hién & di€u kién binh thuong (4.3) va diéu kién t6i han
(4.4.1 vad.4.2).
6.14.3 Yéu cdu

Su thay déi cong sudt ra so v6i cong suat ra biéu kién khong qua: + 1,5 dB.
Khong dugc vuot qua cic giéi han (6.3.3).
6.15 Bdo vé mdy phdt
6.15.1 Dinh nghia

May phat dugc bao vé tranh hu hong do anten phat gay ra.
6.15.2 Phuong phdp do

Doéng thoi hai tin hiéu diéu ché cing mot miic duge dua vao mdy phat dé tao
cong suat ra biéu kién. Trong lic ndy cdc ddu cudi anten duoc ngédn mach va sau d6
12 hé mach, thoi gian ngdn mach va thoi gian hd mach khoang 5 phit. Phép kiém
tra chi thuc hién & mot tan so.
6.15.3 Yéu cdu

Phép kiém tra ndy khong gay hu hai cho mdy phat va sau khi kiém tra mdy
hoat dong binh thuong & moi ché do.
6.16 Yéu cdu tin hiéu canh bdo dién thoai vé tuyén
6.16.1 Tdan s6 va thoi khodng tone
6.16.1.1 Dinh nghia

Tin hiéu canh bdo dién thoai vo tuyén gom hai tone hinh sin 2200 Hz va 1300
Hz phat luan phién.
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6.16.1.2 Phuong phép do

May phat noi véi anten gia (4.5.1) va chon tan s6 2182 kHz. Tin hiéu canh
bédo hoat dong va do né bang mdy thu thich hop n6i t6i may hién séng.
6.16.1.3 Yéu cau

- Tan s6 ctia moi tone dugc phép sai s6: + 1,5%

- Thoi khoang clia méi tone: 250 ms £ 50 ms

- Khoang céch gitra hai tone khong 16n hon: 50 ms
6.16.2 Thoi khodng tin hiéu canh bdo
6.16.2.1 Dinh nghia

Sau khi kich hoat, may phat tu dong tao cac tone trong khoang thoi gian nhat
dinh néu khong c6 thao tdc ngimng bang tay.

Sau khi ngimg bang tay, mdy phét c¢6 kha nang ngay lap tic tao cac tone.
6.16.2.2 Phuong phép do

May phat noi tGi anten gia (4.5.1) va chon tan s6 2182 kHz. Tin hiéu canh bao
duoc tao ra va do thoi khoang ctia n6 bang déng hé bam giay trong bo gidm sat.
6.16.2.3 Yéu cau

Sau khi kich hoat, mdy phat tao cac tone trong khoang thoi gian: 30 s + 60 s.
6.16.3 Do sdu diéu ché
6.16.3.1 Dinh nghia

Dé cho mdy thu c¢6 phan ting vé6i viéc phét tin hiéu canh bao, né phai duoc
diéu ché vé6i do sau diéu ché t6i thiéu.
6.16.3.2 Phuong phép do

May phat noi véi anten gia (4.5.1) va chon tan s6 2182 kHz. Tin hiéu canh
bédo hoat dong, do sau di€u ché do bang mdy phan tich diéu ch€ thich hop.
6.16.3.3 Yéu cau

- Do sau diéu ché gitta: 70% va 100%.

- Bién thién giita hai tone nhé hon: 1,2/1.

7. May thu

7.1 Cong sudt ra cua mady thu
7.1.1 Cong sudt ra chudn
a) 1 mW cho tai nghe
b) 500 mW cho loa
¢) 0 dB ¢ dau ra duong am tan 600 Q.
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7.1.2 Cong sudt ra biéu kién it nhdt la: 2 W

Téng méo hai ing v6i cong sudt ra biéu ki€n phai thoa man yéu ciu trong
muc 7.11.

7.2 Sai 56 tan 56
7.2.1 Dinh nghia

Sai sO tan s6 ctia may thu la:

a) Vi thoai SSB

Sai s0 tan so tuyét doi cua tan s6 ra 1000 Hz khi mdy thu do tGi tin s6 song
mang dung tin hiéu vao 1a tin hiéu do ki€ém chuén (4.6.2.1).

b) V61 DSC ¢6 giao dién tuong tu:

Sai s tan so tuyét doi cua tan so ra 1700 Hz khi mdy thu do t6i tan s6 an dinh
dung tin hiéu vao la tin hiéu do kiém chuan (4.6.2.3).

7.2.2 Phuong phap do

a) Doi véi thoai SSB:

Tin hiéu vao chudn J3E, mitc + 60 dBuV tin s6 bang tan s6 danh dinh mdy
thu dat vao dau vao may thu. Po tan s6 & dau ra 600 Q va ghi lai do léch giita n6
v6i 1000 Hz.

b) DSC véi dau vao tuong tu:

Tin hiéu vao tiéu chudn F1B, mic +60 dBuV, tn sd bang tan s6 an dinh cho
may thu dat vao dau vao may thu. Po tan s6 & dau ra DSC 600 Q va ghi do léch
gitta n6 v6i 1700 Hz.

Phép do duoc thuc hién & di€u kién binh thuong (4.3) va diéu kién t6i han
(4.4.1vad.4.2).

7.2.3 Yéu cdu

Sai 6 tan s6 phai nhé hon: + 10 Hz.
7.3 Diéu ché tan so khong mong muon
7.3.1 Dinh nghia

La su léch tan s6 dau ra may phat khi n6 bi rung trong mot khoang tan so va
bién do x4c dinh.
7.3.2 Phuong phap do

Miy thu cing bo giam sdc bat chat vao ban rung. Bat may thu. Thiét bi dat &
ché& do J3E. Tin hiéu do ki€m mitc +60 dBuV (4.6.2.3) cap t6i dau vao may thu.

29



TGN 68 - 202: 2001

Diéu chinh may phat dé c6 cong suit ra tiéu chuidn & 1 kHz. Ban duoc rung
nhu chi ra & (5.4.1). Ding bo giai diéu ché chuin do bién d6i tan s6 tin hiéu ra clia
may thu.

Néu mdy thu khong c6 chiic niang thoai, phép do kiém trén dugc thuc hién khi
dung ché€ do F1B. Tin hiéu do ki€m c6 mic nhu trén con tdn s6é dau ra 1a 1700 Hz.
7.3.3 Yéu cau

Do 1éch tan s6 dinh khong duoc 16n hon: + 5 Hz.

7.4 Bdng thong
7.4.1 Dinh nghia

La bang tan do & dau ra cuia may thu, & d6 suy hao so véGi dap tng dinh khong
16n hon: 6 dB.
7.4.2 Phuong phap do
7.4.2.1 Loai phat xa J3E

Hai tin hiéu do kiém khong diéu ché dua t6i dau vao mdy thu theo (3.7.1).

Mot tin hiéu c6 mic +60 dBuV va tan s6 16n hon tan s6 mang cuia may thu
1500 Hz. Miic tin hiéu nay 6n dinh do khuéch dai mdy thu.

Tin hiéu khéac c6 miic +50 dBuV va tin so thay déi tir tAn s6 mang danh dinh
dén tan s6 cao hon tan s6 mang la 10 kHz.

Dung phan tich ph6 hay von k& chon loc do dién dp ra am tan va tin s6 & mot
s0 diém thich hop. X4c dinh bang thong.
7.4.2.2 Loai phat xa H3E

Tin hiéu do kiém véi mitc +60 dBuV diéu ché v6i do sau diéu ché 30% &
tan s6 1000 Hz dua t6i ddu vao mdy thu va may thu dugc diéu chinh d€ c6 cong
suat ra chudn.

Tan s6 diéu ché thay d6i cao hon tan s6 mang tir 10 Hz dén 10 kHz dong thoi
gift cho do sau diéu ché khong doi 1a 30%.

Dung phan tich ph6 hay von k& chon loc do miic ra tuong tng vdi tiing tin so
diéu ch€ 6 mot s6 diém thich hgp. Xac dinh bang thong.
7.4.3 Yéu cdu

Bang thong la: 350 Hz + 2700 Hz.
7.5 D6 nhay khd dung cuc dai
7.5.1 Dinh nghia

Miic 16n nhat cta tin hiéu vao ¢6 di€éu ch€ ma mdy thu tao ra cong suét ra tiéu
chudn véi ty s6 S+N+D/ N+D da cho & dau ra tuong tu cia mdy thu.
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Dai v6i diu ra s6, mic thap nhat cla tin hiéu vao véi diéu ché€ sinh ra mot gid
tri 16i bit da cho & dau ra may thu.
7.5.2 Phuong phap do

Do kiém dugc thuc hién véi tiing dai tdn s6 va loai phdt xa an dinh cho mdy
thu. Tin hiéu do kiém Ia tin hiéu do kiém binh thudng (4.6.2).

Miic vao cua tin hiéu do ki€m duoc diéu chinh dén khi & ddu ra mdy thu c6 ty
s0 SINAD 1a 20 dB hay 16i bit 12 10 dong thdi c¢6 cong sudt ra tiéu chudn. Mic vao
do dugc chinh 1a do nhay kha dung cuc dai.

Khi do ki€ém theo 16i bit, phép do duoc lap lai véi tdn so tin hiéu dau vao bang
gia tri danh dinh cta n6 + 10 Hz.

Phép do thuc hién & diéu kién binh thuong (4.3) va diéu kién t6i han (4.4.1 va
4.4.2).

7.5.3 Yéu cau
Do nhay kha dung cuc dai t6t hon gia tri cho trong bang 4.

Bang 4: Gioi han do nhay khd dung cuc dai

DAl t4n va chc MI:I;C cuc dai de‘il: vao cua tin hiéu vé‘o (dBuv)
loai bifc xa trd\ khang nguén 50 Q hoac ‘!0 Q va 250 pF
biéu kién thudng Diéu kién t6i han
1605 - 4000 Hz
J3E +16 +22
H3E +30 +36
F1B +5 +11
4 - 27,5 MHz
J3E +11 +17
F1B +0 +6

7.6 Do chon loc kénh lan cdn
7.6.1 Dinh nghia

Kha nang cia mdy thu phan biét giita tin hiéu mong muodn va tin hiéu khong
mong muon hién cé trong cdc kénh 1an can hay tang ty s6 161 bit dén 1072,

7.6.2 Phuong phap do

Hai tin hiéu do ki€ém phi hop véi (4.6.1) dua t6i diu vao mdy thu. Bat ché do
AGC. Tin hiéu mong mudn phu hop véi (4.6.2).
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* Phat xa J3E hay H3E va F1B (dau ra tuong tu)

Diéu chinh mdy thu d€ cho ra cong suat ra tiéu chuin & tAn s6 mong muén véi
ty s6 SINAD 20 dB.

Tang dan muc tin hiéu khong mong muon cho dén khi ty s6 SINAD giam dén
14 dB hay ty s6 16i bit giam dén 107

* Phat xa F1B (dau ra s0)

Ghi chu:

Phép do & F1B chi yéu cau khi mdy thu khong c6 J3E.

Tin hiéu mong muén mic 20 dBuV duoc diéu ché véi chudi tir bo

tao BER.

Tin hiéu khong mong mudn khong di€u ché + 60 dBuV.

May thu c6 ty s6 16i bit t6t hon 107,

Miic tin hiéu mong muén la + 20 dBuV.

7.6.3 Yéu cdu
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Bdng 5: Loai phdt xa J3E

Do chon loc kénh 1an can c6 thé 16n hon gia tri cho trong cdc bang 5, 6, 7 va 8.

