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THIÕT BÞ ®iÖn tho¹i vhf dïng cho nghiÖp vô  
lu ®éng hµng h¶i   

Yªu cÇu kü thuËt 
(Ban hµnh kÌm theo QuyÕt ®Þnh sè 27/2006/Q§-BBCVT ngµy 25/7/2006     

cña Bé trëng Bé Bu chÝnh, ViÔn th«ng) 
 

1. Ph¹m vi ¸p dông 

Tiªu chuÈn nµy quy ®Þnh c¸c yªu cÇu tèi thiÓu cho m¸y thu, ph¸t VHF dïng cho tho¹i 
vµ gäi chän sè (DSC), cã ®Çu nèi ¨ng ten bªn ngoµi dïng trªn tµu thuyÒn. 

Tiªu chuÈn nµy lµ c¬ së cho viÖc chøng nhËn hîp chuÈn ®iÖn tho¹i v« tuyÕn VHF dïng 
cho nghiÖp vô lu ®éng hµng h¶i. 

2. Tµi liÖu tham chiÕu chuÈn 

[1] ETSI EN 300 162-1 v1.2.2 (2000-12): “Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Radiotelephone transmitters and receivers for the 
maritime mobile service operating in VHF bands; Part 1: Technical characteristics 
and methods of measurement” 

[2] ETSI EN 162-2 v1.1.2 (2000-12): “Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Radiotelephone transmitters and receivers for the 
maritime mobile service operating in VHF bands; Part 2: Harmonized EN under 
article 3.2 of the R&TTE Directive” 

[3] ETS 300 162 (1998-3): “Electromagnetic compatibility and Radio spectrum Matters 
(ERM); radiotelephone transmitters and receivers for the maritime mobile service 
operating in VHF bands; technical characterestics and methods of measurement” 

3. §Þnh nghÜa, ký hiÖu vµ ch÷ viÕt t¾t 

3.1 §Þnh nghÜa 

Kªnh 16: TÇn sè 156,800 MHz. 

G3E: §iÒu chÕ pha cho tho¹i (§iÒu chÕ tÇn sè víi chØnh t¨ng 6 dB/octave). 

G2B: §iÒu chÕ pha víi th«ng tin sè, cã sãng mang phô cho ho¹t ®éng DSC. 

ChØ sè ®iÒu chÕ: Tû sè gi÷a ®é lÖch tÇn sè vµ tÇn sè ®iÒu chÕ. 

KiÓm tra chÊt lîng: ViÖc kiÓm tra c¸c th«ng sè: 

- TÇn sè vµ c«ng suÊt sãng mang cña m¸y ph¸t; vµ 

- §é nh¹y cña m¸y thu (xem môc 7.2). 

3.2 Ký hiÖu 

dBA dB t¬ng øng víi 2 × 10-5 Pa 

e.m.f Søc ®iÖn ®éng. 
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3.3 Ch÷ viÕt t¾t 

ad §é lÖch biªn ®é 
DSC Gäi chän sè 

EUT ThiÕt bÞ ®îc ®o kiÓm 

fd §é lÖch tÇn sè 

FSI Th«ng tin thiÕt lËp tÇn sè 

RF TÇn sè v« tuyÕn 

r.m.s C¨n trung b×nh b×nh ph¬ng 

SFI Th«ng tin vÒ tÇn sè quÐt 

SINAD TÝn hiÖu + T¹p ©m + MÐo/T¹p ©m + MÐo 

VHF TÇn sè rÊt cao (tõ 30 MHz ®Õn 300 MHz). 

4. C¸c yªu cÇu chung 

4.1 CÊu tróc 

Nhµ s¶n xuÊt ph¶i c«ng bè tu©n thñ c¸c yªu cÇu quy ®Þnh trong môc 4 vµ ph¶i ®a ra 
c¸c tµi liÖu liªn quan.  

C¸c cÊu tróc vÒ c¬ khÝ, ®iÖn vµ viÖc l¾p r¸p hoµn thiÖn thiÕt bÞ ph¶i tu©n thñ thiÕt kÕ tèt 
theo mäi ph¬ng diÖn, thiÕt bÞ ph¶i ®îc thiÕt kÕ phï hîp cho viÖc sö dông trªn tµu thuyÒn. 

TÊt c¶ c¸c nóm ®iÒu khiÓn trªn thiÕt bÞ ph¶i cã kÝch thíc phï hîp ®Ó viÖc ®iÒu khiÓn 
®îc dÔ dµng, sè lîng nóm ®iÒu khiÓn ph¶i ë møc tèi thiÓu ®Ó cã thÓ vËn hµnh tèt vµ ®¬n gi¶n. 

TÊt c¶ c¸c bé phËn cña thiÕt bÞ ®Ó kiÓm so¸t trong qu¸ tr×nh kiÓm tra hoÆc b¶o dìng 
ph¶i dÔ dµng tiÕp cËn. C¸c bé phËn cña thiÕt bÞ ph¶i ®îc nhËn biÕt dÔ dµng. 

C¸c tµi liÖu kü thuËt liªn quan ph¶i ®îc cung cÊp kÌm theo thiÕt bÞ. 

NghiÖp vô th«ng tin lu ®éng hµng h¶i VHF sö dông c¸c kªnh tÇn sè ®¬n vµ c¶ c¸c 
kªnh hai tÇn sè. §èi víi c¸c kªnh hai tÇn sè th× kho¶ng c¸ch gi÷a tÇn sè thu vµ tÇn sè ph¸t lµ 
4,6 MHz (Xem “ThÓ lÖ V« tuyÕn ®iÖn quèc tÕ”).   

ThiÕt bÞ cã thÓ gåm mét hay nhiÒu khèi, ph¶i cã kh¶ n¨ng ho¹t ®éng trªn c¶ kªnh mét 
tÇn sè vµ kªnh hai tÇn sè víi ®iÒu khiÓn b»ng tay (®¬n c«ng). Nã còng ph¶i cã kh¶ n¨ng ho¹t 
®éng trªn kªnh hai tÇn sè kh«ng cÇn ®iÒu khiÓn b»ng tay (song c«ng). 

ThiÕt bÞ ph¶i cã kh¶ n¨ng ho¹t ®éng trªn tÊt c¶ c¸c kªnh qui ®Þnh trong Phô lôc 18 cña 
“ThÓ lÖ V« tuyÕn ®iÖn quèc tÕ”. 

ViÖc ho¹t ®éng trªn c¸c kªnh 75 vµ 76 ph¶i ®îc b¶o vÖ b»ng c¸c ph¬ng ph¸p thÝch 
hîp. C¸c kªnh VHF bæ sung ngoµi c¸c kªnh ®îc qui ®Þnh trong Phô lôc 18 cña “ThÓ lÖ V« 
tuyÕn ®iÖn quèc tÕ” cã thÓ ®îc phÐp ho¹t ®éng, nhng ph¶i cã biÖn ph¸p ®Ó kho¸ bÊt kú 
hoÆc toµn bé c¸c kªnh bæ sung nµy tríc khi ®îc l¾p ®Æt trªn tµu thuyÒn khi cã yªu cÇu cña 
c¬ quan qu¶n lý. §èi tîng sö dông kh«ng ®îc phÐp kho¸ hay më c¸c kªnh bæ sung nµy.  

ThiÕt bÞ ph¶i ®îc thiÕt kÕ ®Ó sao cho viÖc sö dông kªnh 70 cho c¸c môc ®Ých kh¸c víi 
DSC lµ kh«ng ®îc phÐp (xem KhuyÕn nghÞ ITU-R M.493-8 vµ KhuyÕn nghÞ ITU-R M.541-7). 
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ThiÕt bÞ kh«ng ®îc ph¸t nÕu cã bÊt kú bé phËn t¹o tÇn sè trong m¸y ph¸t cha kho¸. 

ThiÕt bÞ kh«ng ®îc ph¸t trong thêi gian chuyÓn kªnh. 

4.2 C¸c yªu cÇu vÒ ®iÒu khiÓn vµ chØ thÞ 

ThiÕt bÞ ph¶i cã bé chän kªnh vµ ph¶i chØ râ sè ®¨ng ký, nh trong Phô lôc 18 cña “ThÓ 
lÖ V« tuyÕn ®iÖn quèc tÕ”. Sè ®¨ng ký kªnh ph¶i lu«n râ rµng trong bÊt kú ®iÒu kiÖn chiÕu 
s¸ng nµo. 

C¸c kªnh 16 vµ 70 ph¶i ®îc ®¸nh dÊu râ rµng. ViÖc chän kªnh 16, vµ nÕu cã thÓ c¶ 
kªnh 70 cÇn ®îc thùc hiÖn b»ng ph¬ng tiÖn dÔ dµng tiÕp cËn (vÝ dô b»ng kho¸ ®îc ®¸nh 
dÊu râ rµng). ViÖc bè trÝ c¸c ch÷ sè tõ 0 ®Õn 9 trªn bÒ mÆt cña thiÕt bÞ ph¶i tu©n theo KhuyÕn 
nghÞ ITU-T E.161. 

ThiÕt bÞ ph¶i cã thªm c¸c nóm ®iÒu khiÓn vµ chØ thÞ nh sau (xem NghÞ quyÕt IMO 
A.803): 

- C«ng t¾c bËt/t¾t cho toµn bé hÖ thèng cã hiÓn thÞ ®Ó biÕt r»ng hÖ thèng ®ang  
ho¹t ®éng; 

- Mét nót NhÊn §Ó Nãi (push to talk) kh«ng kho¸, vËn hµnh b»ng tay ®Ó bËt m¸y ph¸t; 

- C«ng t¾c bËt/t¾t loa; 

- Mét c«ng t¾c lµm gi¶m c«ng suÊt ®Çu ra cña m¸y ph¸t xuèng díi 1 W; 

- Mét nóm ®iÒu khiÓn ®é lín c«ng suÊt tÇn sè ©m thanh; 

- Mét nóm ®iÒu khiÓn t¾t ©m thanh; 

- Mét nóm ®iÒu khiÓn ®Ó lµm gi¶m ®é s¸ng cña thiÕt bÞ chiÕu s¸ng ®Õn 0; 

- Mét bé hiÓn thÞ ®Ó b¸o r»ng m¸y ph¸t ®ang ho¹t ®éng. 

ThiÕt bÞ còng ph¶i ®¸p øng c¸c yªu cÇu sau ®©y: 

- Ngêi sö dông kh«ng truy nhËp bÊt kú nóm ®iÒu khiÓn nµo mµ nÕu ®iÒu khiÓn sai sÏ 
g©y ra sù sai háng c¸c tÝnh n¨ng kü thuËt cña thiÕt bÞ; 

- NÕu c¸c nóm ®iÒu khiÓn cã thÓ truy nhËp ®îc bè trÝ trªn mét b¶ng ®iÒu khiÓn riªng 
biÖt vµ nÕu cã hai hay nhiÒu b¶ng ®iÒu khiÓn th× mét trong c¸c b¶ng ®iÒu khiÓn ph¶i cã tÝnh 
u tiªn h¬n c¸c b¶ng kh¸c. NÕu cã nhiÒu b¶ng ®iÒu khiÓn, th× sù vËn hµnh mét b¶ng ®iÒu 
khiÓn ph¶i ®îc hiÓn thÞ trªn b¶ng ®iÒu khiÓn kh¸c. 

4.3 Tæ hîp cÇm tay vµ loa 

ThiÕt bÞ ph¶i cã mét tæ hîp cÇm tay hoÆc mi-cr«, cã loa bªn trong vµ/hoÆc mét æ c¾m 
loa bªn ngoµi. Ph¶i cã tæ hîp cÇm tay nÕu thiÕt bÞ cã chøc n¨ng ho¹t ®éng song c«ng. 

ThiÕt bÞ ph¶i cã kh¶ n¨ng t¾t loa mµ kh«ng g©y ra sù thay ®æi c«ng suÊt tÇn sè ©m thanh 
cung cÊp cho tæ hîp cÇm tay. 

Khi ph¸t ®¬n c«ng th× ®Çu ra cña m¸y thu ph¶i t¾t. Khi ph¸t song c«ng th× chØ cã tæ hîp 
cÇm tay ®îc ho¹t ®éng. Ph¶i cã biÖn ph¸p ®Ó ®¶m b¶o r»ng chÕ ®é song c«ng ho¹t ®éng tèt 
vµ ph¶i thùc hiÖn c¸c biÖn ph¸p phßng ngõa ®Ó tr¸nh nh÷ng sai háng do sù ph¶n håi ©m tÇn 
hay ph¶n håi ®iÖn, c¸c ph¶n håi nµy cã thÓ t¹o ra c¸c dao ®éng. 

4.4 C¸c biÖn ph¸p an toµn 

Ph¶i cã c¸c biÖn ph¸p ®Ó b¶o vÖ thiÕt bÞ tr¸nh c¸c ¶nh hëng cña hiÖn tîng qu¸ ¸p vµ 
qu¸ dßng. 
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Ph¶i cã c¸c biÖn ph¸p ®Ó tr¸nh c¸c háng hãc cho thiÕt bÞ do sù thay ®æi cùc tÝnh ®ét 
ngét cña nguån ®iÖn.  

Ph¶i cã ph¬ng ph¸p tiÕp ®Êt cho c¸c phÇn thiÕt bÞ lµ kim lo¹i ®Ó trÇn, nhng c¸c 
ph¬ng ph¸p nµy kh«ng ®îc g©y ra sù tiÕp ®Êt cho bÊt kú cùc nµo cña nguån ®iÖn. 

TÊt c¶ c¸c bé phËn vµ d©y dÉn cã ®iÖn ¸p DC hoÆc AC (c¸c ®iÖn ¸p kh¸c víi ®iÖn ¸p tÇn 
sè v« tuyÕn) t¹o ra ®iÖn ¸p ®Ønh (®éc lËp hay kÕt hîp) vît qu¸ 50 V, cÇn ®îc b¶o vÖ tr¸nh 
sù tiÕp cËn bÊt ngê vµ ph¶i tù ®éng c¸ch ly víi tÊt c¶ c¸c nguån ®iÖn nÕu vá bäc b¶o vÖ ®· bÞ 
th¸o ra. Mét c¸ch t¬ng ®¬ng, thiÕt bÞ ph¶i ®îc cÊu tróc sao cho tr¸nh ®îc sù tiÕp cËn c¸c 
bé phËn ho¹t ®éng ë c¸c ®iÖn ¸p nµy trõ khi sö dông c¸c dông cô thÝch hîp nh cê lª hay t« 
vÝt. C¸c nh·n c¶nh b¸o râ rµng ph¶i ®îc d¸n vµo c¶ hai mÆt cña thiÕt bÞ vµ trªn vá b¶o vÖ. 

Khi c¸c cùc cña ¨ng ten ®îc nèi hë m¹ch hoÆc ng¾n m¹ch trong mét kho¶ng thêi gian 
tèi thiÓu lµ 5 phót th× kh«ng ®îc g©y háng thiÕt bÞ. 