Tan s6 séng mang cua tin hiéu khdng mong muén
g véi tan s s6ng mang tin hiéu mong muén

Do nhay doi véi
tin hiéu lan can

-1kHz va + 4 kHz 40 dB
-2 kHz va + 5 kHz 50 dB
-5kHz va + 8 kHz 60 dB

Bdng 6: Loai phdt xa H3E

Tan s6 séng mang cua tin hiéu khdng mong muén
Ug véi tan s s6ng mang tin hiéu mong muén

Do nhay doi véi
tin hiéu lan can

- 10 kHz va + 10 kHz

40 dB

- 20 kHz va + 20 kHz

50 dB

Bdng 7: Loai phdt xa F1B

Tan s6 séng mang cua tin hiéu khdng mong muén
g véi tan s s6ng mang tin hiéu mong muén

Do nhay doi véi
tin hiéu lan can

- 500 Hz va + 500 Hz

40 dB
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Bdng 8: Loai phdt xa F1B (dau ra so)

Tan sé séng mang cua tin hiéu khéng mong muén | Bé nhay ddi véi

Ug V@i tan s s6ng mang tin hiéu mong muén | tin hiéu lan cén

BER = 102 ho#c
tot hon

- 500 Hz va + 500 Hz

7.7 Nghet
7.7.1 Dinh nghia

La su thay déi (thudng 12 gidm) cong sudt ra mong mudn clia mdy thu hay
giam ty s6 SINAD hay tang ty s6 16i bit do tin hiéu khong mong muén & tan s6
khac gay nén.

7.7.2 Phuong phap do

Do & ché do J3E.

Cung ldc hai tin hiéu do thir (tin hiéu mong muén va khong mong muon) cap
tGi dau vao may thu.

* Loai phat xa J3E hoac F1B (dau ra tuong tu)

Phép do duoc thuc hién v6i muc tin hiéu vao mong muon la + 60 dBuV va véi
miic bang do nhay kha dung cuc dai xdc dinh dugc & (7.5).

Tin hiéu mong muon dugc dua vao dau vao may thu xac dinh theo (4.6.2).

Diéu chinh mdy thu dé c6 cong suat ra tiéu chudn.

Tin hiéu khong mong muon 1a tin hiéu khong diéu ch€ véi tn s6 bang + 20
kHz so véi tan s6 tin hiéu mong muon.

Tin hiéu khong mong mudn sé khong dugc di€u ché.

Miic tin hiéu khong mong muén sé dugc di€u chinh cho dén khi xay ra mot
trong hai trudng hop hodc miic ra tin hiéu mong muén thay déi khoang 3 dB
hoac dén khi ty s6 SINAD giam di 6 dB, tuy theo truong hgp dén trudc.

Mic vao tin hiéu khong mong muon khi mot trong di€u kién trén xay ra la
mtuc nghet.

* Loai phat xa F1B (dau ra s0)

Ghi chii:  Phép do & F1B chi yéu cau khi may thu khong c6 ché do J3E.
Phép do thuc hién véi mic tin hiéu vao mong muon +60 dBuV.
Tin hiéu khong mong muén khong di€éu ché va mdc tin hiéu
+100 dBpV.
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7.7.3 Yéu cau

* Loai phat xa J3E hoac F1B (dau ra tuong tu)

Vé6i mitc vao tin hiéu mong muén & +60 dBuV, mic tin hiéu khong mong
muon khong dugc nho hon: 100 dBuV.

Vi tin hiéu mong mudn & mic bang do nhay kha dung cuc dai do duoc mic
tin hiéu khong mong muon it nhat 1a: + 65 dB trén mic do nhay kha dung do duoc.

* Loai phat xa F1B (dau ra s0)

Ty 1é 16i bit 12 10 hodc t6t hon.

7.8 Diéu ché chéo
7.8.1 Dinh nghia

Chuyén diéu ché tir tin hiéu khong mong muén c6 diéu ché ¢ tan so khdc sang
tin hiéu mong muon.
7.8.2 Phuong phap do

Phép do thuc hién & tan s6 2182 kHz va ché€ do H3E.

Hai tin hiéu do kiém (tin hiéu mong muon va khong mong muén) dugc dua t6i
dau vao may thu.

Tin hiéu mong muon xac dinh theo (4.6.2) v6i muic + 60 dBuV.

Diéu chinh mdy thu dé c6 cong suat ra tiéu chudn.

Tin hiéu khong mong muén cé tdn sO6 bang tdn s6 tin hiéu mong mudn
+ 20 kHz va diéu ch€ véi tan s6 400 Hz, do sau diéu ché 30%.

Tang miuc tin hiéu khong mong mudén cho dén khi cong suat khong mong
muon toan phan ¢ dau ra may thu thap hon muc tin hiéu mong muoén 1a 30 dB do
tdc dung di€u ché chéo.

7.8.3 Yéu cau

Miic tin hiéu khong mong muon khong nhé hon: + 90 dBuV.
7.9 Xuyén diéu ché
7.9.1 Dinh nghia

Mot qua trinh ma céc tin hiéu duoc sinh ra do hai hay nhiéu tin hiéu khong
mong muon trong cung mot mach phi tuyén.
7.9.2 Phuong phap do
7.9.2.1 Loai phat xa J3E

Vi ch€ do AGC, diéu chinh hé s6 khuéch dai RF/IF dat gia tri cuc dai va diéu
chinh d4u vao bo suy hao dé c6 suy hao nho nhat.
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Tin hiéu khong di€u ch€ véi tdn s6 1000 Hz 16n hon tdn s6 mdy thu va mic
+30 dBuV dat vao dau vao may thu.

Diéu chinh mdy thu dé c6 cong suat ra tiéu chudn.

Dong thoi ¢6 hai tin hiéu khong di€u ché ciing mot mitc dugc cap t6i dau vao
mdy thu. Khong mot tin hiéu nao c6 tin s6 nam trong khoang 30 kHz so véi tan sO
may thu.

Khi chon céc tan s6 dé do can trdnh nhiing tAn s6 ma c6 ddp tng tap.

Ghi chii:  Céc tan so gay ra san phadm xuyén diéu ché
Khong mong muon duge chi ra trong Khuyén nghi 332-4 cua ITU-R
Doéng diéu chinh mic cta hai tin hiéu dé giam ty s6 SINAD dén
20 dB. Sau d6 diéu chinh tan s6 clia mot tin hiéu dé giam t6i da ty so
SINAD.
7.9.2.2 Loai phat xa F1B tuong tu
Vi ch€ do AGC, diéu chinh hé s6 khuéch dai RF/IF dat gia tri cuc dai va diéu
chinh d4u vao bo suy hao dé c6 suy hao nho nhat.
Tin hiéu khong di€u ché cé tn s6 bang tdn s6 4n dinh cho may thu va mic
+ 20 dBuV céap t6i dau vao may thu.
Dong thoi ¢6 hai tin hiéu khac cting mic dat téi dau vao may thu. Khong mot
tin hiéu nao trong hai tin hiéu nay c6 tan s6 nam trong khoang 30 kHz so vdi tin s6
may thu.

Khi chon tdn s dé€ do can tranh nhiing tdn s6 ma c6 dap dng tap.

Ghi chii:  Céc tan s6 gay ra san pham xuyén diéu ché dugc chi ra trong
Khuyén nghi 332-4 cua ITU-R
Déng diéu chinh mifc cua hai tin hiéu dé giam ty s6 SINAD dén
20 dB. Sau d6 diéu chinh tdn s6 clia mot tin hiéu dé giam t6i da ty
sO0 SINAD.

7.9.2.3 Loai phat xa F1B so

Vi ch€ do AGC, diéu chinh hé s6 khuéch dai RF/IF dat gia tri cuc dai va diéu
chinh d4u vao bo suy hao dé c6 suy hao nho nhat.

Tin hiéu c6 tdn sO bang tdn sO 4n dinh cho mdy thu di€u ché€ vdi tin hiéu
100 baud vé6i do dich tan £+ 85 Hz, muac +20 dBuV cép t6i dau vao may thu.
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Pong thoi ¢6 hai tin hiéu cuing muc dat t6i dau vao may thu. Khong mot tin
hiéu nao dugc phép nam trong khoang 30 kHz so véi tin s6 &n dinh.

Khi chon tdn s6 dé€ do can tranh nhiing tdn s6 ma c6 dap dng tap.

Ghi chii:  Céc tdn s6 giy ra san phdm xuyén diéu ché€ duoc chi ra trong
Khuyén nghi 332-4 cua ITU-R
Déng diéu chinh miic cta hai tin hiéu dé giam ty s6 16i bit dén 10>
Sau d6 diéu chinh tin s6 ctia mot tin hiéu cho t6i khi ¢6 16i bit 16n nhét.

7.9.3 Yéu cdu
Do6i v6i may thu tuong tu, mdc tin hiéu nhiéu gay ra ty s6 SINAD 20 dB
khong dugc nho hon:
+ 80 dBuV doi véi truong hop J3E, H3E va
+ 70 dBuV doi véi truong hop F1B.
D6i v6i may thu s6, mic tin hiéu gay ra ty so 16i bit 102, khong nho hon:
+70 dBuV.

7.10 Tron lan nhau
7.10.1 Pinh nghia

Tron 14n nhau 1a su chuyén cdc tap bién ctia bo tao séng ndi ciia mdy thu vao
tin hiéu mong muon do c6 tin hiéu mong muoén hay tin hiéu khong mong muén 16n.
7.10.2 Phuong phap do

Hai tin hiéu do ki€m dong thoi dugc cap t6i dau vao may thu, mot 1a tin hiéu
mong muodn cé tan s6 la tan s6 may thu (4.6.2), va mot tin hiéu khong mong muon
c6 tan so cach tan s6 may thu 1a + 20 kHz hay 16n hon.

V6i muc tin hiéu mong muén + 60 dBuV, diéu chinh mdy thu dé c6 cong suat
ra tiéu chuan.

Diéu chinh miic tin hiéu khong mong muén dén khi ty s6 SINAD giam t6i
30 dB. Ghi miic tin hiéu khong mong mudn va day chinh la muic tron 1an nhau.
7.10.3 Yéu cdu

Miic tron lan nhau khong nho hon: +100 dBuV.
7.11 Ty s0 triét dap iing tap
7.11.1 Pinh nghia

Ty s0 gilta muc tin hiéu khong mong mudn & cac tan s6 dap Ung tap va mic
tin hiéu mong mudén & dau vao may thu khi tin hi¢u mong muén va khong mong
muon riéng r€ gay ra cung mot ty s6 SINAD & dau ra may thu.
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7.11.2 Phuong phap do

Tan s6 cua tin hiéu mong muon doéi vé6i dai 1605- 4000 Hz 1a 2182 kHz cho
may thu J3E va 2187,5 kHz cho may thu F1B. Dai vé6i dai 1605- 27,5 MHz 1a 8291
kHz cho may thu J3E va 8376,5 kHz cho may thu F1B.

Cac tan s6 do xac dinh nhu sau:
nf, +/- £
Pl +/- fir
(fior +/-fi) +/- fi101

Trong d6: n va p la nhitng s6 nguyén
f,,; 12 tAn s6 bd tao séng ndi ctia b tron thit 1
f.., 1a tin sO trung tan tha 1
f,., 12 tAn s0 bd tao s6ng ndi ctia bo tron thik 2
f.,, 1a tan so trung tan tha 2

Neéu tat ca cac phép do déu nam trong giGi han 10 dB, n va p khong can 16n
hon 10, nguoc lai tan s6 do cao nhat sé 1a 2 GHz.

May thu dugc dat theo (7.5), cdc bo phan diéu khién may thu phai gilt nguyén
trong suot qué trinh do.

C4c tan s6 do céch tan sd tin hiéu mong muon it nhat la 20 kHz.

Hai b0 tao tin hiéu A va B dugc n6i t6i dau vao mdy thu qua mach két hop sao
cho khong anh hudng dén viéc phoi hop trd khang.

* Loai phat xa J3E hay H3E va loai phat xa F1B (dau ra tuong tu)

Tin hiéu mong mudn - bo tao tin hiéu A c¢6 tan s6 danh dinh (4.6.2) va miic
bang do nhay kha dung cuc dai (bang 4).

Tin hiéu khong mong muon - bd tao tin hiéu B cé miic cao hon miic bo tao tin
hiéu A it nhat 1a 80 dB va cac tan s6 nhu da néi & trén.

Véi méi dip ung tap, tidn s6 mang cua tin hiéu vao dugc diéu chinh dat cong
suat ra 16n nhat. Sau dé diéu chinh miic cta tin hiéu vao dén khi ty s6 SINAD & dau
ra may thu la 14 dB. Tinh ty s6 gilta miic vao cla ting tin hiéu tap va muc vao tin
hiéu mong muon gy ra cuing mot ty s6 SINAD.

* Loai phat xa F1B (dau ra s0)

Miic tin hiéu A cao hon do nhay kha dung cuc dai (bang 4) 1a 3 dB.

Tin hiéu B ¢6 mic cao hon mic tin hiéu A 1a 70 dB va cédc tan s6 nhu da
noéi & trén.
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7.11.3 Yéu cdu
* Loai phat xa J3E hay H3E va loai phat xa F1B (dau ra tuong tu)
Ty s0 triét dap tng tap khong nho hon: 60 dB.
* Loai phat xa F1B (dau ra s0)
Ty s6 16i bit 1a: 10 hay nho hon.
7.12 Phan hai ¢ ddu ra
7.12.1 Pinh nghia
Phan hai ddu ra may thu 1a tong dién 4p rms cua cdc hai sinh ra do khong
tuyén tinh trong mdy thu va dugc tinh theo phan traim cua tong dién 4p rms dau ra.
7.12.2 Phuong phap do
Phép do dugc thuc hién vé6i cong suat ra biéu kién va cong suét ra tiéu chudn.
St dung tin hiéu do kiém (4.6.2).
Miic tin hiéu vao c6 thé thay doi giita +30 dBuV va +80 dBuV déng thoi giit
cho mic ra & miic cong suét tiéu chudn va sau d6 & mic biéu kién.
7.12.3 Yéu cdu
O cong sudt ra biéu kién, phan hai khong duoc 16n hon: 10%

0 cong sudt ra tieu chuén, phan hai khong duoc 16n hon: 5%

7.13 Xuyén diéu ché am tin
7.13.1 Pinh nghia

Tin hiéu sinh ra do su ¢ mat cua hai hay nhiéu tin hiéu mong muon trong bo
giai diéu ché va/hay bo khuéch dai am tan ctia mdy thu va duogc bi€u dién theo ty s6
gilta muc cla timg thanh phan xuyén di€u ché va mic clia mot hay hai tin hiéu do
kiém cuing bién do.
7.13.2 Phuong phap do

Vi ch€ do AGC, diéu chinh hé s6 khuéch dai RF/IF dat gia tri cuc dai va diéu
chinh d4u vao bo suy hao dé c6 suy hao nho nhat.

Tin hiéu khong diéu ch€ véi tdn s6 bang tan s6 mdy thu +1100 Hz va mic
+60 dBuV cép téi dau vao may thu.

Dong thoi tin hiéu thi hai khong diéu ch€ véi tAn s6 bang tin s6 mdy thu
+1700 Hz duoc cap t6i dau vao may thu va mic cua né duge diéu chinh sao cho
muc cta tin hiéu 1100 Hz va 1700 Hz & dau ra mdy thu c6 cung bién do.
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Diéu chinh khuéch dai dé cong suét ra dat miic tiéu chudn.
Do cédc thanh phan xuyén diéu ché.
7.13.3 Yéu cdu
Thanh phin xuyén di€u ch€ so véi mic ra cta tin hiéu mong muén khong

dugc 16n hon: - 25 dB.

7.14 Phdt xa gia
7.14.1 Pinh nghia

Phét xa tap 12 phat xa & tin s6 bat ky sinh ra trong may thu va c6 thé 1a hoic
phat xa tap dan téi anten, hoac do cdc vat dan noi t6i may thu, hoac phat xa tap truc
ti€p boi may thu. Trong trudng hop nay chi tinh phat xa tap dan téi anten.

7.14.2 Phuong phap do
Phat xa tap dan tGi anten duoc do trén dién trd 50 Q ndi téi dau vao anten may
thu. Phép do dugc thuc hién trong dai tir 9 kHz + 4 GHz.
7.14.3 Gidi han
Phat xa tap ctia moi thanh phan do dugc & anten gia trong dai:
Tu 9 kHz + 2 GHz khong duoc 16n hon: 2 nW
Tu 2 GHz + 4 GHz khong dugc 16n hon: 20 nW
7.15 Tin hiéu tap noi
7.15.1 Pinh nghia

Céc tin hiéu sinh ra ¢ dau ra mdy thu do qua trinh tron trong hé théng thu
khong c6 tin hiéu dau vao anten.
7.15.2 Phuong phap do

May thu phai khong c¢6 tin hiéu vao va dugc ndi v6i mot tai ¢6 trd khang
(4.5.2) & dau vao anten.

May thu lam viéc & ché do J3E. Do tim tiéng rit & dau ra mdy thu theo ting
budc khong 16n hon 1 kHz trong tit ca cac bang.

7.15.3 Yéu cdu
O tan s6 &n dinh cho citu nan phai khong c6 tin hiéu tap noi.

O tan so6 khdc, so v6i miic nhiéu von c6 cia mdy thu, tap ndi phai nho hon: 10 dB.
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7.16 Hiéu qud AGC
7.16.1 Pinh nghia

Khé niang ctia may thu duy tri su thay déi mic ra ndm trong giGi han khi tin
hiéu vao thay doi trong dai x4c dinh.
7.16.2 Phuong phap do

Phép do thuc hién & bang tan luu dong hang hai sir dung tin hiéu do ki€ém binh
thuong (4.6.2)

Miic tin hiéu do ki€ém dat bing gid tri do nhay kha dung cuc dai (7.5), sau d6
tang thém 20 dB. Ty s6 SNR tang it nhat 15 dB.

Diéu chinh mdy thu dé c6 cong suit ra thap hon gia tri tiéu chudn 10 dB. Sau
dé muc vao tang thém 70 dB va do miic cong suat ra.

7.16.3 Yéu cdu

Cong suat ra khong duoc tang qua: 10 dB.

7.17 Hang s6 thoi gian AGC (thoi gian tdc dong va phuc hoi)
7.17.1 Pinh nghia

Thoi gian tac dong - thoi gian tir thoi diém mic tin hiéu vao dot ngot ting mot
luong nhét dinh dén thoi diém miic tin hiéu hodc ddu ra dat va bang gia tri clia
trang thdi 6n dinh ti€p dé + 2 dB.

Thoi gian phuc hoi - thoi gian tir thoi diém miic tin hiéu vao dot ngot giam di
mot luong nhat dinh dén thoi diém tin hiéu diu ra dat va bang gi4 tri clia trang thai
on dinh ti€p d6 + 2 dB.

7.17.2 Phuong phap do

May thu & ché€ do J3E. Tin hiéu do thir (4.6.2) qua bo suy hao c6 budc chuyén
30 dB dua t6i dau vao may thu. Tin hiéu ra biéu thi trén may hién séng.

Diéu chinh mic tin hiéu vao dat ty s6 SNR bang 20 dB. Diéu chinh mic ra
mdy thu thdp hon 10 dB so v6i cong suét ra tiéu chudn.

Muc tin hiéu vao tang theo buéc 30 dB va do thoi gian tdc dong. Sau d6 miic
tin hiéu vao giam 30 dB do thoi gian phuc hoi.

7.17.3 Yéu cdu
Thoi gian tac dong: 5 ms + 10 ms;

Thoi gian phuc hoi: 1 s +4 s.
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7.18 Bdo vé mach vao
7.18.1 Dinh nghia

Kha nang dau vao anten chiu duoc dién ap 16n trong thoi gian nhat dinh.
7.18.2 Phuong phap do

Tin hiéu do ki€ém (4.6) mic 30 V rms dua t6i ddu ra mdy thu, & tdn s6 bat ky
trong dai duoc an dinh cho may thu, trong thoi gian 15 phiit.

Phép do thuc hién & 2182 kHz néu thiét bi chi thiét ké & bang 1605 kHz -
4000 kHz va do & bang 8 MHz néu thiét bi duoc thiét ké lam viéc & tit ca cac bang
hang hai trong dai 1605 kHz - 27500 kHz.

7.18.3 Yéu cdu
Sau khi ngét tin hiéu do kiém, may thu hoat dong binh thudng.
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FOREWORD

The technical standard TCN 68 - 202: 2001 "MF and HF radio telephone
technical requirements" is based on the ETS 300 373 of the European
Telecommunications Standards Institute (ETSI).

The technical standard TCN 68 - 202: 2001 is drafted by Research
Institute of Posts and Telecommunications.

The technical standard TCN 68 - 202: 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 - 202: 2001
into English is edited. In cases of interpretation disputes, Vietnamese version
1s applied.
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MF AND HF RADIO TELEPHONE

TECHNICAL REQUIREMENTS

(Following the Decision No 1059/2001/QD-TCBD of the Secretary General of the
Department General of Posts and Telecommunications dated 21 December 2001 )

1. Scope

This Standard specifies the minimum requirements for radio transmitters and
receivers, for use on ships, operating in either the Medium Frequency (MF) only or
in the Medium and High Frequency (MF/HF) bands allocated in the International
Telecommunication Union (ITU) Radio Regulations [1], to the Maritime Mobile
Service (MMYS).

This Standard refers to equipment for one or more of the following:

Single Side Band (SSB) modulation for telephony transmission and reception
(J3E).

Frequency Shift Keying (FSK) or SSB modulation of a keyed sub-carrier to
transmit and receive Digital Selective Calling (DSC) signals in accordance with
ITU-R Recommendation 493-5 [5].

This Standard also refers to radio equipment, which is not integrated with the
DSC encoder or decoder, but defines the interfaces with such equipment.

This technical standard is used as the basis for type approval of MF and HF
radio telephone in the Global Maritime Distress and Safety System (GMDSS).

2. Definitions, abbreviations and symbols
2.1 Definitions
- Assigned frequency: The centre of the frequency band assigned to a station.

- Carrier frequency: The frequency to which the transmitter or receiver is tuned.

2.2 Abbreviations
- DSC : Digital Selective Calling
- emf :electromotive force
- FSK : Frequency Shift Keying
- MMS : Maritime Mobile Service
- NBDP: Narrow Band Direct Printing telegraphy
- RMS : Root Mean Square
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- SNR : Signal-to-Noise Ratio
- SSB : Single Side Band
- USB : Upper Side Band

2.3 Symbols

- F1B - frequency modulation, single channel containing quantized or digital
information without the use of a modulating sub-carrier, telegraphy for automatic
reception.

- H3E-SSB, full carrier, single channel containing analogue information,
telephony.