§Ó kh«ng g©y h háng do ®iÖn ¸p tÜnh ®iÖn t¹o ra t¹i c¸c cùc ¨ng ten, ph¶i cã ®êng 
dÉn ®iÖn mét chiÒu tõ c¸c thiÕt bÞ ®Çu cuèi ¨ng ten xuèng gi¸ m¸y víi trë kh¸ng kh«ng ®îc 
vît qu¸ 100 kΩ. 

Th«ng tin trong c¸c thiÕt bÞ nhí t¹m thêi ph¶i ®îc lu gi÷ khi bÞ mÊt ®iÖn trong 
kho¶ng thêi gian ®Õn 60 s. 

4.5 Ghi nh·n 

TÊt c¶ c¸c nóm ®iÒu khiÓn, c¸c bé phËn, c¸c chØ thÞ vµ c¸c cùc ®Òu ph¶i ®îc ghi nh·n 
mét c¸ch râ rµng (xem NghÞ quyÕt IMO A.803). 

C¸c chi tiÕt vÒ nguån ®iÖn cung cÊp cho thiÕt bÞ ph¶i ®îc chØ dÉn râ rµng trªn thiÕt bÞ. 

Ph¶i ®¸nh dÊu c¸c khèi cña thiÕt bÞ râ rµng trªn mÆt ngoµi víi c¸c th«ng tin vÒ nhµ s¶n 
xuÊt, kiÓu ®¨ng ký cña thiÕt bÞ vµ sè xª ri cña bé phËn. 

Kho¶ng c¸ch an toµn ph¶i ®îc chØ ra trªn thiÕt bÞ hoÆc trong c¸c tµi liÖu híng dÉn sö 
dông cung cÊp kÌm theo thiÕt bÞ. 

4.6 Khëi ®éng thiÕt bÞ 

Sau khi bËt m¸y, thiÕt bÞ ph¶i ho¹t ®éng trong kho¶ng thêi gian 5 s. 

5. C¸c yªu cÇu kü thuËt 

5.1 Thêi gian chuyÓn kªnh 

Sù bè trÝ chuyÓn kªnh cÇn ph¶i sao cho thêi gian cÇn thiÕt ®Ó chuyÓn viÖc sö dông tõ 
kªnh nµy sang bÊt kú mét kªnh nµo kh¸c kh«ng ®îc vît qu¸ 5 s. 

Thêi gian cÇn thiÕt ®Ó thay ®æi tõ ph¸t thµnh thu hoÆc ngîc l¹i kh«ng ®îc vît qu¸ 0,3 s. 

5.2 Ph©n lo¹i c¸c ®Æc ®iÓm ®iÒu chÕ vµ bøc x¹ 

ThiÕt bÞ ph¶i sö dông ®iÒu chÕ pha, G3E (®iÒu chÕ tÇn sè víi chØnh t¨ng 6 dB/oct)  
cho tho¹i, vµ G2B cho b¸o hiÖu gäi chän sè (DSC) (xem “ThÓ lÖ V« tuyÕn ®iÖn quèc tÕ ”, Phô 
lôc 19). 

ThiÕt bÞ ph¶i ®îc thiÕt kÕ ®Ó ho¹t ®éng tèt víi kho¶ng c¸ch kªnh lµ 25 kHz. 

§é lÖch tÇn sè t¬ng øng víi ®iÒu chÕ 100% ph¶i lµ ±5 kHz. 
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5.3 C¸c tiÖn Ých ®a quan s¸t 

5.3.1 C¸c tiªu chuÈn chÊt lîng bæ sung 

ThiÕt bÞ ®iÖn tho¹i v« tuyÕn VHF cã c¸c tiÖn Ých ®a quan s¸t ph¶i tu©n thñ c¸c tiªu 
chuÈn chÊt lîng bæ sung sau ®©y (xem NghÞ quyÕt IMO A.524): 

a) ThiÕt bÞ ph¶i cã kh¶ n¨ng quÐt tù ®éng mét kªnh u tiªn vµ mét kªnh bæ sung. ThiÕt 
bÞ cã thÓ cã c¸c tiÖn Ých thay ®æi tù ®éng kªnh bæ sung, ngêi sö dông kh«ng ®îc thùc hiÖn 
chøc n¨ng nµy. Ph¶i cã c¸c biÖn ph¸p ®Ó khãa/më; 

b) Kªnh u tiªn lµ c¸c kªnh ®îc lÊy mÉu ngay c¶ trong trêng hîp cã tÝn hiÖu trªn 
kªnh bæ sung, trªn kªnh nµy trong kho¶ng thêi gian ph¸t hiÖn cã tÝn hiÖu m¸y thu sÏ kho¸; 

c) Kªnh bæ sung lµ kªnh ®îc gi¸m s¸t trong c¸c kho¶ng thêi gian thiÕt bÞ kh«ng lÊy 
mÉu hoÆc thu tÝn hiÖu trªn kªnh u tiªn; 

d) C¸c tiÖn Ých ®îc cung cÊp ph¶i bao gåm chøc n¨ng bËt t¾t b»ng tay thiÕt bÞ quÐt. 
Ngoµi ra ph¶i ®¶m b¶o r»ng m¸y thu duy tr× ë cïng kªnh víi m¸y ph¸t trong toµn bé kho¶ng 
thêi gian liªn l¹c bÊt kú nµo trªn tµu, vÝ dô chøc n¨ng quÐt cã thÓ tù ®éng t¾t khi t¾t tæ hîp 
cÇm tay; 

e) Ph¶i lùa chän ®îc kªnh bæ sung vµ kªnh u tiªn t¹i vÞ trÝ vËn hµnh; 

f) Khi chøc n¨ng quÐt ho¹t ®éng, sè cña hai kªnh mµ thiÕt bÞ ®ang ho¹t ®éng ph¶i ®ång 
thêi ®îc hiÓn thÞ râ rµng; 

g) Trong mét m¸y thu ph¸t v« tuyÕn, khi chøc n¨ng quÐt ®ang ho¹t ®éng th× kh«ng 
®îc ph¸t. Khi t¾t chøc n¨ng quÐt, c¶ m¸y thu vµ m¸y ph¸t ph¶i chuyÓn tù ®éng ®Õn tÇn sè 
cña kªnh bæ sung ®îc chän; 

h) Mét m¸y thu ph¸t v« tuyÕn cÇn cã nóm ®iÒu khiÓn b»ng tay (vÝ dô, phÝm bÊm) ®Ó 
chuyÓn thiÕt bÞ ho¹t ®éng ®Õn kªnh u tiªn mét c¸ch nhanh chãng; 

i) T¹i vÞ trÝ vËn hµnh cña mét m¸y thu ph¸t, kªnh bæ sung ®îc chän ph¶i ®îc chØ ra râ 
rµng khi ®ang lµ kªnh ho¹t ®éng cña thiÕt bÞ. 

5.3.2 C¸c ®Æc tÝnh quÐt 

Khi bËt chøc n¨ng quÐt, kªnh u tiªn ph¶i ®îc lÊy mÉu trong kho¶ng thêi gian tèi ®a lµ 
2 s. NÕu cã tÝn hiÖu trªn kªnh u tiªn th× m¸y thu ph¶i duy tr× trªn kªnh nµy trong kho¶ng 
thêi gian cña tÝn hiÖu thu ®îc ®ã. 

NÕu thu ®îc tÝn hiÖu trªn kªnh bæ sung th× viÖc lÊy mÉu kªnh u tiªn vÉn ph¶i tiÕp tôc, 
vµ nh vËy ph¶i ng¾t viÖc thu trªn kªnh nµy trong kho¶ng thêi gian ng¾n nhÊt cã thÓ vµ kh«ng 
®îc kÐo dµi h¬n 150 ms. 

ThiÕt kÕ m¸y thu ph¶i ho¹t ®éng tèt trong kho¶ng thêi gian lÊy mÉu kªnh u tiªn bëi v× 
c¸c ®iÒu kiÖn thu trªn kªnh u tiªn cã thÓ kh¸c víi c¸c ®iÒu kiÖn thu trªn kªnh bæ sung. 

Khi kh«ng cã tÝn hiÖu trªn kªnh u tiªn, vµ trong khi ®ã thu ®îc tÝn hiÖu trªn kªnh bæ 
sung, kho¶ng thêi gian cho mçi lÇn nghe trªn kªnh nµy tèi thiÓu lµ 850 ms. 

Ph¶i cã c¸c biÖn ph¸p ®Ó chØ ra kªnh ®ang thu ®îc tÝn hiÖu. 

5.4 C¸c giao diÖn cña bé ®iÒu khiÓn DSC 

ThiÕt bÞ ph¶i cã trë kh¸ng ®Çu ra vµ trë kh¸ng ®Çu vµo tÝn hiÖu DSC lµ 600 Ω, ®èi xøng 
vµ cã d©y tiÕp ®Êt riªng. 
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NÕu thiÕt bÞ ®îc thiÕt kÕ nh mét khèi tÝch hîp hoÆc ®îc g¾n cè ®Þnh víi giao diÖn sè 
®Õn mét bé ®iÒu khiÓn DSC, th× thiÕt bÞ cÇn ph¶i tu©n thñ c¸c yªu cÇu liªn quan trong EN 300 
338, nh mét thiÕt bÞ tÝch hîp. 

5.4.1 C¸c giao diÖn vËn hµnh 

Giao diÖn ®iÒu khiÓn ph¶i tu©n thñ theo IEC 1162-1. 

C¸c giao thøc ph¶i tu©n thñ theo FSI (xem Phô lôc B). Giao diÖn ®Çu vµo kho¸ m¸y  
ph¸t lµ m¹ch 2 d©y bäc kÝn ®Ó ph¸t víi ®iÖn ¸p hë m¹ch 50 V vµ dßng ng¾n m¹ch cùc ®¹i lµ 
100 mA. 

Ph¶i sö dông c¸c thiÕt bÞ kÕt nèi th¬ng m¹i s½n cã. Nhµ s¶n xuÊt ph¶i cung cÊp cho 
ngêi sö dông c¸c chØ tiªu kü thuËt cña bé kÕt nèi. 

6. C¸c ®iÒu kiÖn ®o kiÓm chung 

6.1 Bè trÝ c¸c tÝn hiÖu ®o kiÓm cho ®Çu vµo m¸y thu 

Nèi c¸c nguån tÝn hiÖu ®o kiÓm ph¶i ®Õn ®Çu vµo m¸y thu sao cho trë kh¸ng víi ®Çu 

vµo m¸y thu lµ 50 Ω, cho dï ®a mét hay nhiÒu tÝn hiÖu ®o kiÓm ®ång thêi vµo m¸y thu. 

Ph¶i biÓu diÔn møc cña tÝn hiÖu ®o kiÓm theo e.m.f t¹i c¸c thiÕt bÞ ®Çu cuèi nèi ®Õn  
m¸y thu. 

TÇn sè danh ®Þnh cña m¸y thu lµ tÇn sè sãng mang cña kªnh ®îc chän. 

6.2 TiÖn Ých t¾t ©m thanh 

Trõ khi cã c¸c chØ dÉn kh¸c, chøc n¨ng t¾t ©m thanh m¸y thu kh«ng ®îc ho¹t ®éng 
trong kho¶ng thêi gian thùc hiÖn phÐp ®o kiÓm. 

6.3 §iÒu chÕ ®o kiÓm b×nh thêng 

§èi víi ®iÒu chÕ ®o kiÓm b×nh thêng, tÇn sè ®iÒu chÕ ph¶i lµ 1 kHz vµ ®é lÖch tÇn sè lµ 

±3 kHz. 

6.4 ¡ng ten gi¶ 

Khi thùc hiÖn phÐp ®o kiÓm víi mét ¨ng ten gi¶, ¨ng ten nµy ph¶i cã t¶i 50 Ω kh«ng 
bøc x¹ vµ kh«ng ph¶n x¹. 

6.5 Bè trÝ ®a c¸c tÝn hiÖu ®o kiÓm cho ®Çu vµo m¸y ph¸t 

Trong tiªu chuÈn nµy, c¸c tÝn hiÖu ®ang ®iÒu chÕ tÇn sè ©m thanh ®a vµo m¸y ph¸t 
ph¶i do mét bé t¹o tÝn hiÖu t¹o ra vµ ®a vµo m¸y ph¸t qua c¸c ®Çu nèi thay cho bé chuyÓn 
®æi mi-cr«. 

6.6 C¸c kªnh ®o kiÓm 

Trõ khi cã quy ®Þnh kh¸c, nÕu kh«ng ph¶i thùc hiÖn c¸c phÐp ®o kiÓm trªn kªnh 16. 
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6.7 §é kh«ng ®¶m b¶o ®o vµ gi¶i thÝch kÕt qu¶ ®o kiÓm 

6.7.1 §é kh«ng ®¶m b¶o ®o 

B¶ng 1: §é kh«ng ®¶m b¶o ®o tuyÖt ®èi: c¸c gi¸ trÞ cùc ®¹i 
C¸c th«ng sè §é kh«ng ®¶m b¶o ®o cùc ®¹i 

TÇn sè RF ±1 × 10-7 
C«ng suÊt RF ±0,75 dB 
§é lÖch tÇn sè cùc ®¹i  
- Trong kho¶ng tõ 300 Hz ÷ 6 kHz cña tÇn sè ®iÒu chÕ ±5% 
- Trong kho¶ng tõ 6 kHz ÷ 25 kHz cña tÇn sè ®iÒu chÕ ±3 dB 
Giíi h¹n vÒ ®é lÖch tÇn sè ±5% 
C«ng suÊt kªnh l©n cËn ±5 dB 
Ph¸t x¹ gi¶ dÉn cña m¸y ph¸t ±4 dB 
C«ng suÊt ®Çu ra ©m tÇn ±0,5 dB 
C¸c ®Æc tÝnh vÒ biªn ®é cña bé giíi h¹n m¸y thu ±1,5 dB 
§é nh¹y t¹i 20 dB SINAD ±3 dB 
Ph¸t x¹ dÉn cña m¸y thu ±3 dB 
PhÐp ®o hai tÝn hiÖu ±4 dB 
PhÐp ®o ba tÝn hiÖu ±3 dB 
Ph¸t x¹ bøc x¹ cña m¸y ph¸t ±6 dB 
Ph¸t x¹ bøc x¹ cña m¸y thu ±6 dB 
Thêi gian chuyÓn ®æi qu¸ ®é cña m¸y ph¸t ±20% 
TÇn sè ®ét biÕn cña m¸y ph¸t ±250 Hz 
Gi¶m ®é nh¹y cña m¸y thu (chÕ ®é song c«ng) ±0,5 dB 

§èi víi c¸c ph¬ng ph¸p ®o trong tiªu chuÈn nµy, c¸c gi¸ trÞ ®é kh«ng ®¶m b¶o ®o lµ hîp 
lÖ víi møc tin cËy lµ 95% khi ®îc tÝnh theo ph¬ng ph¸p cho trong tµi liÖu ETR 028. 