- J2B-SSB, suppressed carrier, single channel containing quantized or digital
information with the use of a modulating sub-carrier, telegraphy for automatic
reception.

- J3E-SSB, suppressed carrier, single channel containing analogue information,
telephony.

3. General requirements
3.1 Construction

- In all respects the mechanical and electrical design and construction and the
finish of the equipment shall conform with good engineering practice, and the
equipment shall be suitable for use on board ships at sea.

- In order to provide protection against damage due to static voltages which
may appear at the input of the receiver, there shall be a dc path from the antenna

terminal to chassis not exceeding 100 kQ2.

- The following inputs and outputs applicable to the type of equipment shall
be provided:

+ Transmitters:
e SSB Telephony: 600 Q earth free audio input; microphone input;
e DSC with analogue interfaces: 600 € earth free audio input;

e DSC with digital interfaces: NMEA 0183 Version 2.00 [6] input.

+ Receivers:

e SSB Telephony: 600 () earth free audio output; earphone output;
speaker output;

e DSC with analogue interfaces: 600 € earth free audio output;
e DSC with digital interfaces: NMEA 0183, Version 2.00 [6] input.
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+ Control(s):

e If a control interface is provided to the equipment it shall meet NMEA
0183 Version 2.00 [6].

The transmitter shall be fitted with an appropriate antenna matching device
which shall be activated automatically, or by simple means from the control panel.

3.2 Controls and indicators

- For transmitters it shall be possible to change the transmitter from any class
of emission to another for which it is designed to operate by means of not more
than one control.

- It shall be possible to change the equipment from operating on any
frequency provided, to operation on any other frequency provided, within a period
not exceeding 15 seconds.

- Facilities shall be provided to enable the loudspeaker to be switched off
when reception is by headphones or telephone handset. Automatic facilities shall
be provided to turn off the loudspeaker during duplex operation.

- Frequency indication and class of emission:

+ Radiotelephone frequencies (J3E and H3E) shall be designated in
terms of the carrier frequency which shall be indicated on the
equipment.

+ DSC frequencies (F1B and J2B) shall be designated in terms of the
assigned frequency which shall be indicated on the equipment.

- It shall not be possible to transmit during transmitter channel switching
operations. Operation of the transmit/receive control shall not cause unwanted
emissions.

- All adjustments and controls necessary for switching the transmitter and
receiver to operate on the distress and safety channels covered by the equipment
shall be clearly marked in order that this operation can be easily performed.

- In single or two-frequency simplex operating mode, switching from the
receiving condition to the transmitting condition and vice versa, shall be
accomplished by a single control.

- The equipment shall be so designed that misuse of the controls cannot cause
damage to the equipment or injury to personnel.

- Telephony receivers shall be provided with a manual control of audio
frequency gain and with an AGC of the radio frequency and/or intermediate
frequency capable of operation on the classes of emission specified in subclause
3.5 and the frequency ranges specified in subclause 3.6.
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- Output indication: The transmitter shall incorporate an indicator of the
antenna current and/or output power.

3.3 Labels
- All controls, instruments, indicators and terminals shall be clearly labelled.

- The distress frequencies shown in table 1 which are applicable to the
equipment, shall be clearly indicated, either on the front panel of the
equipment or on an instruction label attached to the equipment.

Table 1: Distress frequencies

DSC (kHz) | Telephony (kHz) | Telex (kHz)
2,187.5 2,182 2,174.5
4,207.5 4,125 4,177.5

6,312 6,215 6,268
8,414.5 8,291 8,376.5
12,577 12,290 12,520

16,804.5 16,420 16,695

Note: The above DSC and telex frequencies are assigned frequencies whereas

the carrier frequency is indicated for telephony.

3.4 Safety precautions

- Provision shall be made for protecting the equipment from damage if the
power supply is subject to transient voltage changes, from damage due to the
accidental reversal of the polarity of the power supply, and from the effects of
excessive voltage.

- A means for earthing exposed metallic parts of the equipment shall be
provided, but the equipment shall not cause any terminal of the source of electrical
energy to be earthed.

- All parts and wiring in which the direct or alternating voltages or both (other
than radio frequency voltages) combine to give a peak voltage greater than 50 V,
shall be protected against accidental access and shall be automatically isolated

from all sources of electrical energy when the protective covers are removed.

- The information in user programmable memory devices shall be protected
from interruptions in the power supply of at least 10 hours duration.
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3.5 Classes of emission

The equipment shall provide for the transmission and/or reception signals
using the classes of emission defined below:

J3E - SSB telephony, with the carrier suppressed at least 40 dB below peak
envelope power;

H3E - SSB telephony on the frequency 2182 kHz only with the carrier
4.5 dB - 6 dB below peak envelope power.

F1B - FSK suitable for DSC with a frequency shift of = 85 Hz. Alternatively
class of modulation J2B can be used with a 1700 Hz sub-carrier. In this
case the equipment shall be tuned to a carrier frequency 1700 Hz below
the assigned frequency.

The receiver may also provide for the reception of signals of other classes of
emission.
3.6 Frequency bands

The equipment shall be capable of operating in either the MF or in the MF/HF
bands:

- MF band: 1605 kHz to 4000 kHz;
- HF bands: 4 MHz to 27.5 MHz.

3.7 Warming up period

- The equipment shall be operational and shall meet the requirements of this
standard one minute after switching on.

- If the equipment includes parts which require to be heated in order to operate
correctly, 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.

- 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.

3.8 Instructions

Adequate and detailed operation and maintenance instructions shall be
provided with the equipment.

4. Test conditions
4.1 General

Conformance testing shall be carried out under normal test conditions and,
where stated, under extreme test conditions.
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When preparing test report forms for equipment tested in accordance with this
standard the point where the DC Voltage is measured shall be specified (see
subclause 4.2).

4.2 Test power source

During conformance testing the equipment shall be supplied from a test power
source, capable of producing normal and extreme test voltages as specified in
subclauses 4.3.2 and 4.4.2. For the purposes of tests, the voltage of the power
supply shall be measured at the input terminal of the equipment.

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

4.3 Normal test conditions

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

4.3.2 Normal test power source
4.3.2.1 Mains voltage and frequency

- The nominal voltage shall be the declared voltage or any one of the
declared voltages for which the equipment was designed.

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

4.3.2.2 Secondary battery power sources

Where the equipment is designed to operate from a battery, the normal test
voltage shall be the nominal voltage of the battery (e.g 12 V, 24 V, etc).
4.3.2.3 Other power sources

For operation from other power sources, the normal test voltage shall be as
stated by the manufacturer.

4.4 Extreme test conditions
4.4.1 Extreme temperature tests

When testing under extreme conditions, the measurements shall be carried out
at - 15°C and + 55°C for equipment intended for mounting below deck, and - 25°C
and + 55°C for equipment intended for mounting above deck.
4.4.2 Extreme values of test power source
4.4.2.1 Mains voltage and mains frequency

- The extreme test voltages for equipment to be connected to an ac mains
supply shall be the nominal mains voltage + 10%.

49



TGN 68 - 202: 2001

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

4.4.2.2 Secondary battery power sources

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

For equipment using other power sources, the extreme test voltages shall be as
stated by the manufacturer.

4.5 Artificial antennas
4.5.1 Transmitters
- Frequency range 1605 - 4000 kHz:

The artificial antenna shall consist of a resistance of 10 €2 and a capacitance of
250 pF.

- Frequency range 4 - 27.5 MHz:

The artificial antenna shall consist of a resistance of 50 Q.

4.5.2 Receivers

The artificial antenna shall consist of a resistance of 10 €2 and a capacitance of
250 pF connected in series, in the frequency range 1605 kHz - 4000 kHz;

4.6 Standard test signals
4.6.1 Test signals applied to the receiver input
4.6.1.1 Sources

Sources of test signals for application to the receiver input shall be connected
through a network such that the impedance presented to the receiver input is equal
to that of the artificial antennas specified in subclause 4.5.2.

This requirement shall be met irrespective of whether one, two or more test
signals are applied to the receiver simultaneously.

4.6.1.2 Levels

The levels of test input signals shall be expressed in terms of the emf which
would exist at the output terminals.

4.6.2 Normal test signals

Except where otherwise stated, radio frequency test signals applied to the
receiver input shall be as described in the following subclauses.
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4.6.2.1 Class of emission J3E

Unmodulated signal, 1000 Hz (£ 0.1 Hz) above the carrier frequency to which
the receiver is tuned.
4.6.2.2 Class of emission H3E (2182 kHz only)

Double-sideband signal, modulation frequency 1000 Hz, modulation depth 30%.

4.6.2.3 Class of emission F1B

DSC with an analogue interface, unmodulated signal on the assigned
frequency.

DSC with a digital interface, a signal on the assigned frequency, modulated as
appropriate.

Frequency shift signal with +/- 85 Hz shift at 100 Bd with pseudo random bit
pattern.
4.6.3 Choice of testing frequencies

Unless otherwise stated, tests shall be carried out at the distress frequency and
one other frequency for that class of emission in each of the bands in which the
equipment is designed to operate.

Tests involving the use of class of emission H3E shall only be carried out on
the carrier frequency 2182 kHz.

4.7 Measurement uncertainty

Absolute measurement uncertainties

Parameter Measurement uncertainty
RF frequency +1x10°8
RF Power +1,5dB
Conducted spurious emissions of transmitter +4 dB
Audio output power +0,5dB
Sensitivity of receiver +3dB
Conducted emission of receiver +3dB
Two signal measurement +4 dB
Three signal measurement +3dB

5. Environmental tests
5.1 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 in a ship in which it is installed.

Note: Classification of environmental conditions may be found in ETS 300 019.
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5.2 Procedure

Environmental tests shall be carried out before tests of the same equipment in
respect to the other requirements of this standard are performed. Unless otherwise
stated, the equipment shall be connected to an electrical power source during the
periods for which it is specified that electrical tests shall be carried out. These tests
shall be performed using the normal test voltage.

During the environmental tests, the output of the transmitter may be reduced
by 6 dB, but shall exceed 60 W.

5.3 Performance check

For the purpose of this standard, the term "performance check" shall be taken
to mean the following measurements and limits:

* For the transmitter:

- Frequency error

With the transmitter connected to an artificial antenna (subclause 4.5), the
transmitter shall be tuned to the frequency 2182 kHz and operated in H3E mode.

The transmitter frequency shall be within + 10 Hz of 2182 kHz.
- Output power

With the transmitter connected to an artificial antenna (subclause 5.5), the
transmitter shall be tuned to the frequency 2182 kHz and operated in H3E mode.
When keyed without modulation, the output power of the transmitter (carrier
power) shall be within 15 W and 100 W.

* For the receiver:

- Maximum usable sensitivity

With the AGC operative, the receiver shall be adjusted to 2182 kHz and
operated in H3E mode and a test signal as specified in subclause 4.6.2.2 shall be
applied. The level of the input signal shall be adjusted until the SINAD at the
output of the receiver is 20 dB, and the output power is at least the standard output

power (subclause 7.1.1). The level of the input signal shall be less than + 36 dBuV.

5.4 Vibration test
5.4.1 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 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
vibration endurance test at each resonance frequency with the duration of not less
than 2 hours at the vibration level specified above.

It is recommended to perform the tests described in subclauses 6.4 and 7.3
during this test.
5.4.2 Requirement

The limits under extreme conditions specified in subclause 5.3 shall be
fulfilled.

There shall be no harmful deterioration of the equipment visible to the naked eye.

5.5 Temperature tests
5.5.1 General

The maximum rate of raising or reducing the temperature of the chamber in
which the equipment is being tested shall be 1°C/minute.
5.5.2 Dry heat
5.5.2.1 Internally mounted equipment

5.5.2.1.1 Method of measurement

The equipment shall be placed in a chamber at normal room temperature. The
temperature shall then be raised to, and maintained at, + 55°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.

30 minutes later, the equipment shall be switched on, and shall then be kept
working continuously for a period of 2 hours. The equipment shall be subjected to
a performance check during the 2 hours period.

At the end of the test, 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.
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5.5.2.1.2 Requirement

The limits under extreme conditions specified in subclause 5.3 shall be
fulfilled.

5.5.2.2 Externally mounted equipment

5.5.2.2.1 Method of measurement

The equipment shall be placed in a chamber at 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.

The equipment shall then be switched on and shall be kept working
continuously for a period of 2 hours. The equipment shall be subjected to a
performance check during the 2 hours period.

At the end of the test, 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.

5.5.2.2.2 Requirement

The limits under extreme conditions specified in subclause 5.3 shall be
fulfilled.

5.5.3 Damp heat
5.5.3.1 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% (x 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.

At the end of the test, 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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5.5.3.2 Requirement
The limits under extreme conditions specified in subclause 5.3 shall be
fulfilled.
5.5.4 Low temperature cycle
5.5.4.1 Internally mounted equipment
5.5.4.1.1 Method of measurement
The equipment shall be placed in a chamber at normal room temperature. The

temperature shall then be reduced to, and maintained at, - 15°C (+ 3°C) for a period
of at least 10 hours.

After this period, any climatic control devices and/or heat sources provided in
the equipment may be switched on.

The equipment shall then be subjected to a performance check lasting no more
than 30 minutes.

The temperature of the chamber shall be maintained at - 15°C (+ 3°C) during
the performance check.

At the end of the test, the equipment 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.

5.5.4.1.2 Requirement

The limits under extreme conditions specified in subclause 5.3 shall be
fulfilled.
5.5.4.2 Externally mounted equipment

5.5.4.2.1 Method of measurement

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

temperature shall then 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 subjected to a performance check during the last 30
minutes of the test.
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At the end of the test, the temperature shall then be exposed to normal room
temperature for not less than 3 hours before the next test is carried out.

Throughout the test the equipment shall be working normally.
5.5.4.2.2 Requirement
The limits under extreme conditions specified in subclause 5.3 shall be

fulfilled.

5.6 Corrosion test
5.6.1 General

This test may be excluded if sufficient evidence is provided that the
corresponding requirements of this subclause are met.

5.6.2 Method of measurement

The equipment shall be placed in a chamber fitted with apparatus capable of
spraying in the form of a fine mist a salt solution to the following formula:

- Sodium chloride 26.50 grammes * 10%;

- Magnesium chloride 2.50 grammes + 10%;

- Magnesium sulphate 3.50 grammes + 10%;

- Calcium chloride 1.10 grammes * 10%;

- Potassium chloride 0.73 grammes + 10%;

- Sodium bicarbonate 0.20 grammes + 10%;

- Sodium bromide 0.28 grammes + 10%;

- Plus distilled water to make the solution up to 1 litre.
Alternatively a 5% sodium chloride (NaCl) solution may be used.

Salt solution concentration shall be 5% (+ 1%) by weight. The solution shall

be prepared by dissolving, by weight, 5 parts = 1 part of salt in 95 parts of distilled
or de-mineralised water.

The pH value of the solution shall be between 6,5 and 7,2 at temperature of
20°C (£ 2°0).

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.
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This spraying shall be carried out four 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%.

The equipment shall then be subjected to a performance check.

5.6.3 Requirements

There shall be no undue deterioration or corrosion of the metal parts, finishes,
material or component parts visible to the naked eye.

The limits under normal conditions specified in subclause 5.3 shall be
fulfilled.

5.7 Rain test
5.7.1 General

The test shall only be performed for equipment to be mounted above deck.

5.7.2 Method of measurement
The equipment shall be placed in an appropriate measurement chamber.
The conditions to be observed are as follows:
- Internal diameter of the nozzle: 12,5 mm;
- Delivery rate: 1001/min (+ 5%);
- Water pressure at the nozzle: approximately 100 kPa (1 bar);
- Test duration: 30 minutes;

- Distance from the nozzle to the equipment surface: approximately 3
metres.

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

5.7.3 Requirements

The limits under normal conditions specified in subclause 5.3 shall be
fulfilled.

6. Transmitter
6.1 General
6.1.1 Output power reduction

- The output power shall be set automatically by the equipment according to
frequency band and mode of operation as declared by the manufacturer.
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- If the transmitter is capable of a higher output power than 400 W, means
shall be provided to limit the power automatically to a value of 400 W or less,
when the transmitter is switched to the MF band.

- If the rated output power of the transmitter exceeds 150 W, provision shall
be made for reducing the output power to a value of 60 W or less, except for
distress frequencies where the output power shall be at least 60 W.

6.1.2 Class of emission

The transmitter shall provide USB only, or USB and FSK signals in
accordance with subclause 3.5.

6.1.3 Class of emission on the distress frequency 2182 kH:z

- Initial selection: When switching to the distress frequency 2182 kHz,
initially the class of emission, H3E, shall be selected automatically.

- Subsequent use: In order to permit the use of class of emission J3E.

6.1.4 Radiotelephone alarm signal generator

- The transmitter shall have a built in radiotelephone alarm signal generator
meeting the requirements of subclause 6.15.

- Means shall be provided to monitor the transmission of the alarm signal
acoustically.

- It shall be possible to transmit the alarm signal on any frequency provided.

6.1.5 Minimum number of operating frequencies

- Transmitters operating between 1605 - 4000 kHz only: The transmitter shall
have facilities for operation on 2182 kHz for telephony and 2187.5 kHz for DSC
and shall have at least seven additional frequencies within the band.

- Transmitters operating between 1605 - 27500 kHz: The transmitter shall
only have facilities for operation on all frequencies in the bands allocated in the
Radio Regulations [1].

6.2 Frequency error

6.2.1 Definition
The frequency error of the transmitter is defined as:
a) For SSB telephony:

- The difference between the measured frequency less 1000 Hz and the
nominal value of the frequency for the particular telephony channel.
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b) For DSC with an analogue interface:

- The difference between the measured and the nominal assigned frequency.

c¢) For DSC with a digital interface:

- The difference between the measured Y-state frequency and the nominal
assigned frequency - 85 Hz and the difference between the measured B-state
frequency and the nominal assigned frequency + 85 Hz.

6.2.2 Method of measurement

The frequency shall be measured with the transmitter connected to an
artificial antenna (see subclause 4.5).

Measurement shall be made under normal test conditions (see subclause 4.3)
and under extreme test conditions (subclauses 4.4.1 and 4.4.2).

a) SSB telephony:
- The transmitter shall be modulated with a signal of 1000 Hz + 0.1 Hz. The

1000 Hz signal shall be subtracted from the measured frequency to get the
transmitter frequency.

b) DSC with an analogue interface:

- The transmitter shall be modulated with a signal of 1700 Hz = 0.1 Hz.

c) DSC with a digital interface:

- The digital input shall first be connected to a digital 0 and then to a digital 1.

6.2.3 Limits

The transmitter frequencies shall be within + 10 Hz of the frequencies
calculated in accordance with the definitions in subclause 6.2.1.

6.3 Output power and intermodulation products
6.3.1 Definitions

The output power is the value of peak envelope power delivered by the
transmitter to the artificial antenna in telephony SSB mode or the value of the mean
power delivered by the transmitter to the artificial antenna in DSC mode.

The measurement of intermodulation products characterises the linearity of
amplitude modulated transmitters and is defined in ITU-R Recommendation 326-6
(see annex A).

6.3.2 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna as
specified in subclause 4.5.1.
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a) For SSB telephony:

- The transmitter shall be modulated by a test signal consisting of two audio
frequency tones, applied simultaneously to the microphone input, at frequencies of
1100 Hz and 1700 Hz.

The level of the tones shall be adjusted so that they produce equal output
power. The level of the input test signal shall be increased until the transmitter
power output is the rated output power as declared by the manufacturer + 1.5 dB.
The level of the input signal shall then be increased by 10 dB;

- The peak envelope power and the intermodulation products shall be

measured;

- The input signal shall then be decreased by 20 dB, and measurement of the
intermodulation products is repeated;

- The test shall be repeated using the 600 Q audio line input connections
provided.
b) For DSC with an analogue interface:

- The transmitter shall be modulated by a generator producing a continuous
dot pattern first at 0 dBm at 600 Q and then at + 10 dBm at 600 €. The mean
power and the difference between the power of the Y-state frequency and the
power of the B-state frequency shall be measured, and the output spectrum
recorded.

c¢) For DSC with a digital interface:

- The transmitter shall be modulated by a generator producing a continuous
dot pattern. The mean power and the difference between the power of the Y-state
frequency and the power of the B-state frequency shall be measured, and the output
spectrum recorded.

The tests shall be performed under both normal (subclause 4.3) and extreme
test conditions (subclauses 4.4.1 and 4.4.2).
6.3.3 Limits
6.3.3.1 Output power in the range 1605 - 4000 kHz for all modulation modes

At any frequency in the band 1605 - 4000 kHz the maximum peak envelope
power or maximum mean power, as appropriate (see subclause 6.3.1), shall be

within £ 1.5 dB of the manufacturer's declared value(s), shall be greater than 60 W
and shall not exceed 400 W.
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6.3.3.2 Output power in the range 4 - 27.5 MHz for all modulation modes

At any frequency in the maritime bands between 4 and 27.5 MHz the
maximum peak envelope power or maximum mean power, as appropriate (see

subclause 6.3.1), shall be within = 1.5 dB of the manufacturer's declared value(s),
shall be greater than 60 W, and shall not exceed 1500 W.
6.3.3.3 Intermodulation products for SSB telephony modes

The value of intermodulation products shall not exceed 25 dB below the
highest of the two tones.
6.3.3.4 Difference of power of B-state frequency and Y-state frequency

The difference of the power of the B-state frequency and the Y-state
frequency shall not exceed 2 dB.
6.3.3.5 Output spectrum

The output spectrum on DSC sending a dot pattern shall fall within the mask
defined in figure 1.
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f, = centre frequency
Figure 1: Limits
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6.4 Unwanted frequency modulation
6.4.1 Definition

Unwanted frequency modulation is the deviation of output frequency of the
transmitter which may occur due to a number of causes but especially when the
complete equipment is vibrated over a specified range of frequencies and
amplitudes.

6.4.2 Method of measurement

The transmitter complete with chassis covers and shock absorbers (if supplied)
shall be clamped in its normal operating position to a vibrating table and shall be
connected to the appropriate artificial antenna as specified in subclause 4.5.1.

The transmitter shall then be switched on, adjusted for the transmission of
class of emission J3E and, after the warming-up period permitted under subclause
3.7, shall be modulated by means of a test signal consisting of an audio frequency
tone applied to the modulation input at a frequency of 1000 Hz for SSB telephony
or 1700 Hz for DSC.

The level of the input test signal shall be adjusted to such a level that the
output power is 3 dB below the result of the power measurement in subclause 6.3.

Any frequency deviation shall be measured by means of a monitoring receiver
using a suitable, calibrated, FM demodulator or frequency deviation meter. The
table shall be vibrated as detailed in subclause 5.4.