6.7.2 Gi¶i thÝch kÕt qu¶ ®o kiÓm 

ViÖc gi¶i thÝch c¸c kÕt qu¶ ghi trong b¸o c¸o ®o kiÓm cho c¸c phÐp ®o ph¶i ®îc thùc 
hiÖn nh sau: 

• So s¸nh c¸c gi¸ trÞ ®o ®îc víi chØ tiªu t¬ng øng ®Ó quyÕt ®Þnh xem thiÕt bÞ cã ®¸p 
øng ®îc c¸c yªu cÇu trong tiªu chuÈn nµy kh«ng; 

• Ph¶i ghi l¹i gi¸ trÞ ®é kh«ng ®¶m b¶o ®o cho mçi th«ng sè trong b¸o c¸o ®o kiÓm; 

• Gi¸ trÞ ®é kh«ng ®¶m b¶o ®o ghi l¹i cho mçi th«ng sè ph¶i b»ng hoÆc thÊp h¬n c¸c 
gi¸ trÞ ®îc ghi trong b¶ng 1. 

Chó ý: Thñ tôc sö dông c¸c gi¸ trÞ vÒ ®é kh«ng ®¶m b¶o ®o cùc ®¹i cã hiÖu lùc cho ®Õn 
khi cã quy ®Þnh kh¸c t¬ng ®¬ng. 

6.8 C¸c ®iÒu kiÖn ®o kiÓm, nguån ®iÖn vµ nhiÖt ®é 

6.8.1 C¸c ®iÒu kiÖn ®o kiÓm b×nh thêng vµ tíi h¹n 

Ph¶i thùc hiÖn c¸c phÐp ®o kiÓm trong c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng, vµ khi cã 
quy ®Þnh, thùc hiÖn trong c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi c¸c môc 6.10.1  
vµ 6.10.2). 
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6.8.2 Nguån ®iÖn ®o kiÓm 

Trong khi thùc hiÖn phÐp ®o, nguån ®iÖn cung cÊp cho thiÕt bÞ ph¶i cã kh¶ n¨ng t¹o ra 
c¸c ®iÖn ¸p ®o kiÓm b×nh thêng vµ tíi h¹n quy ®Þnh trong c¸c môc 6.9.2 vµ 6.10.2. 

Trë kh¸ng trong cña nguån ®iÖn ®o kiÓm ph¶i ®ñ bÐ (cã thÓ bá qua ®îc) ®Ó kh«ng ¶nh 
hëng ®Õn kÕt qu¶ ®o kiÓm. Ph¶i ®o ®iÖn ¸p cña nguån ®iÖn t¹i ®Çu vµo cña thiÕt bÞ. 

Trong thêi gian thùc hiÖn phÐp ®o, ph¶i duy tr× ®iÖn ¸p cña nguån ®iÖn trong kho¶ng sai 
sè ±3% cña møc ®iÖn ¸p b¾t ®Çu phÐp ®o. 

6.9 C¸c ®iÒu kiÖn ®o kiÓm b×nh thêng 

6.9.1 NhiÖt ®é vµ ®é Èm b×nh thêng 

C¸c ®iÒu kiÖn vÒ ®é Èm vµ nhiÖt ®é b×nh thêng cho phÐp ®o bao gåm c¶ nhiÖt ®é vµ ®é 
Èm ph¶i n»m trong giíi h¹n sau ®©y: 

- NhiÖt ®é: tõ 150C ÷ 350C; 

- §é Èm t¬ng ®èi: tõ 20% ÷ 75%. 

Khi ®é Èm t¬ng ®èi thÊp h¬n 20%, ph¶i ghi l¹i trong b¶n b¸o c¸o ®o kiÓm. 

6.9.2 Nguån ®iÖn b×nh thêng 

6.9.2.1 TÇn sè vµ ®iÖn ¸p líi 

§èi víi thiÕt bÞ ®îc nèi víi nguån ®iÖn líi th× ®iÖn ¸p ®o kiÓm b×nh thêng ph¶i lµ 
®iÖn ¸p nguån ®iÖn líi danh ®Þnh. Trong tiªu chuÈn nµy, ®iÖn ¸p danh ®Þnh ph¶i lµ ®iÖn ¸p 
®îc c«ng bè hay mét gi¸ trÞ bÊt kú trong c¸c ®iÖn ¸p ®îc thiÕt kÕ cho thiÕt bÞ.  

TÇn sè cña ®iÖn ¸p ®o kiÓm ph¶i lµ 50 Hz ± 1 Hz. 

6.9.2.2 Nguån ¾c quy 

Khi thiÕt bÞ ®îc thiÕt kÕ ®Ó ho¹t ®éng b»ng nguån ¾c quy, ®iÖn ¸p ®o kiÓm b×nh thêng 
lµ ®iÖn ¸p danh ®Þnh cña ¾c quy (12 V, 24 V...). 

6.9.2.3 C¸c nguån ®iÖn kh¸c 

Khi thiÕt bÞ ho¹t ®éng b»ng c¸c nguån ®iÖn kh¸c, ®iÖn ¸p ®o kiÓm b×nh thêng ph¶i do 
nhµ x¶n suÊt thiÕt bÞ c«ng bè. 

6.10 C¸c ®iÒu kiÖn ®o kiÓm tíi h¹n 

Trõ khi cã quy ®Þnh kh¸c, nÕu kh«ng c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n cã nghÜa lµ EUT 
ph¶i ®îc ®o kiÓm ®ång thêi t¹i nhiÖt ®é cao h¬n vµ t¹i giíi h¹n trªn cña ®iÖn ¸p cung cÊp, 
còng nh t¹i nhiÖt ®é thÊp h¬n vµ t¹i giíi h¹n díi cña ®iÖn ¸p cung cÊp. 

6.10.1 NhiÖt ®é tíi h¹n 

§èi víi c¸c phÐp ®o t¹i nhiÖt ®é tíi h¹n, ph¶i thùc hiÖn phÐp ®o trong môc 6.11, t¹i 
nhiÖt ®é tíi h¹n thÊp -150C vµ t¹i nhiÖt ®é tíi h¹n cao +550C. 

6.10.2 Nguån ®iÖn ®o kiÓm tíi h¹n 

6.10.2.1 Nguån ®iÖn líi 

§iÖn ¸p ®o kiÓm tíi h¹n cho thiÕt bÞ nèi ®Õn nguån ®iÖn líi ph¶i b»ng ®iÖn ¸p líi 
danh ®Þnh ±10%. TÇn sè cña ®iÖn ¸p ®o kiÓm ph¶i lµ 50 Hz ± 1 Hz.  
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6.10.2.2 Nguån ¾c quy 

Khi thiÕt bÞ ho¹t ®éng b»ng nguån ¾c quy, ®iÖn ¸p ®o kiÓm tíi h¹n ph¶i b»ng 1,3  vµ 0,9 

lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy (12 V, 24 V...). 

6.10.2.3 C¸c nguån ®iÖn kh¸c 

Khi ho¹t ®éng víi c¸c nguån ®iÖn kh¸c, ®iÖn ¸p ®o kiÓm tíi h¹n ph¶i cã sù tháa thuËn 
gi÷a ®¬n vÞ ®o kiÓm vµ nhµ s¶n xuÊt thiÕt bÞ. 

6.11 Thñ tôc ®o kiÓm t¹i nhiÖt ®é tíi h¹n 

Ph¶i t¾t thiÕt bÞ trong kho¶ng thêi gian t¹o sù æn ®Þnh nhiÖt ®é. 

Tríc c¸c phÐp ®o kiÓm dÉn t¹i nhiÖt ®é cao, ph¶i ®Æt thiÕt bÞ trong buång ®o cho ®Õn 
khi ®¹t ®îc sù c©n b»ng nhiÖt ®é. Sau ®ã bËt thiÕt bÞ trong kho¶ng thêi gian 30 phót trong 
®iÒu kiÖn ph¸t c«ng suÊt cao t¹i ®iÖn ¸p b×nh thêng, thiÕt bÞ ph¶i ®¸p øng ®îc c¸c yªu cÇu 
cña tiªu chuÈn nµy. 

§èi víi phÐp ®o kiÓm t¹i nhiÖt ®é thÊp, ph¶i ®Æt thiÕt bÞ trong buång ®o cho ®Õn khi ®¹t 
®îc sù c©n b»ng vÒ nhiÖt ®é. Sau ®ã bËt thiÕt bÞ ë chÕ ®é chê hoÆc ë chÕ ®é thu trong kho¶ng 
thêi gian 1 phót, sau ®ã thiÕt bÞ ph¶i ®¸p øng ®îc c¸c yªu cÇu cña tiªu chuÈn nµy. 

7. C¸c phÐp ®o kiÓm m«i trêng 

7.1 Thñ tôc 

Ph¶i tiÕn hµnh c¸c phÐp kiÓm tra m«i trêng tríc khi thùc hiÖn phÐp ®o trªn cïng thiÕt 
bÞ theo c¸c yªu cÇu kh¸c nhau cña tiªu chuÈn. Trõ khi cã c¸c quy ®Þnh kh¸c, nÕu kh«ng ph¶i 
nèi thiÕt bÞ ®Õn mét nguån cung cÊp ®iÖn trong kho¶ng thêi gian t¬ng ®¬ng ®Ó thùc hiÖn 
c¸c phÐp ®o kiÓm vÒ ®iÖn. Thùc hiÖn c¸c phÐp ®o kiÓm nµy b»ng c¸ch sö dông ®iÖn ¸p ®o 
kiÓm b×nh thêng. 

7.2 KiÓm tra chÊt lîng  

ViÖc kiÓm tra bao gåm: kiÓm tra sai sè tÇn sè cña m¸y ph¸t (xem môc 8.1.1), c«ng suÊt 
sãng mang cña m¸y ph¸t (xem môc 8.2.1) vµ ®é nh¹y kh¶ dông cña m¸y thu (xem môc 9.3.1): 

• Ph¶i ®o tÇn sè sãng mang cña m¸y ph¸t trªn kªnh 16 khi kh«ng cã ®iÒu chÕ vµ nèi 
m¸y ph¸t víi ¨ng ten gi¶ (xem môc 6.4). Thùc hiÖn phÐp ®o kiÓm víi c«ng t¾c ®Çu ra ë vÞ trÝ 
cùc ®¹i. Sai sè tÇn sè ph¶i n»m trong kho¶ng ±1,5 kHz; 

• Ph¶i ®o c«ng suÊt sãng mang cña m¸y ph¸t trªn kªnh 16 khi nèi m¸y ph¸t víi mét 
¨ng ten gi¶ (xem môc 6.4). Thùc hiÖn phÐp ®o kiÓm víi c«ng t¾c ®Çu ra ë vÞ trÝ cùc ®¹i. C«ng 
suÊt cña sãng mang ph¶i n»m trong kho¶ng 6 W vµ 25 W; 

• Ph¶i ®o ®é nh¹y kh¶ dông cña m¸y thu trªn kªnh 16. §a tÝn hiÖu ®o kiÓm ®îc ®iÒu 
chÕ ®o kiÓm b×nh thêng (xem môc 6.3) vµo m¸y thu. Nèi ®Çu ra cña m¸y thu víi mét t¶i tÇn 
sè ©m thanh vµ mét thiÕt bÞ ®o tû sè SINAD (qua mét bé läc t¹p ©m nh trong môc 9.3.1). 
§iÒu chØnh møc cña tÝn hiÖu ®o kiÓm cho ®Õn khi tû sè SINAD b»ng 20 dB vµ ®iÒu chØnh 
c«ng suÊt tÇn sè ©m thanh cña m¸y thu ®Ó c«ng suÊt ®Çu ra tèi thiÓu b»ng 50% c«ng suÊt ®Çu 
ra biÓu kiÕn. Møc cña tÝn hiÖu ®o kiÓm kh«ng ®îc vît qu¸ +12 dBµV (e.m.f). 
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7.3 Thö rung 

7.3.1 §Þnh nghÜa 

PhÐp thö nµy nh»m kiÓm tra kh¶ n¨ng chÞu rung mµ kh«ng bÞ yÕu ®i vÒ mÆt c¬ häc còng 
nh kh«ng bÞ suy gi¶m ®Æc tÝnh cña thiÕt bÞ. 

7.3.2 Ph¬ng ph¸p thö 

ThiÕt bÞ cïng víi bé gi¶m sãc ®îc b¾t chÆt vµo bµn rung. Cã thÓ treo thiÕt bÞ ®îc thö 
®Ó bï träng lîng kh«ng thÓ g¾n ®îc vµo bµn rung. Ph¶i lµm gi¶m c¸c ¶nh hëng cña trêng 
®iÖn tõ do viÖc thö rung lªn tÝnh n¨ng cña thiÕt bÞ. 

Rung h×nh sin theo ph¬ng th¼ng ®øng ë nh÷ng tÇn sè gi÷a: 

5 Hz vµ 13,2 Hz víi biªn ®é ± 1 mm ± 10% (gia tèc cùc ®¹i 7 m/s2 t¹i 13,2 Hz); 

13,2 Hz vµ 100 Hz víi gia tèc cùc ®¹i kh«ng ®æi 7 m/s2. 

Tèc ®é quÐt tÇn sè ph¶i ®ñ chËm ®Ó ph¸t hiÖn ®îc sù céng hëng trong bÊt kú bé phËn 
nµo cña EUT. 

Trong khi thö rung tiÕn hµnh t×m céng hëng. NÕu thiÕt bÞ cã bÊt kú sù céng hëng nµo 
cã Q ≥ 5 so víi bµn rung, ph¶i tiÕn hµnh kiÓm tra ®é bÒn rung cña thiÕt bÞ t¹i mçi tÇn sè céng 
hëng trong kho¶ng thêi gian 2 giê víi møc rung nh ë trªn. NÕu thiÕt bÞ cã bÊt kú sù céng 
hëng nµo cã Q < 5, th× kiÓm tra ®é bÒn rung cña thiÕt bÞ chØ t¹i tÇn sè céng hëng quan s¸t 
®îc. NÕu kh«ng cã céng hëng, th× kiÓm tra ®é bÒn rung t¹i tÇn sè 30 Hz. 

Thùc hiÖn kiÓm tra chÊt lîng khi kÕt thóc mçi 2 giê kiÓm tra ®é bÒn rung. 

Thùc hiÖn l¹i phÐp thö, b»ng c¸ch rung theo mçi híng vu«ng gãc tõng ®«i mét víi 
nhau trong mÆt ph¼ng n»m ngang. 

Sau khi thùc hiÖn phÐp thö rung, tiÕn hµnh t×m kiÕm nh÷ng biÕn d¹ng c¬ häc cña thiÕt bÞ.   
7.3.3 Yªu cÇu 

ThiÕt bÞ ph¶i ®¸p øng ®îc c¸c yªu cÇu cña viÖc kiÓm tra chÊt lîng. 

Kh«ng cã bÊt kú sù biÕn d¹ng nµo cña thiÕt bÞ cã thÓ nh×n thÊy b»ng m¾t thêng. 

7.4 Thö nhiÖt ®é 

7.4.1 §Þnh nghÜa 

Sù miÔn nhiÔm ®èi víi ¶nh hëng vÒ nhiÖt ®é cña thiÕt bÞ lµ kh¶ n¨ng duy tr× ®Æc tÝnh 
®iÖn vµ c¬ ban ®Çu cña thiÕt bÞ sau khi thùc hiÖn c¸c phÐp kiÓm tra sau ®©y. 

7.4.2 Nung kh« 

7.4.2.1 DÞnh nghÜa 

PhÐp kiÓm tra nµy x¸c ®Þnh kh¶ n¨ng ho¹t ®éng t¹i nhiÖt ®é cao vµ thay ®æi vÒ nhiÖt ®é 
cña thiÕt bÞ. 

7.4.2.2 Ph¬ng ph¸p ®o 

§Æt EUT trong buång ®o cã ®é Èm t¬ng ®èi vµ nhiÖt ®é b×nh thêng. Sau ®ã bËt EUT 
vµ c¸c thiÕt bÞ ®iÒu khiÓn nhiÖt ®é. Sau ®ã n©ng nhiÖt ®é lªn vµ duy tr× t¹i 550C ± 30C. Sau thêi 
gian thö nhiÖt tõ 10 ÷ 16 giê trong buång ®o t¹i nhiÖt ®é 550C ± 30C kiÓm tra chÊt lîng 



 TCN 68 - 241: 2006
  

 17 

EUT. VÉn duy tr× nhiÖt ®é cña buång ®o 550C ± 30C trong toµn bé kho¶ng thêi gian kiÓm tra 
chÊt lîng thiÕt bÞ. Khi kÕt thóc kiÓm tra, ®a EUT trë vÒ c¸c ®iÒu kiÖn m«i trêng b×nh 
thêng hoÆc ®Õn c¸c ®iÒu kiÖn m«i trêng cho phÐp kiÓm tra tiÕp theo. Tèc ®é t¨ng hoÆc 
gi¶m nhiÖt ®é cña buång ®o tèi ®a lµ 10C/phót. 

7.4.2.3 Yªu cÇu 

ThiÕt bÞ ph¶i ®¸p øng c¸c yªu cÇu cña phÐp kiÓm tra chÊt lîng. 

7.4.3 Nung Èm 

7.4.3.1 §Þnh nghÜa 

PhÐp kiÓm tra nµy nh»m x¸c ®Þnh kh¶ n¨ng ho¹t ®éng cña thiÕt bÞ trong ®iÒu kiÖn ®é 
Èm cao. 

7.4.3.2 Ph¬ng ph¸p ®o 

§Æt EUT trong buång ®o cã ®é Èm t¬ng ®èi vµ nhiÖt ®é b×nh thêng. Sau ®ã t¨ng nhiÖt 
®é ®Õn 400C ± 20C vµ ®é Èm t¬ng ®èi ®Õn 930C ± 30C trong kho¶ng thêi gian 3 giê ± 0,5 giê. 
Duy tr× c¸c ®iÒu kiÖn nµy trong kho¶ng thêi gian tõ 10 giê ÷ 16 giê. Khi kÕt thóc thêi gian 
thö trªn cã thÓ bËt c¸c thiÕt bÞ ®iÒu khiÓn nhiÖt ®é kÌm theo thiÕt bÞ. Sau ®ã 30 phót bËt EUT, 
hoÆc ngay sau kho¶ng thêi gian thö nhiÖt khi cã sù ®ång ý cña nhµ s¶n xuÊt, duy tr× EUT ë 
tr¹ng th¸i ho¹t ®éng tèi thiÓu 2 giê vµ trong kho¶ng thêi gian nµy tiÕn hµnh kiÓm tra chÊt 
lîng thiÕt bÞ. Trong toµn bé thêi gian tiÕn hµnh kiÓm tra chÊt lîng ph¶i duy tr× ®é Èm t¬ng 
®èi vµ nhiÖt ®é cña buång ®o nh ®· x¸c ®Þnh. Khi kÕt thóc thêi gian kiÓm tra, vÉn ®Ó EUT 
trong buång ®o, gi¶m nhiÖt ®é cña buång ®o xuèng b×nh thêng trong kho¶ng thêi gian tèi 
thiÓu lµ 1 giê. Khi kÕt thóc toµn bé phÐp kiÓm tra, ®a EUT vÒ c¸c ®iÒu kiÖn m«i trêng b×nh 
thêng hoÆc ®Õn c¸c tr¹ng th¸i yªu cÇu cho phÐp ®o kiÓm tiÕp theo. Tèc ®é t¨ng hoÆc gi¶m 
nhiÖt ®é cña buång ®o tèi ®a lµ 10C/phót. 

7.4.3.3 Yªu cÇu  

ThiÕt bÞ ph¶i ®¸p øng c¸c yªu cÇu cña phÐp kiÓm tra chÊt lîng. 

7.4.4 Chu tr×nh nhiÖt thÊp 

7.4.4.1 §Þnh nghÜa 

C¸c phÐp kiÓm tra nµy x¸c ®Þnh kh¶ n¨ng cña thiÕt bÞ ho¹t ®éng t¹i nhiÖt ®é thÊp, ®ång 
thêi còng cho phÐp thiÕt bÞ thÓ hiÖn kh¶ n¨ng khëi ®éng t¹i nhiÖt ®é thÊp. 

7.4.4.2 Ph¬ng ph¸p ®o 

§Æt EUT trong buång ®o cã nhiÖt ®é vµ ®é Èm t¬ng ®èi b×nh thêng. Sau ®ã gi¶m 
nhiÖt ®é phßng vµ duy tr× t¹i -150C ± 30C trong kho¶ng thêi gian tõ 10 giê ®Õn 16 giê. Sau 
kho¶ng thêi gian kiÓm tra nhiÖt nµy cã thÓ bËt c¸c thiÕt bÞ ®iÒu khiÓn nhiÖt kÌm theo thiÕt bÞ. 
Sau ®ã 30 phót, bËt EUT vµ duy tr× tr¹ng th¸i ho¹t ®éng trong tèi thiÓu 2 giê, trong kho¶ng 
thêi gian nµy tiÕn hµnh kiÓm tra chÊt lîng thiÕt bÞ. Trong toµn bé thêi gian tiÕn hµnh kiÓm 
tra chÊt lîng duy tr× nhiÖt ®é cña buång ®o t¹i -150C ± 30C. Khi kÕt thóc phÐp kiÓm tra, ®a 
EUT trë vÒ c¸c ®iÒu kiÖn b×nh thêng hoÆc ®iÒu kiÖn cÇn thiÕt cho phÐp ®o kiÓm tiÕp theo. 
Tèc ®é t¨ng hoÆc gi¶m nhiÖt ®é nhiÖt ®é buång ®o tèi ®a lµ 10C/phót. 

7.4.4.3 Yªu cÇu 

ThiÕt bÞ ph¶i ®¸p øng ®îc c¸c yªu cÇu cña phÐp kiÓm tra chÊt lîng. 
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8. C¸c yªu cÇu cho m¸y ph¸t 

Trõ khi cã quy ®Þnh kh¸c, nÕu kh«ng ph¶i ®Æt c«ng t¾c c«ng suÊt ®Çu ra t¹i vÞ trÝ cùc ®¹i 
khi thùc hiÖn tÊt c¶ c¸c phÐp ®o kiÓm trªn m¸y ph¸t. 

8.1 Sai sè tÇn sè 

8.1.1 §Þnh nghÜa 

Sai sè tÇn sè lµ sù chªnh lÖch gi÷a tÇn sè sãng mang ®o ®îc vµ gi¸ trÞ danh ®Þnh cña nã. 

8.1.2 Ph¬ng ph¸p ®o 

Ph¶i ®o tÇn sè sãng mang khi kh«ng ®iÒu chÕ, khi nèi m¸y ph¸t víi mét ¨ng ten gi¶ 
(xem môc 6.4). Thùc hiÖn phÐp ®o trong c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng (xem môc 6.9) 
vµ tíi h¹n (xem môc 6.10). 

Ph¶i ®Æt c«ng t¾c c«ng suÊt ®Çu ra ë c¶ hai vÞ trÝ cùc ®¹i vµ cùc tiÓu khi thùc hiÖn phÐp 
®o kiÓm nµy. 

8.1.3 Yªu cÇu 

Sai sè tÇn sè ph¶i n»m trong kho¶ng ±1,5 kHz. 

8.2 C«ng suÊt sãng mang 

8.2.1 §Þnh nghÜa 

C«ng suÊt sãng mang lµ c«ng suÊt trung b×nh ph¸t ®Õn ¨ng ten gi¶ trong kho¶ng thêi 
gian mét chu kú tÇn sè v« tuyÕn khi kh«ng cã ®iÒu chÕ. 

C«ng suÊt ®Çu ra biÓu kiÕn lµ c«ng suÊt sãng mang do nhµ s¶n xuÊt c«ng bè. 

8.2.2 Ph¬ng ph¸p ®o 

Nèi m¸y ph¸t víi mét ¨ng ten gi¶ (xem môc 6.4) vµ ®o c«ng suÊt ph¸t ®Õn ¨ng ten gi¶ 
nµy. Thùc hiÖn phÐp ®o trªn kªnh tÇn sè cao nhÊt, trªn kªnh tÇn sè thÊp nhÊt vµ kªnh 16 trong 
c¶ hai ®iÒu kiÖn ®o kiÓm b×nh thêng (xem môc 6.9) vµ tíi h¹n (xem môc 6.10). 

8.2.3 Yªu cÇu 

8.2.3.1 C¸c ®iÒu kiÖn ®o kiÓm b×nh thêng 

§Æt c«ng t¾c c«ng suÊt ®Çu ra ë vÞ trÝ cùc ®¹i (xem môc 4.2) khi ®o trªn c¸c kªnh trong 
Phô lôc 18 (ThÓ lÖ V« tuyÕn ®iÖn quèc tÕ), c«ng suÊt sãng mang ph¶i n»m trong kho¶ng 6 W 
vµ 25 W vµ kh«ng ®îc sai kh¸c nhiÒu h¬n ±1,5 dB so víi c«ng suÊt ®Çu ra biÓu kiÕn. 

8.2.3.2 C¸c ®iÒu kiÖn ®o kiÓm tíi h¹n 

§Æt c«ng t¾c c«ng suÊt ®Çu ra ë vÞ trÝ cùc ®¹i khi thùc hiÖn phÐp ®o, c«ng suÊt cña sãng 
mang ph¶i n»m trong kho¶ng 6 W vµ 25 W; vµ n»m trong kho¶ng +2 dB, -3 dB cña c«ng suÊt 
®Çu ra biÓu kiÕn. 

Khi ®Æt c«ng t¾c c«ng suÊt ®Çu ra ë vÞ trÝ cùc tiÓu, c«ng suÊt sãng mang ph¶i n»m trong 
kho¶ng 0,1 W vµ 1 W. 

8.3 §é lÖch tÇn sè 

8.3.1 §Þnh nghÜa 

Trong tiªu chuÈn nµy, ®é lÖch tÇn sè lµ sù chªnh lÖch gi÷a tÇn sè tøc thêi cña tÝn hiÖu 
tÇn sè v« tuyÕn ®îc ®iÒu chÕ vµ tÇn sè sãng mang. 
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8.3.2 §é lÖch tÇn sè cho phÐp cùc ®¹i 

8.3.2.1 Ph¬ng ph¸p ®o 

Nèi m¸y ph¸t víi mét ¨ng ten gi¶ (xem môc 6.4). §o ®é lÖch tÇn sè t¹i ®Çu ra  b»ng 
mét m¸y ®o ®é lÖch cã kh¶ n¨ng ®o ®îc ®é lÖch cùc ®¹i, do c¸c thµnh phÇn xuyªn ®iÒu chÕ 
vµ hµi ®îc t¹o ra trong m¸y ph¸t . 

Thay ®æi tÇn sè ®iÒu chÕ gi÷a 100 Hz vµ 3 kHz. Møc cña tÝn hiÖu ®o kiÓm ph¶i lín h¬n 
20 dB so víi møc tÝn hiÖu t¹o ra ®iÒu chÕ ®o kiÓm b×nh thêng (xem môc 6.3). Thùc hiÖn l¹i 
phÐp ®o víi c«ng t¾c c«ng suÊt ®Çu ra ®îc ®Æt ë vÞ trÝ cùc ®¹i vµ cùc tiÓu. 

8.3.2.2 Yªu cÇu 

§é lÖch tÇn sè cho phÐp cùc ®¹i ph¶i lµ ±5 kHz. 

8.3.3 Suy gi¶m ®é lÖch tÇn sè t¹i c¸c tÇn sè ®iÒu chÕ lín h¬n 3 kHz 

8.3.3.1 Ph¬ng ph¸p ®o 

M¸y ph¸t ho¹t ®éng trong c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng (xem môc 6.9), nèi m¸y 
ph¸t víi mét t¶i nh quy ®Þnh trong môc 6.4. M¸y ph¸t ®îc ®iÒu chÕ ®o kiÓm b×nh thêng 
(xem môc 6.3). Gi÷ møc ®Çu vµo cña tÝn hiÖu ®iÒu chÕ kh«ng ®æi, thay ®æi tÇn sè ®iÒu chÕ 
gi÷a 3 kHz vµ 25 kHz vµ thùc hiÖn phÐp ®o kiÓm ®é lÖch tÇn sè. 

8.3.3.2 Yªu cÇu 

§èi víi c¸c tÇn sè ®iÒu chÕ gi÷a 3 kHz vµ 6 kHz, ®é lÖch tÇn sè kh«ng ®îc vît qu¸ ®é 
lÖch tÇn víi tÇn sè ®iÒu chÕ lµ 3 kHz. §èi víi tÇn sè ®iÒu chÕ 6 kHz, ®é lÖch tÇn kh«ng ®îc 
vît qu¸ ±1,5 kHz, nh trong h×nh 1. 

§èi víi c¸c tÇn sè ®iÒu chÕ gi÷a 6 kHz vµ 25 kHz, ®é lÖch tÇn kh«ng ®îc vît qu¸ giíi 
h¹n ®îc x¸c ®Þnh b»ng ®¸p øng tuyÕn tÝnh cña ®é lÖch tÇn theo tÇn sè ®iÒu chÕ (tÝnh b»ng 
dB). B¾t ®Çu t¹i ®iÓm mµ tÇn sè ®iÒu chÕ lµ 6 kHz víi ®é lÖch tÇn lµ ±1,5 kHz cã ®é dèc lµ  
-14 dB/oct, ®é lÖch tÇn gi¶m khi tÇn sè ®iÒu chÕ t¨ng, nh chØ ra trong h×nh 1. 
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8.4 §é nh¹y cña bé ®iÒu chÕ bao gåm c¶ mi-cr« 

8.4.1 §Þnh nghÜa 

§Æc tÝnh nµy biÓu diÔn kh¶ n¨ng t¹o ra ®iÒu chÕ hoµn toµn cña m¸y ph¸t khi ®a mét tÝn 
hiÖu tÇn sè ©m thanh t¬ng øng víi møc tho¹i trung b×nh th«ng thêng vµo mi-cr«. 

8.4.2 Ph¬ng ph¸p ®o 

§a mét tÝn hiÖu ©m thanh cã tÇn sè 1 kHz víi møc ©m lµ 94 dBA vµo mi-cr«. §o ®é 
lÖch t¹o ra. 