The test shall be performed on 2182 kHz if the transmitter is designed to work
in the 1605 - 4 000 kHz band only or on a frequency in the 8 MHz band if the
equipment is designed to work on all maritime bands in the 1605 - 27500 kHz range.

6.4.3 Limits

The frequency peak deviation shall not exceed + 5 Hz.

6.5 Sensitivity of the microphone
6.5.1 Definition

This test shows the capability of the transmitter to produce its full output
power, and be fully modulated, when an acoustic tone signal corresponding to the
normal mean speech level is applied to the microphone supplied with the
equipment.

6.5.2 Method of measurement

An acoustic tone at a frequency of 1000 Hz and a sound level of 94 dBA shall
be applied to the microphone.
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6.5.3 Limits

The output power level shall be within - 3 dB and - 9 dB relative to the
maximum output power as measured in subclause 6.3.

6.6 Sensitivity of the 600 (2 line input for SSB telephony
6.6.1 Definition

This test shows the capability of the transmitter to produce its full output
power, and be fully modulated, when a normal audio line signal level is applied to

the 600 Q line input.
6.6.2 Method of measurement

An audio tone with a frequency of 1000 Hz and a level of - 16 dBm shall be
applied to the 600 Q line input terminals.

6.6.3 Limits

The output power level shall be within - 3 dB and - 9 dB relative to the
maximum output power as measured in subclause 6.3.

6.7 Automatic level control and/or limiter for SSB telephony

The transmitter shall be equipped with an automatic level control or a limiter
of the modulation level, or both, suitable for SSB telephony operation. It shall not
be possible for the user to disable this facility.

6.7.1 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna as
specified in subclause 4.5.1 and modulated to within O dB and - 1 dB of the
maximum output power as measured under 6.3, by a test signal consisting of four
audio-frequency tones of equal amplitude, applied to the modulation input, at
frequencies of 700 Hz, 1100 Hz, 1700 Hz and 2500 Hz.

The level of the test signal shall be varied and the peak voltage of the input
signal, together with the corresponding values of peak envelope power shall be
measured at a sufficient number of points for a graph of input level against peak
envelope power to be plotted.

The input signal level corresponding to - 10 dB relative to rated output power
shall be recorded.

The test shall be repeated using the 600 €2 audio line input.

6.7.2 Limits
The graph shall lie within the limits given in figure 2.
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6.8 Audio frequency response of SSB telephony
6.8.1 Definition

The audio frequency response is the variation of the output power as a
function of the modulation audio frequency.

6.8.2 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna
described in subclause 4.5.1 and modulated by a sinusoidal audio frequency test
signal connected to the modulation input. The frequency of the test signal shall
then be varied between 100 Hz and 10 kHz. The resulting radio frequency power
shall be measured at the output of the transmitter using a selective method (e.g.
spectrum analyser).

The level of the test signal shall be adjusted so that the output power at the
peak of the response characteristic is 10 dB below the rated output power.

The test shall be repeated using the 600 €2 audio line input.
6.8.3 Limits

The audio frequency response characteristic and its image shall lie between
the hatched areas shown in figure 3.
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6.9 Power of out-of-band emissions of SSB telephony
6.9.1 Definition

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

6.9.2 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna as
specified in subclause 4.5.1 and driven to the maximum output power measured in
subclause 6.3 by a modulating signal consisting of two audio-frequency tones with a
frequency separation between them such that all intermodulation products occur at
frequencies at least 1500 Hz removed from a frequency 1400 Hz above the carrier.

The test shall be carried out using the microphone input and the 600 Q audio

line input.
6.9.3 Limits

The power of any out-of-band emission supplied to the artificial antenna shall
be in accordance with the limits given table 2.
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Table 2: Limits for- out-of-band emissions

Separation A in kHz between
the frequency of the out-of-band Minimum attenuation below maximum
emission and a frequency 1400 Hz peak envelope power
above the carrier
1.5<A<45 31dB
45<A<75 38 dB
7.5<A<12 43 dB without exceeding the power of 50 mW

6.10 Power of conducted spurious emissions of SSB telephony
6.10.1 Definition

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.

6.10.2 Method of measurement
The transmitter shall be connected to a 50 €2 power attenuator.

The modulation input shall be terminated by a 600 € termination, and the
transmitter shall be placed in the transmit mode.

The spurious emissions shall be measured form 9 kHz to 2 GHz. The

frequencies = 12 kHz of the assigned frequency shall be excluded from this
transmitter test.

6.10.3 Limits

The power of any conducted spurious emission supplied to the artificial
antenna shall be in accordance with table 3.

Table 3: Limits for conducted spurious emissions

Frequency rande Minimum attenuation below peak envelope | Power in the Tx
9 yrang power in Tx mode standby mode
9 kHz to 2 GHz 43 dB without exceeding the power of 50 mW 2 nW
>2 GHzto4 GHz | 43 dB without exceeding the power of 50 mW 20 nW

6.11 Residual hum and noise power for telephony
6.11.1 Definition

The residual hum and noise power is that power supplied by the transmitter to
the artificial antenna when the modulation input signals are interrupted.
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6.11.2 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna
described in subclause 4.5.1. It shall then be modulated by a two-tone test signal to
produce the maximum output power as measured in subclause 6.3.

The test signal shall then be disconnected from the transmitter modulation
input terminals and the radio frequency power shall be measured at the transmitter
output within a frequency band which lies between the carrier frequency and 2 700
Hz above the carrier frequency.

The modulation input circuit terminals shall then be short-circuited and the
radio frequency power shall be measured again. This test shall be repeated using

the 600 Q audio line input.
6.11.3 Limits

The total residual hum and noise power excluding the carrier shall be at least
40 dB below the peak envelope power.

6.12 Residual frequency modulation on DSC
6.12.1 Definition
The residual frequency modulation of the transmitter is defined as the ratio in
dB of the demodulated B or Y signal relative to the demodulated dot pattern.
6.12.2 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna
described in subclause 4.5.1. It shall then be modulated by a dot pattern to produce
the maximum output power as measured in subclause 6.3.

The RF output terminal of the equipment shall be fed to a suitable, calibrated,
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. DC
voltages shall be suppressed by an ac coupling device so that they do not influence
the result of the measurement.

The rms output level shall be measured during continuous transmission of the
B or Y signal and during the transmission of continuous dot pattern.

The ratio of the two measured rms output levels from the demodulator shall be
determined.

6.12.3 Limits
The residual frequency modulation shall not be greater than - 26 dB.
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6.13 Carrier suppression
6.13.1 Definition
The carrier suppression is expressed in terms of the ratio between the peak
envelope power and the carrier power output power.
6.13.2 Method of measurement

The transmitter shall be connected to the appropriate artificial antenna
described in subclause 4.5.1. It shall then be modulated by an audio frequency of
1000 Hz to produce the maximum output power as measured in subclause 6.3.

The carrier suppression shall be measured in both J3E and H3E modes as
applicable.

The test shall be performed under both normal (see subclause 4.3) and
extreme test conditions (see subclauses 4.4.1 and 4.4.2).

6.13.3 Limits
- The carrier suppression for modulation J3E shall be at least 40 dB.

- The carrier suppression for modulation H3E shall be between
4.5 dB and 6 dB.

6.14 Continuous operation on telephony

6.14.1 Definition

Continuous operation of the transmitter is the ability to produce full rated RF
output power without interruption for a specified time.

6.14.2 Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 4.5.1 and driven to its maximum output power measured under subclause
6.3 using the two-tone test signal as described in subclause 6.3.2.

For transmitters designed to operate only between 1.6 MHz and 4 MHz the
test shall be carried out at 2182 kHz in J3E mode.

Other transmitters shall be tested on a frequency in the 8 MHz band.

The measurement shall be carried out under normal (see subclause 4.3) and
extreme test conditions (see subclauses 4.4.1 and 4.4.2).

6.14.3 Limits

The output power shall not vary by more than + 1.5 dB from the rated output
power. The limits of subclause 6.3.3 shall not be exceeded.
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6.15 Protection of transmitter
6.15.1 Definition

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

6.15.2 Method of measurement

After the transmitter has been tuned and whilst the transmitter is being driven
to the rated output power by the simultaneous application of two modulating
signals of equal level, the antenna terminals shall first be short-circuited and then
open-circuited, in each case for a period of 5 minutes. This test shall be conducted
on one frequency only.

6.15.3 Limits

This test shall not result in any damage to the transmitter. After removal of the
short-circuit or open-circuit conditions, the transmitter shall be able to operate
normally for all available modes.

6.16 Radiotelephone alarm signal requirements
6.16.1 Frequency and duration of tones
6.16.1.1 Definition
The radiotelephone alarm signal shall consist of two sinusoidal tones of
2200 Hz and 1300 Hz transmitted alternately.
6.16.1.2 Method of measurement

The transmitter shall be connected to an artificial antenna as defined in
subclause 4.5.1 and the frequency 2182 kHz selected. The alarm signal shall be
activated and measured by a suitable receiver connected to an oscilloscope.

6.16.1.3 Limits

Each tone shall be within 1.5% of its nominal frequency value and the
duration of each tone shall be 250 ms (£ 50 ms) and the interval between the tones,
if any, shall not exceed 50 ms.

6.16.2 Duration of the alarm signal
6.16.2.1 Definition

After activation, the transmitter shall generate the tones automatically for a
certain period unless manually interrupted. After manual interruption, the
transmitter shall immediately be capable of generating the tones.
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6.16.2.2 Method of measurement

The transmitter shall be connected to an artificial antenna as defined in
subclause 4.5.1 and the frequency 2182 kHz selected. The alarm signal shall be
activated and the duration measured by means of a stop watch using the built in

audio monitor.

6.16.2.3 Limit

After activation, the transmitter shall generate the tones for a period of at least

30 seconds and no more than 60 seconds.

6.16.3 Modulation depth
6.16.3.1 Definition
In order for watch-keeping receivers to react to the transmission of the alarm
signal, it must be modulated to a minimum depth.
6.16.3.2 Method of measurement

The transmitter shall be connected to an artificial antenna as defined in
subclause 4.5.1 and the frequency 2182 kHz selected. The alarm signal shall be
activated and the modulation depth measured by means of a suitable modulation

analyser.
6.16.3.3 Limit

The modulation depth shall be 70% = 100%. The variation between the two
tones shall be less than 1.2 to 1.

7. Receiver
7.1 Receiver output powers
7.1.1 Standard output power
a) 1 mW for earphone reception;
b) 500 mW for loudspeaker reception;
¢) 0 dBm into 600 €2 for the audio line outputs;

7.1.2 Rated output power

The total harmonic distortion at the rated output power shall meet the

requirements in subclause 7.11.
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7.2 Frequency error

7.2.1 Definition
The frequency error of the receiver is:
a) For SSB telephony:

The absolute frequency error of the 1000 Hz output frequency when the
receiver is tuned to the carrier frequency using the input signal defined in subclause
4.6.2.1;

b) For DSC with an analogue interface:

The absolute frequency error of the 1700 Hz output frequency when the
receiver 1s tuned to the assigned frequency using input signal defined in subclause
4.6.2.3.

7.2.2 Method of measurement

a) SSB telephony:

A standard input signal for J3E at a level of + 60 dBuV shall be applied to the
receiver on the nominal frequency to which it is tuned. The frequency of the output

at the 600 Q terminals shall be measured and its difference from 1000 Hz be
recorded;

b) DSC with analogue input:

A standard input signal for FIB shall be applied to the receiver on the
assigned frequency to which it is tuned at level of + 60 dBuV. The frequency of the
output on the DSC 600 Q.

Terminals shall be measured and its difference from 1700 Hz be recorded.

Measurement shall be made under normal test conditions (see subclause 4.3)
and under extreme test conditions (see subclauses 4.4.1 and 4.4.2).

7.2.3 Limits

The frequency error shall be less than + 10 Hz.
7.3 Unwanted frequency modulation
7.3.1 Definition

Unwanted frequency modulation is the deviation of output frequency which
may occur due to a number of causes but especially when the complete equipment
is vibrated over a specified range of frequencies and amplitudes.

7.3.2 Method of measurement

The receiver, complete with chassis covers and shock absorbers, shall be
clamped in its normal operating position to a vibrating table.
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The receiver shall then be switched on, adjusted for the reception of class of
emission J3E. A radio frequency test signal as detailed in subclause 4.6.2.3 shall be

applied to its input at a level of + 60 dBuV.
The receiver shall be adjusted to deliver standard output power at 1 kHz. The
table shall be vibrated as detailed in subclause 5.4.1. Any frequency deviation of

the output signal occurring during this test, shall be measured using a suitable,
calibrated, FM demodulator.

If the receiver does not have telephony facilities then the same test is
performed using the reception of class of emission F1B with the appropriate test
signal at the same levels but with an output frequency of 1700 Hz.

7.3.3 Limits

The frequency peak deviation shall not exceed + 5 Hz.

7.4 Pass band
7.4.1 Definition

The pass band measured at the output of the receiver, is the frequency band in
which the attenuation relative to peak response does not exceed 6 dB.

7.4.2 Method of measurement
7.4.2.1 Class of emission J3E

With the AGC operative, two unmodulated radio frequency test signals shall
be applied to the input of the receiver in accordance with subclause 3.7.1.

The frequency of one of these test signals shall be at a frequency 1500 Hz
above the carrier frequency to which the receiver is tuned, and its level shall be
+ 60 dBuV. This stabilises the gain of the receiver.

The other test signal shall be at a level + 50 dBuV and shall be varied in
frequency from the nominal carrier frequency to 10 kHz above the carrier
frequency, and its resultant audio output voltage and frequency shall be measured
at a sufficient number of points, using a spectrum analyser or selective voltmeter,
to enable the audio frequency pass band to be determined.

7.4.2.2 Class of emission H3E

A test signal with a level of + 60 dBuV, modulated to a depth of 30% at
1000 Hz shall be applied to the receiver input, and the receiver shall be adjusted to
give standard output power.

72



TGN 68 - 202: 2001

The modulation frequency shall then be varied from 10 Hz to 10 kHz above
the carrier frequency, maintaining a constant depth of 30%, and the output level
corresponding to each modulating frequency shall be measured at a sufficient
number of points, using a spectrum analyser or selective voltmeter, to enable the

audio frequency pass band to be determined.

7.4.3 Limits
The audio frequency pass band shall exceed 350 Hz to 2700 Hz.

7.5 Maximum usable sensitivity

7.5.1 Definition

The maximum usable sensitivity is the minimum level of a radio frequency
input signal with specified modulation which will produce at the receiver analogue
outputs a chosen value of Signal plus Noise plus Distortion to Noise plus Distortion
(SINAD) ratio and, at the same time an output power not less than the standard

output power.

In the case of digital outputs it is the minimum level of a radio frequency
input signal with specified modulation which will produce a chosen value of bit

error ratio.

7.5.2 Methods of measurement

With the AGC operative, tests shall be carried out with the receiver adjusted for
each frequency range and class of emission for which it is designed. The test input

signal to the receiver shall be the normal test signals specified in subclause 4.6.2.

For each test the input level of the test signal shall be adjusted until the SINAD
ratio at the receiver output is 20 dB or the bit error ratio is less than 10 and at the
same time at least the standard output power or levels are obtained. The measured

input level is the maximum usable sensitivity. Where a bit error ratio test is carried

out the tests shall be repeated with the input signal + 10 Hz of its nominal value.

Measurement shall be made under normal test conditions (see subclause 4.3)

and under extreme test conditions (see subclauses 4.4.1 and 4.4.2).

7.5.3 Limits

The maximum usable sensitivity shall be better than the values given in table 4.
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Table 4: Limits of maximum usable sensitivity

Maximum level of input signal (dBuV) 50 Q
Frequency range and or 10 Q and 250 pF source impedance
class of emission
Normal conditions Extreme conditions
1605 - 4000 Hz
J3E +16 +22
H3E +30 +36
F1B +5 +11
4 -27.5 MHz
J3E +11 +17
F1B +0 +6

7.6 Adjacent signal selectivity
7.6.1 Definition

Adjacent signal selectivity is defined as the ability of the receiver to
discriminate between a wanted signal (to which the receiver is tuned) and unwanted
signals existing simultaneously in channels adjacent to that of the wanted signal or
a increase of the bit error ratio to 10,

7.6.2 Method of measurement

The arrangements for applying two test signals to the receiver input, shall be
according to subclause 4.6.1. The AGC shall be in operation.

The wanted signal shall be in accordance with subclause 4.6.2.

* Class of emission J3E or H3E and Class of emission F1B (analogue output)

Analogue receivers shall be adjusted to give standard output power on the
wanted frequency, and to give a SINAD ratio, of 20 dB.

The level of the unwanted signal shall be increased (starting from a low level),
until the SINAD ratio, 1s decreased from 20 dB to 14 dB or the bit error ratio
decreases to 1072

* Class of emission F1B (Digital output)

Note: Measurement on F1B are only required if the receiver does not have the
J3E mode.

The wanted signal level shall be 20 dBuV, and shall be modulated with
the sequence from the BER generator. The unwanted signal shall have a
level of + 60 dBuV and be unmodulated.
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Digital receivers shall have a bit error ratio of better than 10~ .
The wanted signal level shall be + 20 dBuV.
7.6.3 Limits

The adjacent signal selectivity shall exceed the values given in the tables 5, 6,
7 and 8.

Table 5: Class of emission J3E

Carrier frequency of unwanted signal relative Adjacent signal
to carrier frequency of wanted signal selectivity
-1 kHz and + 4 kHz 40 dB
-2 kHz and + 5 kHz 50 dB
-5 kHz and + 8 kHz 60 dB

Table 6: Class of emission H3E

Carrier frequency of unwanted signal relative Adjacent signal
to carrier frequency of wanted signal selectivity
- 10 kHz and + 10 kHz 40 dB
- 20 kHz and + 20 kHz 50 dB

Table 7: Class of emission FIB

Carrier frequency of unwanted signal relative Adjacent signal
to carrier frequency of wanted signal selectivity

- 500 kHz and + 500 kHz 40 dB

Table 8: Class of emission FI1B (Digital output)

Carrier frequency of unwanted signal relative Adjacent signal
to carrier frequency of wanted signal selectivity

BER =102 or
better

- 500 kHz and + 500 kHz

7.7 Blocking
7.7.1 Definition

Blocking is a change (generally a reduction) in the wanted output power of a
receiver, or a reduction in the SINAD ratio, or an increase in the bit error rate due
to an unwanted signal on another frequency.
7.7.2 Method of measurement

The measurements shall be made by means of the simultaneous application of
two test signals to the input of the receiver.
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* Class of emission J3E or F1B (analogue output)

Measurements shall be carried out with an input level of the wanted signal of
+ 60 dBuV and repeated with the wanted signal at a level equal to the maximum
usable sensitivity of the receiver as measured in subclause 7.5.

The wanted test input signal to the receiver shall be the normal test signal
specified in subclause 4.6.2.

The receiver shall be adjusted so that the wanted signal gives standard output
power.

The unwanted signal shall have a frequency of + 20 kHz relative to that of the
wanted signal.

The unwanted signal shall be unmodulated. The input level of the unwanted
signal shall be adjusted until either it causes a change of 3 dB in the output level of
the wanted signal, or until it causes a reduction of the SINAD ratio of 6 dB,
whichever effect occurs first.

The input level of the unwanted signal, when the specified condition is
reached, shall be taken as the blocking level.
* Class of emission F1B (digital output)

Note: Measurement on F1B are only required if the receiver does not have the
J3E mode.

Measurements shall be carried out with an input level of the wanted signal of
+ 60 dBuV.

The unwanted signal shall be unmodulated. The input level of the unwanted
signal shall be set to a level of + 100 dBuV.

7.7.3 Limits

* Class of emission J3E or F1B (analogue output).

With the wanted signal at + 60 dBuV, the level of the unwanted signal shall
be not less than 100 dBuV.

With the wanted signal at a level equal to the measured maximum usable
sensitivity, the level of the unwanted signal shall be at least + 65 dB above the
measured usable sensitivity level.

* Class of emission F1B (digital output)
The bit error ratio shall be 107 or better.
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7.8 Cross modulation
7.8.1 Definition

Cross-modulation is the transfer of modulation from an unwanted, modulated
signal on another frequency to the wanted signal.

7.8.2 Method of measurement

The tests shall be carried out on 2182 kHz in H3E mode with the AGC
operative, the RF/IF gain control (if provided) at its maximum, and any input
attenuator adjusted to minimum attenuation. The measurements shall be made by
means of the simultaneous application of two test signals to the input of the receiver.

One of the test signals is the wanted signal to which the receiver is tuned, and
the other is the unwanted signal.

Measurements shall be carried out with an input level of the wanted signal of
+ 60 dBuV.

The wanted test input signal to the receiver shall be the normal test signal
specified in subclause 4.6.2.

The receiver shall be adjusted so that the wanted signal gives standard output
power.

The unwanted signal shall have a frequency of + 20 kHz relative to that of the
wanted signal.

The unwanted signal shall be modulated to a depth of 30% at 400 Hz. The
input level of the unwanted signal shall be increased until total unwanted power
in the receiver output due to cross modulation is 30 dB below the level of the
wanted signal.

7.8.3 Limits
The level of the unwanted signal shall not be less than + 90 dBuV.

7.9 Intermodulation
7.9.1 Definition
Intermodulation is a process by which signals are produced from two or more
(generally unwanted) signals simultaneously present in a non-linear circuit.
7.9.2 Method of measurement
7.9.2.1 Class of emission J3E.
An unmodulated input signal 1000 Hz higher than the frequency to which the

receiver is tuned shall be applied to the receiver input at a level of + 30 dBuV and
the audio frequency gain control shall be adjusted to give standard output power.
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With the wanted signal still applied, two equal level unmodulated signals shall
be simultaneously applied to the input of the receiver, neither of these two signals
shall have a frequency within 30 kHz from the wanted signal.

When choosing the frequencies used for this measurement, care should be
taken to avoid frequencies at which spurious responses occur.

Note: Input frequencies likely to cause unwanted intermodulation products
are described in ITU-R Recommendation 332-4. The input levels of the
two interfering signals shall remain equal and shall be adjusted to
reduce the SINAD ratio at the receiver output to 20 dB, carefully
adjusting the frequency of one of the unwanted signals to maximise the
reduction in SINAD ratio.

7.9.2.2 Class of emission F1B analogue

With the AGC operative, the RF/IF gain control (if provided) at its maximum,
and any input attenuator adjusted to minimum attenuation, an unmodulated input
signal on the assigned frequency shall be applied to the receiver input at a level of
+ 20 dBpV.

With the wanted signal still applied, two equal level unmodulated signals shall
be simultaneously applied to the input of the receiver, neither of these two signals
shall have a frequency within 30 kHz from the wanted signal.