8.4.3 Yªu cÇu 

§é lÖch tÇn sè ph¶i n»m gi÷a ±1,5 kHz vµ ±3 kHz. 

8.5 §¸p øng tÇn sè ©m thanh 

8.5.1 §Þnh nghÜa 

§¸p øng tÇn sè ©m thanh lµ ®é lÖch tÇn cña m¸y ph¸t theo hµm cña tÇn sè ®iÒu chÕ. 

8.5.2 Ph¬ng ph¸p ®o 

§a vµo m¸y ph¸t tÝn hiÖu ®iÒu chÕ cã tÇn sè 1 kHz, ®o ®é lÖch tÇn sè t¹i ®Çu ra. §iÒu 
chØnh møc tÝn hiÖu ©m ®Çu vµo sao cho ®é lÖch tÇn lµ ±1 kHz. §©y lµ ®iÓm chuÈn nh trong 
h×nh 2 (1 kHz t¬ng øng víi 0 dB). 

Sau ®ã thay ®æi tÇn sè ®iÒu chÕ gi÷a 300 Hz vµ 3 kHz nhng vÉn gi÷ møc cña tÝn hiÖu 
tÇn sè ©m thanh kh«ng ®æi nh ®· ®îc x¸c ®Þnh ë trªn. 

ChØ thùc hiÖn phÐp ®o nµy trªn trªn mét kªnh (xem môc 6.6). 

8.5.3 Yªu cÇu 

§¸p øng tÇn sè ©m thanh ph¶i n»m trong kho¶ng +1 dB vµ -3 dB cña mét ®êng th¼ng 
cã ®é nghiªng 6 dB/oct ®i qua ®iÓm chuÈn (xem h×nh 2). 
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8.6 MÐo hµi tÇn sè ©m thanh cña ph¸t x¹ 

8.6.1 §Þnh nghÜa 

MÐo hµi ph¸t x¹ ®îc ®iÒu chÕ bëi mét tÝn hiÖu tÇn sè ©m thanh ®îc x¸c ®Þnh b»ng tû 
sè gi÷a ®iÖn ¸p r.m.s cña tÊt c¶ c¸c thµnh phÇn hµi tÇn sè c¬ b¶n víi ®iÖn ¸p r.m.s tæng cña tÝn 
hiÖu sau khi gi¶i ®iÒu chÕ tuyÕn tÝnh, biÓu diÔn theo phÇn tr¨m. 

8.6.2 Ph¬ng ph¸p ®o 

TÝn hiÖu RF cña m¸y ph¸t ®îc ®a qua mét thiÕt bÞ ghÐp thÝch hîp tíi bé gi¶i ®iÒu chÕ 
tuyÕn tÝnh cã m¹ch chØnh gi¶m 6 dB/oct. §Æt c«ng t¾c c«ng suÊt ®Çu ra ë vÞ trÝ cùc ®¹i vµ cùc 
tiÓu khi thùc hiÖn phÐp ®o kiÓm nµy. 

8.6.2.1 §iÒu kiÖn ®o kiÓm b×nh thêng 

Trong c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng (xem môc 6.9), tÝn hiÖu RF ph¶i ®îc ®iÒu 
chÕ thµnh c«ng t¹i c¸c tÇn sè 300 Hz, 500 Hz vµ 1 kHz víi chØ sè ®iÒu chÕ kh«ng ®æi b»ng 3. 

MÐo cña tÝn hiÖu tÇn sè ©m thanh ph¶i ®îc ®o t¹i tÊt c¶ c¸c tÇn sè nãi trªn. 

8.6.2.2 §iÒu kiÖn ®o kiÓm tíi h¹n 

Trong c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi c¶ hai môc 6.10.1 vµ 6.10.2), 

thùc hiÖn phÐp ®o kiÓm t¹i tÇn sè 1 kHz víi ®é lÖch tÇn lµ ±3 kHz. 

8.6.3 Yªu cÇu  

MÐo hµi kh«ng ®îc vît qu¸ 10%. 

8.7 C«ng suÊt kªnh l©n cËn 

8.7.1 §Þnh nghÜa 

C«ng suÊt kªnh l©n cËn lµ mét phÇn tæng c«ng suÊt ®Çu ra cña m¸y ph¸t trong c¸c ®iÒu 
kiÖn ®iÒu chÕ x¸c ®Þnh, c«ng suÊt nµy n»m trong b¨ng th«ng x¸c ®Þnh cã tÇn sè trung t©m lµ 
tÇn sè danh ®Þnh cña mét trong c¸c kªnh l©n cËn. 

C«ng suÊt nµy lµ tæng c«ng suÊt trung b×nh do ®iÒu chÕ, tiÕng ï vµ t¹p ©m cña m¸y ph¸t 
g©y ra. 

8.7.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o kiÓm nµy trªn kªnh tÇn sè thÊp nhÊt, kªnh tÇn sè cao nhÊt vµ kªnh 16. 

§o c«ng suÊt kªnh l©n cËn b»ng mét m¸y thu ®o c«ng suÊt, m¸y thu ®o c«ng suÊt nµy 
ph¶i tu©n thñ c¸c yªu cÇu cho trong Phô lôc A còng nh trong KhuyÕn nghÞ ITU-R SM  
332-4. 

a) M¸y ph¸t ph¶i ho¹t ®éng t¹i c«ng suÊt sãng mang nh trong môc 8.2 ë c¸c ®iÒu kiÖn 
®o kiÓm b×nh thêng. Nèi ®Çu ra cña m¸y ph¸t víi ®Çu vµo cña m¸y thu ®o qua mét thiÕt bÞ 
kÕt nèi sao cho trë kh¸ng víi m¸y ph¸t lµ 50 Ω vµ møc t¹i ®Çu vµo m¸y thu ®o lµ thÝch hîp. 

b) Víi m¸y ph¸t cha ®iÒu chÕ, ph¶i ®iÒu chØnh tÇn sè m¸y thu ®o sao cho ®¹t ®îc ®¸p 
øng cùc ®¹i. §ã lµ ®iÓm ®¸p øng 0 dB. Ph¶i ghi l¹i th«ng sè thiÕt lËp bé suy hao cña m¸y thu 
®o vµ kÕt qu¶ trªn dông cô ®o.  
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Cã thÓ thùc hiÖn phÐp ®o kiÓm víi m¸y ph¸t ®iÒu chÕ ®o kiÓm b×nh thêng, trong 
trêng hîp nµy ph¶i ghi l¹i ®iÒu kiÖn ®o kiÓm cïng víi kÕt qu¶ ®o trong b¸o c¸o ®o. 

c) §iÒu chØnh tÇn sè cña m¸y thu ®o ra khái tÇn sè sãng mang sao cho ®¸p øng -6 dB 
cña m¸y thu ®o gÇn nhÊt víi tÇn sè sãng mang cña m¸y ph¸t xuÊt hiÖn t¹i vÞ trÝ c¸ch tÇn sè 
sãng mang danh ®Þnh lµ 17 kHz. 

d) M¸y ph¸t ®îc ®iÒu chÕ víi tÇn sè 1,25 kHz t¹i møc cao h¬n 20 dB so víi møc yªu 

cÇu ®Ó t¹o ra ®é lÖch tÇn ±3 kHz. 

e) §iÒu chØnh bé suy hao cña m¸y thu ®o ®Ó cã ®îc gi¸ trÞ t¬ng tù nh trong bíc b) 
hoÆc cã mèi liªn hÖ x¸c ®Þnh víi gi¸ trÞ ®äc t¹i bíc b). 

f) Tû sè gi÷a c«ng suÊt kªnh l©n cËn vµ c«ng suÊt sãng mang lµ ®é chªnh lÖch gi÷a hai 
gi¸ trÞ thiÕt lËp bé suy hao biÕn ®æi cña m¸y thu ®o trong hai bíc b) vµ e), ®· chØnh theo bÊt 
kú sù kh¸c nhau nµo trong c¸ch ®äc bé chØ thÞ. 

g) Thùc hiÖn l¹i phÐp ®o víi tÇn sè cña m¸y thu ®o ®îc ®iÒu chØnh vÒ phÝa bªn kia cña 
tÇn sè sãng mang. 

8.7.3 Yªu cÇu 

C«ng suÊt kªnh l©n cËn kh«ng ®îc lín h¬n c«ng suÊt sãng mang cña m¸y ph¸t trõ ®i 
70 dB, vµ kh«ng cÇn ph¶i thÊp h¬n 0,2 µW. 

8.8 Ph¸t x¹ gi¶ dÉn truyÒn ®Õn ¨ng ten 

8.8.1 §Þnh nghÜa 

Ph¸t x¹ gi¶ dÉn lµ c¸c ph¸t x¹ trªn mét hay nhiÒu tÇn sè ngoµi ®é réng b¨ng tÇn cÇn 
thiÕt vµ møc ph¸t x¹ gi¶ cã thÓ ®îc lµm gi¶m mµ kh«ng ¶nh hëng ®Õn viÖc truyÒn th«ng tin 
t¬ng øng. Ph¸t x¹ gi¶ gåm ph¸t x¹ hµi, ph¸t x¹ ký sinh, c¸c s¶n phÈm cña xuyªn ®iÒu chÕ vµ 
cña qu¸ tr×nh chuyÓn ®æi tÇn sè, nhng kh«ng bao gåm c¸c ph¸t x¹ ngoµi b¨ng. 

8.8.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o kiÓm ph¸t x¹ gi¶ dÉn víi m¸y ph¸t kh«ng ®iÒu chÕ ®îc nèi ®Õn mét 
¨ng ten gi¶ (xem môc 6.4). 

Thùc hiÖn phÐp ®o kiÓm trong d¶i tÇn sè tõ 9 kHz ®Õn 2 GHz, kh«ng bao gåm kªnh trªn 
®ã m¸y ph¸t ®ang ho¹t ®éng vµ c¸c kªnh l©n cËn cña nã. 

Thùc hiÖn phÐp ®o cho tõng ph¸t x¹ gi¶ b»ng mét thiÕt bÞ ®o v« tuyÕn hoÆc mét m¸y 
ph©n tÝch phæ. 

8.8.3 Yªu cÇu 

C«ng suÊt cña bÊt kú mét ph¸t x¹ gi¶ dÉn nµo trªn bÊt kú mét tÇn sè rêi r¹c nµo kh«ng 
®îc lín h¬n 0,25 µW. 

8.9 Bøc x¹ vá vµ ph¸t x¹ gi¶ dÉn kh¸c víi ph¸t x¹ gi¶ dÉn truyÒn ®Õn ¨ng ten 

8.9.1 §Þnh nghÜa  

Bøc x¹ vá bao gåm ph¸t x¹ t¹i c¸c tÇn sè, bÞ bøc x¹ bëi cÊu tróc vµ vá thiÕt bÞ. 
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Ph¸t x¹ gi¶ dÉn kh¸c víi ph¸t x¹ gi¶ dÉn truyÒn ®Õn ¨ng ten lµ ph¸t x¹ t¹i c¸c tÇn sè 
kh¸c víi tÇn sè sãng mang vµ c¸c biªn tÇn sinh ra do qu¸ tr×nh ®iÒu chÕ mong muèn, c¸c ph¸t 
x¹ nµy t¹o ra do sù truyÒn dÉn trong d©y dÉn vµ c¸c bé phËn ®i kÌm víi thiÕt bÞ. 

8.9.2 Ph¬ng ph¸p ®o 

Trªn mét vÞ trÝ ®o ®îc lùa chän tõ Phô lôc C, ®Æt thiÕt bÞ trªn bµn xoay kh«ng dÉn ®iÖn 
t¹i mét ®é cao x¸c ®Þnh, cã vÞ trÝ gièng víi sö dông b×nh thêng nhÊt theo khuyÕn nghÞ cña 
nhµ s¶n xuÊt. 

Nèi bé ®Êu nèi ¨ng ten cña m¸y ph¸t víi mét ¨ng ten gi¶, xem môc 6.4. 

§Þnh híng ¨ng ten ®o kiÓm theo ph©n cùc däc vµ chän chiÒu dµi cña ¨ng ten ®o kiÓm 
phï hîp víi tÇn sè tøc thêi cña m¸y thu ®o. 

Nèi ®Çu ra cña ¨ng ten ®o kiÓm víi m¸y thu ®o. 

BËt m¸y ph¸t ë chÕ ®é kh«ng ®iÒu chÕ, ®iÒu chØnh tÇn sè cña m¸y thu ®o trªn d¶i tÇn tõ 
30 MHz ®Õn 2 GHz ngoµi tÇn sè cña kªnh trªn ®ã m¸y ph¸t ®ang ho¹t ®éng vµ c¸c kªnh l©n 
cËn cña nã. 

T¹i mçi tÇn sè ph¸t hiÖn ®îc thµnh phÇn gi¶: 

a) §iÒu chØnh chiÒu cao bµn ®ì ¨ng ten gi¶ trong mét kho¶ng x¸c ®Þnh cho ®Õn khi m¸y 
thu ®o thu ®îc møc tÝn hiÖu cùc ®¹i; 

b) Quay m¸y ph¸t 3600 trong mÆt ph¼ng n»m ngang, cho ®Õn khi m¸y thu ®o thu ®îc 
møc tÝn hiÖu cùc ®¹i; 

c) Ghi l¹i møc tÝn hiÖu cùc ®¹i mµ m¸y thu ®o thu ®îc; 

d) Thay m¸y ph¸t b»ng mét ¨ng ten thay thÕ nh trong Phô lôc C; 

e) §Þnh híng ¨ng ten thay thÕ theo ph©n cùc däc, chän chiÒu dµi cña ¨ng ten thay thÕ 
phï hîp víi tÇn sè cña thµnh phÇn gi¶ thu ®îc; 

f) Nèi ¨ng ten thay thÕ víi mét bé t¹o tÝn hiÖu ®· ®îc hiÖu chØnh; 

g) §Æt tÇn sè cña bé t¹o tÝn hiÖu ®· hiÖu chØnh b»ng víi tÇn sè cña thµnh phÇn gi¶ thu ®îc; 

h) NÕu cÇn thiÕt, ph¶i ®iÒu chØnh bé suy hao ®Çu vµo cña m¸y thu ®o ®Ó lµm t¨ng ®é 
nh¹y cña nã; 

i) Thay ®æi chiÒu cao bµn ®ì ¨ng ten ®o kiÓm trong mét kho¶ng x¸c ®Þnh ®Ó ®¶m b¶o 
thu ®îc tÝn hiÖu cùc ®¹i; 

j) §iÒu chØnh møc tÝn hiÖu ®Çu vµo ¨ng ten thay thÕ sao cho møc tÝn hiÖu mµ m¸y thu 
®o chØ thÞ b»ng víi møc tÝn hiÖu ®· ghi nhí ®îc chØnh theo sù thay ®æi bé suy hao ®Çu vµo 
cña m¸y thu ®o; 

k) Ghi l¹i møc tÝn hiÖu ®Çu vµo ¨ng ten thay thÕ theo møc c«ng suÊt, ®· chØnh theo thay 
®æi bé suy hao ®Çu vµo cña m¸y thu ®o; 

l) Thùc hiÖn l¹i phÐp ®o víi ¨ng ten ®o kiÓm vµ ¨ng ten thay thÕ ®îc ®Þnh híng ph©n 
cùc ngang; 
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m) Gi¸ trÞ c«ng suÊt bøc x¹ hiÖu dông cña c¸c thµnh phÇn ph¸t x¹ gi¶ lµ gi¸ trÞ lín h¬n 
trong hai møc c«ng suÊt ®· ghi l¹i cho mçi thµnh phÇn ph¸t x¹ gi¶ t¹i ®Çu vµo cña ¨ng ten 
thay thÕ, ®îc chØnh ®Ó bï cho ®é t¨ng Ých cña ¨ng ten, nÕu cÇn; 

n) Thùc hiÖn l¹i phÐp ®o víi m¸y ph¸t ë chÕ ®é chê. 