When choosing the frequencies used for this measurement, care should be
taken to avoid frequencies at which spurious responses occur.

Note: Input frequencies likely to cause unwanted intermodulation products

are described in ITU-R Recommendation 332-4.

The input levels of the two interfering signals shall remain equal and
shall be adjusted to reduce the SINAD ratio at the receiver output to 20
dB, carefully adjusting the frequency of one of the unwanted signals to
maximise the reduction in SINAD ratio.

7.9.2.3 Class of Emission F1B digital

With the AGC operative, the RF/IF gain control (if provided) at its maximum,
and any input attenuator adjusted to minimum attenuation, a signal on the assigned
frequency shall be applied to the receiver input at a level of + 20 dBuV, modulated
with a signal of 100 baud with a frequency shift of + 85 Hz suitable for bit error
ratio tests.

Two equal level unmodulated signals shall be simultaneously applied to the
input of the receiver, neither of these two signals shall have a frequency within 30
kHz from the wanted signal.
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When choosing the frequencies used for this measurement, care should be
taken to avoid frequencies at which spurious responses occur.

Note: Input frequencies likely to cause unwanted intermodulation products
are mentioned in I'TU-R Recommendation 332-4.

The input levels of the two interfering signals shall remain equal and
shall be adjusted to reduce the bit error ratio at the receiver output to
107, carefully adjusting the frequency of one of the unwanted signals to
maximise the reduction in bit error ratio.
7.9.3 Limits
The level of each of the two interfering signals which result in a 20 dB SINAD
ratio at the receiver output shall be not less than + 80 dBuV for H3E and J3E and +
70 dBuV for analogue F1B.
The level of each of the two interfering signals which result in a bit error ratio
of 107 for digital receivers shall be not less than + 70 dBuV.

7.10 Reciprocal mixing

7.10.1 Definition

Reciprocal mixing is the transfer of the noise sidebands of the receivers local
oscillator(s) to a wanted signal due to the presence of a large wanted or unwanted
signal.

7.10.2 Method of measurement

The measurements shall be made by the simultaneous application of two test
signals to the input of the receiver.

The wanted test signal shall be the normal test signal specified in subclause
4.6.2 with a level of + 60 dBuV. The receiver shall be adjusted so that the wanted
signal gives standard output power.

The unwanted signal shall have a frequency separation of + 20 kHz, or more,
relative to that of the receiver frequency and shall be unmodulated.

The input level of the unwanted signal is adjusted until it causes a reduction in
the SNR to 30 dB. The input level of the unwanted signal is recorded and shall be
taken as the reciprocal mixing level.

7.10.3 Results
The reciprocal mixing level shall be not less than + 100 dBuV.
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7.11 Spurious response rejection ratio
7.11.1 Definition

The spurious response rejection ratio is the ratio of the input level of an
unwanted signal, at the frequency of the spurious response to the input level of a
wanted signal, when the wanted and unwanted signals individually produce the
same SINAD ratio at the receiver output.

7.11.2 Method of measurement

Test should be made with a wanted frequency on 2182 kHz for J3E receivers
and 2187.5 kHz for F1B receivers if the coverage is between 1605 and 4000 kHz
and 8291 kHz for J3E receivers and 8376.5 kHz for F1B receivers if the coverage is
between 1605 kHz and 27.5 MHz.

A measurement of all frequencies defined by:
nf, +/- £
Pl +/- fi
(fior +/-fip) +/- fi01
Where: n and p are integers
f,,; 1s the local oscillator frequency of the first mixer
f;;, 1s the first IF

f,,, 1s the local oscillator frequency of the second mixer

f, 1s the second IF frequency

If the measurements are within 10 dB of the limit, the integers n & p need not
exceed 10, otherwise the upper frequency of the test shall be 2 GHz.

The receiver shall be set up in accordance with subclause 7.5. All receiver
control shall remain unaltered during the remainder of the test.

Two signal generators A and B shall be connected to the receiver input via a
combining network so that thay do not affect the impedance matching.
* Class of emission J3E or H3E and Class of emission F1B (analogue output)

The wanted signal represented by signal generator A shall be at the nominal
frequency and shall have test modulation according to subclause 4.6.2, the level
shall be at the sensitivity level required in table 4.

Signal generator B shall have a level of at least 80 dB above the level of signal
generator A, and the frequencies shall be according to the above mentioned.
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For each spurious response found the carrier frequency of the input signal
shall be adjusted to give maximum output power. The input level shall then be
adjusted until a SINAD ratio of 14 dB at the output of the receiver is achieved.

The ratio between the input level of each spurious signal and the input of the
wanted signal giving the same SINAD ratio, shall then be evaluated.
* Class of emission F1B (Digital output)

The level of signal generator A shall be 3 dB above the sensitivity level
required in table 4.

Signal generator B shall be at the level 70 dB above the level of signal
generator A, and the frequencies shall be according to the above mentioned.
7.11.3 Limits
* Class of emission J3E or H3E and Class of emission F1B (analogue output)
The spurious response rejection ratio shall not be less than 60 dB.
* Class of emission F1B (Digital output)
The bit error ratio shall be 107 or better.

7.12 Harmonic content in output
7.12.1 Definition

The harmonic content in the output of a telephony receiver is the total RMS
voltage of all the individual harmonics of modulation frequencies, appearing at the
receiver outputs as a result of non-linearity in the receiver.

7.12.2 Method of measurement

This test shall be performed with rated output power and with standard output
power. The test signals as defined in subclause 4.6.2 shall be applied to the receiver
input applicable for all modes of analogue modulation.

The level of the input signal shall be varied between + 30 dBuV and + 80

dBuV, while maintaining the output level at the standard output power and then at
the rated output power. The harmonic content shall then be measured.

7.12.3 Limits
The harmonic content shall not exceed 10% at rated output power and 5% at

standard output power.

7.13 Audio frequency intermodulation
7.13.1 Definition

Audio frequency intermodulation is a process by which signals are produced
from two or more wanted signals simultaneously present in the demodulator and/or
audio amplifier of a telephony receiver. It is expressed in terms of the ratio of the
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level of each intermodulation component relative to the level of one or two test
signals of equal amplitude.
7.13.2 Method of measurement

With the AGC operative, the manual RF/IF gain control (if provided) at its
maximum, and any input attenuator adjusted to its minimum attenuation, an
unmodulated signal, 1100 Hz above the frequency to which the receiver is tuned, at
a level of + 60 dBuV shall be applied to the input of the receiver. In addition a
second unmodulated signal, 1700 Hz above the frequency to which the receiver is
tuned shall be applied and its level shall be adjusted until the 1100 Hz and the
1700 Hz signals in the output of the receiver are of equal amplitude.

By means of the audio frequency gain control the total output power of the
receiver shall be adjusted to standard output power.

The audio frequency intermodulation components shall then be measured.

7.13.3 Limits

The value of any of the intermodulation components shall not exceed - 25 dB
relative to the output level of any one of the two wanted signals.

7.14 Spurious emissions
7.14.1 Definition

Spurious emissions are any radio frequency emissions generated in the
receiver and radiated either by way of conduction to the antenna or other
conductors connected to the receiver, or radiated directly by the receiver.

7.14.2 Methods of measurement

Spurious emissions conducted to the antenna shall be measured by means of
the connection of a 50 Q resistor and a search shall be made for the presence of
signals appearing across the resistor. The measurement shall be made over the
frequency range 9 kHz to 4 GHz.

7.14.3 Limits

The power of any discrete component measured in the artificial antenna shall
not exceed 2 nW from 9 kHz to 2 GHz and 20 nW from 2 GHz to 4 GHz.

7.15 Internally generated spurious signals

7.15.1 Definition

Internally generated spurious signals are those signals that may appear in the
output of a receiver due to mixing processes in the receiver system without any
antenna input signal.
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7.15.2 Method of measurement

The receiver shall have no input signal and be terminated at its antenna input
with a load impedance equal to those specified in subclause 4.5.2. The receiver
shall be set to J3E mode and a search made throughout the bands for whistles in the
output. For conformance testing manufacturers may need to provide a means for
quickly searching the bands in steps of no more than 1 kHz.

7.15.3 Limits

There shall be no internally generated spurious signals on any designated
distress frequency and its associated guard bands. On all other channels where
spurious occur, the level shall be less than 10 dB above the inherent noise level.

7.16 AGC efficiency
7.16.1 Definition

The AGC efficiency of the receiver is the ability to keep the change of audio
output level within limits when the RF input voltage is varied over a specified range.

7.16.2 Method of measurement and limits

To check the performance of the AGC, tests shall be carried out with the
receiver adjusted for each maritime mobile band. The input signal shall be the
appropriate normal test signal specified in subclause 4.6.2.

For each test the input signal shall have a level equal to the maximum usable
sensitivity measured according to subclause 7.5. The input level shall then be
increased by 20 dB. The SNR shall then increase by at least 15 dB.

The receiver shall be adjusted to give an output level 10 dB below the standard
output power. The input level shall then be increased by 70 dB.
7.16.3 Limits

The output power shall not exceed 10 dB.

7.17 AGC time constants (attack and recovery time)
7.17.1 Definitions

AGC attack time: the elapsed time from the instant at which the input-signal
level is suddenly increased by a specified amount, until the instant at which the
level of the output signal reaches and remains within £+ 2 dB of the subsequent
steady-state value.

AGC recovery time: the elapsed time from the instant when the input-signal level
is suddenly decreased by a specified amount, until the instant at which the output
signal reaches and remains within + 2 dB of the subsequent steady-state value.
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7.17.2 Method of measurement

A test signal (see subclause 4.6.2) shall be applied to the input of the receiver
set in the J3E mode via an attenuator capable of being switched in a single step of
30 dB without interrupting the test signal. The resulting audio output shall be
displayed by means of an oscilloscope.

The input level shall be adjusted to produce an output SNR ratio of 20 dB, and
the output level adjusted to 10 dB below the standard audio-frequency output
power. The attenuator shall then be switched so that the input signal increases in
level by 30 dB.

The attack time shall then be measured. The attenuator shall then be switched
so that the input signal returns to its original level. The recovery time shall be
measured.

7.17.3 Limits
Attack time: 5 - 10 ms;

Recovery Time: 1 - 4 seconds.

7.18 Protection of input circuits
7.18.1 Definition
The protection of the input circuits is the ability of the antenna input to stand
large voltages for a specified time.
7.18.2 Method of "measurement

An unmodulated radio frequency test signal, at a level of 30 V RMS is
applied, in the manner specified in subclause 4.6 to the receiver input for a period
of 15 minutes.

The test shall be performed on 2182 kHz if the equipment is designated to
operate in the 1605 kHz - 4000 kHz bands only or on the frequency in the 8 MHz

band if the equipment is designed to operate on all maritime bands in 1605 kHz -
27500 kHz range.

7.18.3 Limits

The receiver shall operate normally without further attention when the test
signal is removed.
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ITU-R Recommendation 493-5: "Digital selective calling system for use in
the maritime mobile service"

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

ISO standart 3791: "Office machines and data processing equipment keyboard
layout for numeric applications"

ETS-300 028: "Radio equipment and system (RES); uncertainties in the
measurement of mobile radio equipment characteristies"

ETS-300 067 "Radio equipment and system (RES); radiotelex equipment
operating in the maritime MF/HF service technical characteristies and method
of measurement"

ETS-300 373 "Radio equipment and system (RES); technical characteristies
and method of measurement for maritime mobile transmitter and receivers
for use in the MF and HF bands".
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