8.9.3 Yªu cÇu 

Khi m¸y ph¸t ë chÕ ®é chê, c¸c ph¸t x¹ gi¶ vµ bøc x¹ vá thiÕt bÞ kh«ng ®îc lín h¬n  
2 nW. 

Khi m¸y ph¸t ë chÕ ®é ho¹t ®éng, c¸c ph¸t x¹ gi¶ vµ bøc x¹ vá thiÕt bÞ kh«ng ®îc lín 
h¬n 0,25 µW. 

8.10 §iÒu chÕ phô tréi cña m¸y ph¸t  

8.10.1 §Þnh nghÜa 

§iÒu chÕ phô tréi cña m¸y ph¸t lµ tû sè cña tÝn hiÖu RF ®· ®îc gi¶i ®iÒu chÕ khi kh«ng 
cã ®iÒu chÕ mong muèn víi tÝn hiÖu RF ®îc gi¶i ®iÒu chÕ khi cã ®iÒu chÕ ®o kiÓm b×nh 
thêng, tÝnh theo dB. 

8.10.2 Ph¬ng ph¸p ®o 

¸p dông ®iÒu chÕ ®o kiÓm b×nh thêng nh trong môc 6.3 cho m¸y ph¸t. §a tÝn hiÖu 
tÇn sè cao do m¸y ph¸t t¹o ra ®Õn bé gi¶i ®iÒu chÕ tuyÕn tÝnh qua mét thiÕt bÞ ghÐp thÝch hîp 
víi mét m¹ch nÐn sau 6 dB/oct. H»ng sè thêi gian cña m¹ch nÐn sau tèi thiÓu lµ 750 µs. 

Ph¶i cã c¸c biÖn ph¸p ®Ó tr¸nh c¸c hiÖu øng lµm næi tréi tÇn sè ©m thÊp do t¹p ©m néi 
t¹o ra. 

§o tÝn hiÖu t¹i ®Çu ra cña bé gi¶i ®iÒu chÕ b»ng mét m¸y ®o ®iÖn ¸p r.m.s. 

T¾t chÕ ®é ®iÒu chÕ, vµ ®o møc cña tÝn hiÖu tÇn sè ©m thanh d t¹i ®Çu ra cña bé gi¶i 
®iÒu chÕ. 

8.10.3 Yªu cÇu 

Møc cña tÝn hiÖu ®iÒu chÕ phô tréi kh«ng ®îc lín h¬n -40 dB. 

8.11 C¸c ®Æc tÝnh ®Çu vµo ©m tÇn DSC 

8.11.1 §Þnh nghÜa 

PhÐp ®o kiÓm nµy nh»m ®¶m b¶o kh¶ n¨ng cña m¸y ph¸t ®iÒu chÕ chÝnh x¸c mét tÝn 
hiÖu ©m thanh DSC. 

8.11.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o trªn kªnh 70. 

ThiÕt lËp chÕ ®é truyÒn dÉn cho m¸y ph¸t b»ng c¸ch sö dông c¸c tuyÕn kho¸ DSC. 

M¸y ph¸t ®îc ®iÒu chÕ bëi mét ©m ®¬n tÇn sè 1300 Hz cã møc b»ng 0,775 V ± 0,075 
V b»ng c¸ch sö dông thiÕt bÞ kÕt cuèi ®Çu vµo ©m tÇn DSC. 

X¸c ®Þnh chØ sè ®iÒu chÕ cña m¸y ph¸t. Thùc hiÖn l¹i phÐp ®o víi ®iÒu chÕ m¸y ph¸t 
b»ng mét tÇn sè ©m 2100 Hz cã møc b»ng víi phÐp ®o kiÓm tríc ®ã. 
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8.11.3 Yªu cÇu 

ChØ sè ®iÒu chÕ ®îc x¸c ®Þnh trong c¶ hai trêng hîp trªn ph¶i n»m trong kho¶ng 1,8 
vµ 2,2. 

8.12 H¹n chÕ ®Çu vµo ©m thanh cña DSC 

8.12.1 §Þnh nghÜa 

PhÐp ®o kiÓm nµy nh»m ®¶m b¶o r»ng m¸y ph¸t cã kh¶ n¨ng h¹n chÕ ®é lÖch tÇn trong 
trêng hîp c¸c tÝn hiÖu ®Çu vµo DSC qu¸ møc. 

8.12.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o kiÓm trªn kªnh 70. 

ThiÕt lËp chÕ ®é truyÒn dÉn cho m¸y ph¸t b»ng c¸ch sö dông c¸c tuyÕn kho¸ DSC.  

M¸y ph¸t ®îc ®iÒu chÕ bëi mét ©m ®¬n tÇn sè 2100 Hz cã møc b»ng 2,45 V ± 0,3 V 
b»ng c¸ch sö dông thiÕt bÞ ®Çu cuèi ©m tÇn DSC. 

X¸c ®Þnh chØ sè ®iÒu chÕ cña m¸y ph¸t. 

8.12.3 Yªu cÇu 

ChØ sè ®iÒu chÕ ph¶i thÊp h¬n 2,4. 

8.13 Thêi gian b¾t ®Çu ®iÒu chÕ 

8.13.1 §Þnh nghÜa 

Thêi gian b¾t ®Çu ®iÒu chÕ lµ thêi gian tr«i qua tõ khi kho¸ m¸y ph¸t cho ®Õn khi m¸y 
ph¸t ®ang ®îc ®iÒu chÕ chÝnh x¸c. 

8.13.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o kiÓm trªn kªnh 70. §a mét tÝn hiÖu cã tÇn sè 1300 Hz, biªn ®é 

r.m.s 0,775 V ± 0,075 V ®Õn ®Çu vµo DSC cña m¸y ph¸t. Nèi m¸y ph¸t víi bé ph©n biÖt ®o 
kiÓm b¨ng réng b»ng ph¬ng ph¸p thÝch hîp. 

§a tÝn hiÖu ©m thanh ®îc kh«i phôc tõ bé ph©n biÖt ®o kiÓm vµo m¸y hiÖn sãng cã nhí. 

§Æt ®é nh¹y ®øng cña m¸y hiÖn sãng sao cho biªn ®é ®Ønh - ®Ønh cña tÝn hiÖu ©m tÇn 
®îc kh«i phôc sau khi æn ®Þnh t¬ng øng víi 4 ®é chia. §é ph©n gi¶i thêi gian ®øng cña 
m¸y hiÖn sãng ®îc ®Æt lµ 20 ms trªn mét ®é chia. ThiÕt lËp sao cho m¸y hiÖn sãng chuyÓn 
tr¹ng th¸i (trig¬) x¶y ra ë 1 ®é chia (div) tõ mÐp bªn tr¸i mµn h×nh. 

Bè trÝ s¬ ®å ®o sao cho khi kho¸ m¸y ph¸t b»ng c¸c tuyÕn kho¸ DSC th× m¸y hiÖn sãng 
còng ®îc kÝch ho¹t, xem h×nh 3. M¸y hiÖn sãng biÓu diÔn ho¹t ®éng ®iÒu chÕ cña m¸y ph¸t 
vµ chØ râ khi nµo m¹ch ®iÒu chÕ cña m¸y ph¸t æn ®Þnh, xem h×nh 4. 

Thêi gian ®Ó æn ®Þnh tset lµ thêi gian tr«i qua kÓ tõ lóc cã sù chuyÓn tr¹ng th¸i, nghÜa lµ 
thêi gian tõ khi m¸y ph¸t bÞ kho¸ cho ®Õn khi tÝn hiÖu ®îc kh«i phôc víi ®é lín kh«ng ®æi 
b»ng 4 ®é chia. 

Thùc hiÖn l¹i phÐp ®o víi m¸y ph¸t ®îc ®iÒu chÕ víi tÇn sè ©m 2100 Hz t¹i cïng biªn ®é. 
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8.13.3 Yªu cÇu 

Thêi gian æn ®Þnh tset ph¶i nhá h¬n 90 ms. 

EUT

Khãa
vµ thiÕt bÞ Trigger

C¸c
®êng khãa

Bé ph©n biÖt
®o kiÓm M¸y hiÖn sãng

 

H×nh 3: Bè trÝ phÐp ®o kiÓm 

tset  

H×nh 4: §Çu ra cña m¸y hiÖn sãng 

8.14 TÇn sè ®ét biÕn cña m¸y ph¸t 

8.14.1 §Þnh nghÜa 

TÇn sè ®ét biÕn cña m¸y ph¸t lµ sù thay ®æi theo thêi gian cña chªnh lÖch tÇn sè m¸y 
ph¸t so víi tÇn sè danh ®Þnh cña nã khi c«ng suÊt ®Çu ra RF ®îc bËt vµ t¾t. 

8.14.2 Ph¬ng ph¸p ®o 

M¸y ph¸t
®îc ®o kiÓm

Bé suy hao c«ng suÊt 50

M
¹c

h 
kÕ

t h
îp

Bé ph©n biÖt
®o kiÓm

M¸y hiÖn sãng

Bé t¹o tÝn hiÖu
®o kiÓm

(ad)

(fd)

 

H×nh 5: Bè trÝ phÐp ®o 

§a hai tÝn hiÖu vµo bé ph©n biÖt ®o kiÓm qua mét m¹ch phèi hîp (xem môc 6.1). 
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Nèi m¸y ph¸t víi mét bé suy hao c«ng suÊt 50 Ω. 

Nèi ®Çu ra cña bé suy hao c«ng suÊt víi bé ph©n biÖt ®o kiÓm qua mét ®Çu vµo cña 
m¹ch phèi hîp. 

Nèi bé t¹o tÝn hiÖu ®o kiÓm ®Õn ®Çu vµo thø hai cña m¹ch phèi hîp. 

§iÒu chØnh tÇn sè cña tÝn hiÖu ®o kiÓm b»ng víi tÇn sè danh ®Þnh cña m¸y ph¸t. 

TÝn hiÖu ®o kiÓm ®îc ®iÒu chÕ b»ng tÝn hiÖu tÇn sè 1 kHz víi ®é lÖch tÇn b»ng ±25 kHz.  

§iÒu chØnh møc cña tÝn hiÖu ®o kiÓm b»ng 0,1% c«ng suÊt cña m¸y ph¸t cÇn ®o, møc 
tÝn hiÖu nµy ®îc x¸c ®Þnh t¹i ®Çu vµo bé ph©n biÖt ®o kiÓm. Duy tr× møc tÝn hiÖu nµy trong 
suèt qu¸ tr×nh ®o. 

Nèi ®Çu ra lÖch tÇn (fd) vµ lÖch biªn ®é (ad) cña bé ph©n biÖt ®o kiÓm víi mét m¸y hiÖn 
sãng cã nhí.   

§Æt m¸y hiÖn sãng cã nhí hiÓn thÞ kªnh t¬ng øng víi ®Çu vµo lÖch tÇn (fd) cã ®é lÖch 
tÇn sè ≤ ±1 ®é lÖch tÇn sè cña mét kªnh, t¬ng øng víi kho¶ng c¸ch kªnh tõ tÇn sè danh ®Þnh.  

§Æt tèc ®é quÐt cña m¸y hiÖn sãng cã nhí lµ 10 ms/mét ®é chia (div), vµ thiÕt lËp sao 
cho sù chuyÓn tr¹ng th¸i (trig¬) x¶y ra ë 1 ®é chia (div) tõ mÐp bªn tr¸i mµn h×nh. 

Mµn h×nh sÏ hiÓn thÞ tÝn hiÖu ®o kiÓm 1 kHz liªn tôc. 

Sau ®ã ®Æt m¸y hiÖn sãng cã nhí ®Ó chuyÓn tr¹ng th¸i (trig¬) trªn kªnh t¬ng øng víi 
®Çu vµo lÖch biªn ®é (ad) ë møc ®Çu vµo thÊp, sên lªn. 

Sau ®ã bËt m¸y ph¸t, kh«ng ®iÒu chÕ, ®Ó t¹o ra xung chuyÓn tr¹ng th¸i (trig¬) vµ h×nh 
¶nh trªn mµn h×nh hiÓn thÞ. 

KÕt qu¶ thay ®æi tû sè gi÷a c«ng suÊt tÝn hiÖu ®o kiÓm vµ c«ng suÊt ®Çu ra m¸y ph¸t sÏ 
t¹o ra hai phÇn riªng biÖt trªn mµn h×nh, mét phÇn biÓu diÔn tÝn hiÖu ®o kiÓm 1 kHz, phÇn thø 
hai biÓu diÔn sù thay ®æi tÇn sè cña m¸y ph¸t theo thêi gian: 

- ton lµ thêi ®iÓm chÆn ®îc hoµn toµn tÝn hiÖu ®o kiÓm 1 kHz; 

- C¸c kho¶ng thêi gian t1 vµ t2 ®îc x¸c ®Þnh trong b¶ng 2 ®îc dïng ®Ó x¸c ®Þnh khu«n 
d¹ng thÝch hîp; 

- Trong kho¶ng thêi gian t1 vµ t2, ®é lÖch tÇn sè kh«ng ®îc vît qu¸ c¸c gi¸ trÞ cho 
trong b¶ng 2; 

- Sau khi kÕt thóc t2, ®é lÖch tÇn sè ph¶i n»m trong giíi h¹n sai sè tÇn sè, xem môc 8.1; 

- Ghi l¹i kÕt qu¶ ®é lÖch tÇn sè theo thêi gian; 

- VÉn bËt m¸y ph¸t. 

§Æt m¸y hiÖn sãng cã nhí ®Ó chuyÓn tr¹ng th¸i (trig¬) trªn kªnh t¬ng øng víi ®Çu vµo 
lÖch biªn ®é (ad) ë møc ®Çu vµo cao, sên xuèng vµ ®Æt sao cho chuyÓn tr¹ng th¸i (trig¬) x¶y 
ra t¹i 1 ®é chia (div) tõ mÐp bªn ph¶i cña mµn h×nh:  

- Sau ®ã t¾t m¸y ph¸t; 

- toff lµ thêi ®iÓm khi tÝn hiÖu ®o kiÓm 1 kHz b¾t ®Çu t¨ng; 

- Kho¶ng thêi gian t3 ®îc cho trong b¶ng 2, dïng ®Ó x¸c ®Þnh khu«n d¹ng thÝch hîp; 

- Trong kho¶ng thêi gian t3 ®é lÖch tÇn sè kh«ng ®îc vît qu¸ c¸c gi¸ trÞ cho trong 
b¶ng 2; 
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- Tríc khi b¾t ®Çu t3, ®é lÖch tÇn sè ph¶i n»m trong giíi h¹n cña sai sè tÇn sè, xem 
môc 8.1; 

- Ghi l¹i kÕt qu¶ ®é lÖch tÇn theo thêi gian. 

§iÒu kiÖn bËt:

+25

+12,5

0

-12,5

-25

f (kHz)

10 20 30 40 50 60 70 80 90 100 msec

ton t1 t2

§iÒu kiÖn t¾t:

+25

+12,5

0

-12,5

-25
10 20 30 40 50 60 70 80 100 msec

f (kHz)

toff

90

t3  

H×nh 6: Quan s¸t t1, t2, vµ t3 trªn m¸y hiÖn sãng 
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8.14.3 Yªu cÇu 

ton: Theo ph¬ng ph¸p ®o m« t¶ ë môc 8.14.2, thêi ®iÓm bËt m¸y ph¸t ®îc x¸c ®Þnh 
theo tr¹ng th¸i khi c«ng suÊt ®Çu ra, ®o t¹i cæng ¨ng ten, vît qu¸ 0,1% c«ng suÊt danh ®Þnh; 

t1: Kho¶ng thêi gian b¾t ®Çu t¹i ton vµ kÕt thóc t¹i thêi ®iÓm cho trong b¶ng 2. 

t2: Kho¶ng thêi gian b¾t ®Çu t¹i thêi ®iÓm kÕt thóc t1 vµ kÕt thóc t¹i thêi ®iÓm cho trong 
b¶ng 2. 

toff: Thêi ®iÓm t¾t m¸y ®îc x¸c ®Þnh theo tr¹ng th¸i khi c«ng suÊt ®Çu ra m¸y ph¸t 
gi¶m xuèng díi 0,1% cña c«ng suÊt danh ®Þnh. 

t3: Kho¶ng thêi gian kÕt thóc t¹i toff vµ b¾t ®Çu t¹i thêi ®iÓm cho trong b¶ng 2.   

B¶ng 2: C¸c giíi h¹n tÇn sè chuyÓn ®æi 
Thêi gian Giíi h¹n tÇn sè 

t1 (ms) 5,0 

t2 (ms) 20,0 

t3 (ms) 5,0 

Chó ý:  
Trong c¸c kho¶ng thêi gian t1 vµ t2 ®é lÖch tÇn kh«ng ®îc vît qu¸ gi¸ trÞ 25 kHz. 
Trong kho¶ng thêi gian t2 ®é lÖch tÇn kh«ng ®îc vît qu¸ gi¸ trÞ 12,5 kHz. 

9. C¸c yªu cÇu cho m¸y thu 

9.1 C«ng suÊt ra tÇn sè ©m thanh biÓu kiÕn vµ mÐo hµi 

9.1.1 §Þnh nghÜa 

MÐo hµi t¹i ®Çu ra cña m¸y thu ®îc x¸c ®Þnh lµ tû sè, biÓu diÔn theo %, gi÷a ®iÖn ¸p 
r.m.s tæng cña tÊt c¶ c¸c thµnh phÇn hµi cña tÇn sè ©m thanh ®iÒu chÕ víi ®iÖn ¸p r.m.s tæng 
cña tÝn hiÖu t¹i m¸y thu. 

C«ng suÊt ra tÇn sè ©m thanh biÓu kiÕn lµ gi¸ trÞ ®îc nhµ s¶n xuÊt qui ®Þnh, lµ c«ng 
suÊt cùc ®¹i t¹i ®Çu ra, t¹i c«ng suÊt nµy c¸c yªu cÇu trong tiªu chuÈn ph¶i ®îc ®¸p øng. 

9.1.2 Ph¬ng ph¸p ®o 

TÝn hiÖu ®o kiÓm cã møc +100 dBµV, t¹i tÇn sè sãng mang b»ng víi tÇn sè danh ®Þnh 
cña m¸y thu, ®îc ®iÒu chÕ ®o kiÓm b×nh thêng (xem môc 6.3). §a c¸c tÝn hiÖu ®o kiÓm 
nµy ®Õn ®Çu vµo m¸y thu mét c¸ch lÇn lît ë c¸c ®iÒu kiÖn quy ®Þnh theo môc 6.1. 

§èi víi mçi phÐp ®o, ®iÒu chØnh tÇn sè ©m thanh cña m¸y thu sao cho ®¹t ®îc c«ng 
suÊt ra tÇn sè ©m thanh biÓu kiÕn, víi t¶i m« pháng t¶i ho¹t ®éng cña m¸y thu. Gi¸ trÞ cña t¶i 
m« pháng do nhµ s¶n xuÊt qui ®Þnh. 

ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng (xem môc 6.9) tÝn hiÖu ®o kiÓm ®îc ®iÒu chÕ lÇn 
lît t¹i c¸c tÇn sè 300 Hz, 500 Hz vµ 1 kHz víi chØ sè ®iÒu chÕ kh«ng ®æi b»ng 3 (tû sè gi÷a 
®é lÖch tÇn vµ tÇn sè ®iÒu chÕ). §o mÐo hµi vµ c«ng suÊt ra tÇn sè ©m thanh t¹i tÊt c¶ c¸c tÇn 
sè ë trªn. 
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ë c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi c¸c môc 6.10.1 vµ 6.10.2), thùc 

hiÖn phÐp ®o kiÓm t¹i tÇn sè danh ®Þnh cña m¸y thu vµ t¹i tÇn sè danh ®Þnh ±1,5 kHz. §èi víi 

c¸c phÐp ®o nµy, tÇn sè ®iÒu chÕ sÏ lµ 1 kHz vµ ®é lÖch tÇn lµ ±3 kHz. 

9.1.3 Yªu cÇu 

C«ng suÊt ra tÇn sè ©m thanh biÓu kiÕn tèi thiÓu lµ: 

• 2 W ®o t¹i loa; 

• 1 mW trong tai nghe cña tæ hîp cÇm tay. 

MÐo hµi kh«ng ®îc vît qu¸ 10%. 

9.2 §¸p øng tÇn sè ©m thanh 

9.2.1 §Þnh nghÜa 

§¸p øng tÇn sè ©m thanh lµ sù thay ®æi møc ®Çu ra tÇn sè ©m thanh cña m¸y thu theo 
hµm cña tÇn sè ®iÒu chÕ cña tÝn hiÖu tÇn sè v« tuyÕn cã ®é lÖch kh«ng ®æi ®îc ®a ®Õn ®Çu 
vµo m¸y thu. 

9.2.2 Ph¬ng ph¸p ®o 

TÝn hiÖu ®o kiÓm cã møc +6 dBµV (e.m.f), t¹i tÇn sè sãng mang b»ng víi tÇn sè danh 
®Þnh cña m¸y thu, ®îc ®iÒu chÕ ®o kiÓm b×nh thêng (xem môc 6.3). §a tÝn hiÖu nµy ®Õn 
cæng ¨ng ten m¸y thu díi c¸c ®iÒu kiÖn cho trong môc 6.1.  

§iÒu chØnh tÇn sè ©m thanh cña m¸y thu sao cho t¹o ra møc c«ng suÊt b»ng 50% cña 
c«ng suÊt ra biÓu kiÕn (xem môc 9.1). Duy tr× møc ®· ®iÒu chØnh nµy trong suèt phÐp ®o. 

Sau ®ã gi¶m ®é lÖch tÇn xuèng cßn 1 kHz vµ møc ®Çu ra ©m thanh lµ ®iÓm chuÈn trong 
h×nh 7 (1 kHz t¬ng øng víi 0 dB). 

Gi÷ cho ®é lÖch tÇn kh«ng ®æi trong khi tÇn sè ®iÒu chÕ biÕn ®æi gi÷a 300 Hz vµ 3 kHz, 
sau ®ã ®o møc ®Çu ra. 

Thùc hiÖn l¹i phÐp ®o víi tÇn sè tÝn hiÖu ®o kiÓm b»ng tÇn sè danh ®Þnh cña m¸y thu 

±1,5 kHz. 

Thùc hiÖn phÐp ®o kiÓm nµy chØ trªn mét kªnh (xem môc 6.6). 

9.2.3 Yªu cÇu 

§¸p øng tÇn sè ©m thanh kh«ng ®îc chªnh lÖch nhiÒu h¬n +1 dB hoÆc -3 dB so víi 
®êng ®Æc tÝnh møc ®Çu ra lµ hµm cña tÇn sè ©m thanh ®i qua ®iÓm 1 kHz cã ®é nghiªng lµ  
6 dB/oct (xem h×nh 7). 
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TÇn sè ®iÒu chÕ  

H×nh 7: §¸p øng tÇn sè ©m thanh 

9.3 §é nh¹y kh¶ dông cùc ®¹i 

9.3.1 §Þnh nghÜa 

§é nh¹y kh¶ dông cùc ®¹i cña m¸y thu lµ møc tÝn hiÖu cùc tiÓu (e.m.f) t¹i tÇn sè danh 
®Þnh cña m¸y thu, khi ®îc ®a vµo m¸y thu ë ®iÒu kiÖn ®iÒu chÕ ®o kiÓm b×nh thêng (xem 
môc 6.3), møc tÝn hiÖu nµy sÏ t¹o ra: 

- Trong tÊt c¶ c¸c trêng hîp, c«ng suÊt ®Çu ra tÇn sè ©m thanh b»ng 50% cña c«ng suÊt 
®Çu ra biÓu kiÕn (xem môc 9.1); vµ 

- Tû sè SINAD = 20 dB, ®o t¹i ®Çu ra m¸y thu qua mét m¹ch läc t¹p nhiÔu tho¹i nh 
trong KhuyÕn nghÞ ITU-T P.53. 

9.3.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o trªn kªnh tÇn sè thÊp nhÊt, kªnh tÇn sè cao nhÊt vµ trªn kªnh 16. 

TÝn hiÖu ®o kiÓm ®îc ®iÒu chÕ ®o kiÓm b×nh thêng t¹i tÇn sè sãng mang b»ng víi tÇn 
sè danh ®Þnh cña m¸y thu (xem môc 6.3). §a tÝn hiÖu ®o kiÓm nµy ®Õn m¸y thu. Nèi mét t¶i 
tÇn sè ©m thanh vµ mét dông cô ®o tû sè SINAD (qua mét m¹ch t¹p nhiÔu nh quy ®Þnh trong 
môc 9.3.1) víi c¸c ®Çu ra cña m¸y thu. 

Møc tÝn hiÖu ®o kiÓm ph¶i ®îc ®iÒu chØnh cho ®Õn khi ®¹t ®îc tû sè SINAD = 20 dB, 
b»ng c¸ch sö dông m¹ch t¹p nhiÔu cïng víi viÖc ®iÒu chØnh c«ng suÊt tÇn sè ©m thanh cña 
m¸y thu ®Ó t¹o ra møc 50% cña c«ng suÊt ®Çu ra biÓu kiÕn. Trong c¸c ®iÒu kiÖn ®ã, møc cña 
tÝn hiÖu ®o kiÓm t¹i ®Çu vµo lµ gi¸ trÞ cña ®é nh¹y kh¶ dông cùc ®¹i. 

Thùc hiÖn phÐp ®o trong c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng (xem môc 6.9) vµ tíi h¹n 
(¸p dông ®ång thêi c¸c môc 6.10.1 vµ 6.10.2). 
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Trong ®iÒu kiÖn ®o kiÓm tíi h¹n, ®èi víi c¸c gi¸ trÞ ®é nh¹y th× sù thay ®æi cho phÐp 
cña c«ng suÊt ®Çu ra m¸y thu ph¶i trong kho¶ng ±3 dB so víi 50% c«ng suÊt ®Çu ra biÓu kiÕn. 

9.3.3 Yªu cÇu 

Trong ®iÒu kiÖn ®o kiÓm b×nh thêng, ®é nh¹y kh¶ dông cùc ®¹i kh«ng ®îc vît qu¸ 
+6 dBµV (e.m.f) vµ kh«ng ®îc qu¸ +12 dBµV (e.m.f) trong ®iÒu kiÖn ®o kiÓm tíi h¹n. 

9.4 TriÖt nhiÔu cïng kªnh 

9.4.1 §Þnh nghÜa 

TriÖt nhiÔu ®ång kªnh lµ kh¶ n¨ng cña m¸y thu thu tÝn hiÖu ®îc ®iÒu chÕ mong muèn 
t¹i tÇn sè danh ®Þnh mµ kh«ng bÞ suy gi¶m qu¸ mét ngìng cho tríc do sù cã mÆt cña tÝn 
hiÖu ®îc ®iÒu chÕ kh«ng mong muèn t¹i tÇn sè danh ®Þnh cña m¸y thu. 

9.4.2 Ph¬ng ph¸p ®o 

§a hai tÝn hiÖu ®Çu vµo ®Õn m¸y thu qua mét m¹ng phèi hîp (xem môc 6.1). TÝn hiÖu 
mong muèn lµ tÝn hiÖu ®îc ®iÒu chÕ ®o kiÓm b×nh thêng (xem môc 6.3). TÝn hiÖu kh«ng 
mong muèn ®îc ®iÒu chÕ t¹i tÇn sè 400 Hz víi ®é lÖch tÇn lµ ±3 kHz. C¶ hai tÝn hiÖu ®Çu 
vµo ®Òu t¹i tÇn sè danh ®Þnh cña m¸y thu cÇn ®o kiÓm. LÆp l¹i phÐp ®o víi tÝn hiÖu kh«ng 
mong muèn dÞch ®i ±3 kHz. 

§Æt møc cña tÝn hiÖu mong muèn ®Õn gi¸ trÞ t¬ng øng víi ®é nh¹y kh¶ dông cùc ®¹i ®· 
®o ë môc 9.3. Sau ®ã ®iÒu chØnh ®é lín cña tÝn hiÖu kh«ng mong muèn cho ®Õn khi tû sè 
SINAD t¹i ®Çu ra cña m¸y thu gi¶m xuèng b»ng 14 dB. 

Tû sè triÖt nhiÔu ®ång kªnh lµ tû sè gi÷a møc tÝn hiÖu kh«ng mong muèn vµ møc tÝn 
hiÖu mong muèn t¹i ®Çu vµo m¸y thu tÝnh b»ng dB, khi ®ã tû sè SINAD gi¶m xuèng mét gi¸ 
trÞ x¸c ®Þnh. 

9.4.3 Yªu cÇu 

Gi¸ trÞ tû sè triÖt nhiÔu ®ång kªnh, tÝnh b»ng dB, t¹i tÇn sè bÊt kú cña tÝn hiÖu kh«ng 
mong muèn trong d¶i tÇn sè x¸c ®Þnh, ph¶i n»m trong kho¶ng -10 dB vµ 0 dB. 

9.5 §é chän läc kªnh l©n cËn 

9.5.1 §Þnh nghÜa 

§é chän läc kªnh l©n cËn lµ kh¶ n¨ng cña m¸y thu cho phÐp thu tÝn hiÖu ®îc ®iÒu chÕ 
mong muèn t¹i tÇn sè danh ®Þnh mµ kh«ng bÞ suy gi¶m qu¸ mét ngìng ®· cho do sù cã mÆt 
cña mét tÝn hiÖu ®îc ®iÒu chÕ kh«ng mong muèn, tÝn hiÖu kh«ng mong muèn cã tÇn sè 
chªnh lÖch víi tÇn sè cña tÝn hiÖu mong muèn 25 kHz. 

9.5.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o trªn kªnh tÇn sè thÊp nhÊt, kªnh tÇn sè cao nhÊt vµ trªn kªnh 16. 

§a hai tÝn hiÖu ®Çu vµo ®Õn m¸y thu qua mét m¹ch phèi hîp (xem môc 6.1). TÝn hiÖu 
mong muèn cã tÇn sè b»ng víi tÇn sè danh ®Þnh cña m¸y thu, ®îc ®iÒu chÕ ®o kiÓm b×nh 
thêng (xem môc 6.3). TÝn hiÖu kh«ng mong muèn ®îc ®iÒu chÕ t¹i tÇn sè 400 Hz víi ®é 
lÖch tÇn lµ ±3 kHz, tÝn hiÖu nµy cã tÇn sè cña kªnh ngay phÝa trªn cña tÇn sè cña tÝn hiÖu 
mong muèn (cao h¬n tÇn sè cña tÝn hiÖu mong muèn lµ 25 kHz). 
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§Æt møc cña tÝn hiÖu mong muèn ®Õn gi¸ trÞ t¬ng øng víi ®é nh¹y kh¶ dông cùc ®¹i ®· 
®o ë môc 9.3. Sau ®ã ®iÒu chØnh ®é lín cña tÝn hiÖu kh«ng mong muèn cho ®Õn khi tû sè 
SINAD t¹i ®Çu ra cña m¸y thu gi¶m xuèng b»ng 14 dB. Thùc hiÖn l¹i phÐp ®o víi tÇn sè cña 
tÝn hiÖu kh«ng mong muèn thÊp h¬n tÇn sè cña tÝn hiÖu mong muèn 25 kHz. 

§é chän läc kªnh l©n cËn lµ gi¸ trÞ thÊp h¬n trong hai tû sè tÝnh b»ng dB gi÷a møc tÝn 
hiÖu kh«ng mong muèn vµ møc tÝn hiÖu mong muèn t¹i tÇn sè cao h¬n vµ thÊp h¬n cña c¸c 
kªnh l©n cËn. 

Thùc hiÖn l¹i phÐp ®o trong ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi hai môc 
6.10.1 vµ 6.10.2), ®Æt møc cña tÝn hiÖu mong muèn ®Õn gi¸ trÞ t¬ng øng víi ®é nh¹y kh¶ 
dông cùc ®¹i ë ®iÒu kiÖn nµy. 

9.5.3 Yªu cÇu 

Trong ®iÒu kiÖn ®o kiÓm b×nh thêng ®é chän läc kªnh l©n cËn kh«ng ®îc nhá h¬n  
70 dB, vµ kh«ng ®îc nhá h¬n 60 dB trong ®iÒu kiÖn ®o kiÓm tíi h¹n.  

9.6 TriÖt ®¸p øng gi¶ 

9.6.1 §Þnh nghÜa 

TriÖt ®¸p øng gi¶ lµ kh¶ n¨ng cña m¸y thu cho phÐp ph©n biÖt ®îc tÝn hiÖu ®îc ®iÒu 
chÕ mong muèn t¹i tÇn sè danh ®Þnh víi mét tÝn hiÖu kh«ng mong muèn t¹i bÊt kú mét tÇn sè 
nµo cã ®¸p øng thu. 

9.6.2 Ph¬ng ph¸p ®o 

§a hai tÝn hiÖu vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 6.1). TÝn hiÖu mong 
muèn lµ tÝn hiÖu t¹i tÇn sè danh ®Þnh cña m¸y thu vµ ®îc ®iÒu chÕ ®o kiÓm b×nh thêng 
(xem môc 6.3). 

TÝn hiÖu kh«ng mong muèn ®îc ®iÒu chÕ t¹i tÇn sè 400 Hz víi ®é lÖch tÇn lµ ±3 kHz.  

§Æt møc cña tÝn hiÖu mong muèn ®Õn gi¸ trÞ t¬ng øng víi ®é nh¹y kh¶ dông cùc ®¹i ®· 
®o ë môc 9.3. §iÒu chØnh møc cña tÝn hiÖu kh«ng mong muèn b»ng +86 dBµV (e.m.f). Sau 
®ã quÐt tÇn sè trªn d¶i tÇn tõ 100 kHz ®Õn 2000 MHz. 

T¹i mçi tÇn sè cã ®¸p øng gi¶, ®iÒu chØnh møc ®Çu vµo cho ®Õn khi tû sè SINAD gi¶m 
xuèng cßn 14 dB. 

TriÖt ®¸p øng gi¶ lµ tû sè tÝnh b»ng dB gi÷a møc tÝn hiÖu kh«ng mong muèn vµ møc tÝn 
hiÖu mong muèn t¹i ®Çu vµo m¸y thu khi tû sè SINAD gi¶m xuèng b»ng 14 dB. 

9.6.3 Yªu cÇu 

T¹i bÊt kú tÇn sè nµo c¸ch tÇn sè danh ®Þnh cña m¸y thu nhiÒu h¬n 25 kHz, tû sè triÖt 
®¸p øng gi¶ kh«ng ®îc nhá h¬n 70 dB. 

9.7 §¸p øng xuyªn ®iÒu chÕ 

9.7.1 §Þnh nghÜa 

§¸p øng xuyªn ®iÒu chÕ lµ kh¶ n¨ng cña m¸y thu cho phÐp thu mét tÝn hiÖu ®îc ®iÒu 
chÕ mong muèn mµ kh«ng bÞ suy gi¶m qu¸ mét ngìng cho tríc do sù cã mÆt cña nhiÒu tÝn 
hiÖu kh«ng mong muèn cã mèi quan hÖ tÇn sè x¸c ®Þnh víi tÇn sè tÝn hiÖu mong muèn. 
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9.7.2 Ph¬ng ph¸p ®o 

Ba bé t¹o tÝn hiÖu A, B, C ®a tÝn hiÖu vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 
6.1). TÝn hiÖu mong muèn A, cã tÇn sè b»ng víi tÇn sè danh ®Þnh cña m¸y thu ®îc ®iÒu chÕ 
®o kiÓm b×nh thêng (xem phÇn 6.3). TÝn hiÖu kh«ng mong muèn B kh«ng ®îc ®iÒu chÕ cã 
tÇn sè cao h¬n (hoÆc thÊp h¬n) tÇn sè danh ®Þnh cña m¸y thu 50 kHz. TÝn hiÖu kh«ng mong 
muèn thø hai, C, ®îc ®iÒu chÕ t¹i tÇn sè 400 Hz víi ®é lÖch tÇn lµ ±3 kHz, tÝn hiÖu nµy cã 
tÇn sè cao h¬n (hoÆc thÊp h¬n) tÇn sè danh ®Þnh cña m¸y thu 100 kHz. 

§Æt møc cña tÝn hiÖu mong muèn ®Õn gi¸ trÞ t¬ng øng víi ®é nh¹y kh¶ dông cùc ®¹i ®· 
®o ë môc 9.3. §iÒu chØnh sao cho ®é lín cña hai tÝn hiÖu kh«ng mong muèn b»ng nhau vµ 
®iÒu chØnh cho ®Õn khi tû sè SINAD t¹i ®Çu ra cña m¸y thu gi¶m xuèng b»ng 14 dB. §iÒu 
chØnh mét chót tÇn sè cña tÝn hiÖu B ®Ó t¹o ra sù suy gi¶m tû sè SINAD cùc ®¹i. Møc cña hai 
tÝn hiÖu kh«ng mong muèn sÏ ®îc ®iÒu chØnh l¹i ®Ó kh«i phôc tû sè SINAD = 14 dB.  

§¸p øng xuyªn ®iÒu chÕ lµ tû sè tÝnh theo dB gi÷a møc cña c¸c tÝn hiÖu kh«ng mong 
muèn vµ møc cña tÝn hiÖu mong muèn t¹i ®Çu vµo cña m¸y thu khi tû sè SINAD gi¶m xuèng 
b»ng 14 dB.  

9.7.3 Yªu cÇu 

Tû sè ®¸p øng xuyªn ®iÒu chÕ kh«ng ®îc nhá h¬n 68 dB. 

9.8 NghÑt 

9.8.1 §Þnh nghÜa 

NghÑt lµ sù thay ®æi (thêng lµ suy gi¶m) c«ng suÊt ®Çu ra mong muèn cña m¸y thu 
hoÆc lµ sù suy gi¶m tû sè SINAD do mét tÝn hiÖu kh«ng mong muèn t¹i tÇn sè kh¸c. 

9.8.2 Ph¬ng ph¸p ®o 

§a hai tÝn hiÖu vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 6.1). TÝn hiÖu mong 
muèn lµ tÝn hiÖu cã tÇn sè b»ng víi tÇn sè danh ®Þnh cña m¸y thu, ®îc ®iÒu chÕ ®o kiÓm 
b×nh thêng (xem môc 6.3). Ban ®Çu t¾t tÝn hiÖu kh«ng mong muèn vµ ®Æt møc tÝn hiÖu mong 
muèn ®Õn gi¸ trÞ t¬ng øng víi ®é nh¹y kh¶ dông cùc ®¹i. 

NÕu cã thÓ, ®iÒu chØnh c«ng suÊt ®Çu ra cña tÝn hiÖu mong muèn b»ng 50% c«ng suÊt 
®Çu ra biÓu kiÕn, trong trêng hîp ®iÒu chØnh c«ng suÊt theo bíc th× t¹i bíc ®Çu tiªn c«ng 
suÊt ®Çu ra cña m¸y thu tèi thiÓu b»ng 50% c«ng suÊt ®Çu ra biÓu kiÕn. TÝn hiÖu kh«ng mong 
muèn kh«ng ®îc ®iÒu chÕ vµ ®îc quÐt tÇn sè gi÷a +1 MHz vµ +10 MHz; gi÷a -1 MHz vµ  
-10 MHz so víi tÇn sè danh ®Þnh cña m¸y thu. Møc ®Çu vµo cña tÝn hiÖu kh«ng mong muèn, 
t¹i tÊt c¶ c¸c tÇn sè trong c¸c d¶i nãi trªn, sÏ ®îc ®iÒu chØnh sao cho tÝn hiÖu kh«ng mong 
muèn g©y ra: 

a) Møc ®Çu ra tÝn hiÖu mong muèn gi¶m ®i 3 dB; hoÆc 

b) Tû sè SINAD gi¶m xuèng cßn 14 dB b»ng c¸ch sö dông m¹ch läc t¹p nhiÔu tho¹i nh 
trong KhuyÕn nghÞ ITU-T P.53, vµ bÊt kú sù suy gi¶m nµo x¶y ra tríc th× ghi l¹i gi¸ trÞ ®ã. 

9.8.3 Yªu cÇu 

Møc nghÑt, ®èi víi bÊt kú tÇn sè nµo n»m trong d¶i tÇn sè x¸c ®Þnh, kh«ng ®îc nhá 

h¬n 90 dBµV (e.m.f), ngo¹i trõ t¹i c¸c tÇn sè cã ®¸p øng gi¶ (xem môc 9.6). 
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9.9 Ph¸t x¹ gi¶ dÉn 

9.9.1 §Þnh nghÜa 

C¸c ph¸t x¹ gi¶ dÉn tõ m¸y thu lµ c¸c thµnh phÇn ph¸t x¹ t¹i bÊt kú tÇn sè nµo, xuÊt 
hiÖn t¹i cæng ®Çu vµo m¸y thu. 

9.9.2 Ph¬ng ph¸p ®o 

Møc cña ph¸t x¹ gi¶ ph¶i lµ møc c«ng suÊt ®îc ®o t¹i ¨ng ten. 

§o c¸c ph¸t x¹ gi¶ dÉn theo møc c«ng suÊt cña bÊt kú tÝn hiÖu rêi r¹c nµo t¹i c¸c cùc 
®Çu vµo cña m¸y thu. Nèi c¸c cùc nµy víi mét m¸y ph©n tÝch phæ hoÆc thiÕt bÞ ®o ®iÖn ¸p 
chän tÇn cã trë kh¸ng ®Çu vµo lµ 50 Ω vµ bËt m¸y thu. 

NÕu thiÕt bÞ ®o kh«ng ®îc hiÖu chØnh theo møc c«ng suÊt ®Çu vµo, th× møc cña bÊt kú 
thµnh phÇn ph¸t x¹ gi¶ nµo ®o ®îc ph¶i ®îc x¸c ®Þnh b»ng mét ph¬ng ph¸p thay thÕ sö 
dông mét bé t¹o tÝn hiÖu. 

C¸c phÐp ®o ®îc thùc hiÖn trªn d¶i tÇn sè tõ 9 kHz ®Õn 2 GHz. 

9.9.3 Yªu cÇu 

C«ng suÊt cña bÊt kú mét thµnh phÇn bøc x¹ trong d¶i tÇn tõ 9 kHz ®Õn 2 GHz kh«ng 
®îc vît qu¸ 2 nW. 

9.10 Ph¸t x¹ gi¶ bøc x¹ 

9.10.1 §Þnh nghÜa 

C¸c ph¸t x¹ gi¶ bøc x¹ tõ m¸y thu lµ c¸c thµnh phÇn ph¸t x¹ t¹i bÊt kú tÇn sè nµo bÞ bøc 
x¹ tõ vá vµ cÊu tróc cña thiÕt bÞ. 

9.10.2 Ph¬ng ph¸p ®o 

T¹i mét vÞ trÝ ®o ®îc lùa chän theo Phô lôc C, ®Æt thiÕt bÞ trªn mét trô ®ì c¸ch ®iÖn ë 
mét ®é cao x¸c ®Þnh, t¹i vÞ trÝ gÇn víi khi sö dông b×nh thêng nhÊt do nhµ s¶n xuÊt qui ®Þnh.  

§Þnh híng ¨ng ten ®o kiÓm theo ph©n cùc däc, chän chiÒu dµi cña ¨ng ten ®o kiÓm 
®îc chän t¬ng øng víi tÇn sè tøc thêi cña m¸y thu ®o. 

Nèi ®Çu ra cña ¨ng ten ®o kiÓm víi m¸y thu ®o. 

BËt m¸y thu ë chÕ ®é kh«ng ®iÒu chÕ, ®iÒu chØnh tÇn sè cña m¸y thu ®o trong d¶i tÇn sè 
tõ 30 MHz ®Õn 2 GHz. 

T¹i mçi tÇn sè ph¸t hiÖn cã thµnh phÇn bøc x¹ gi¶: 

a) §iÒu chØnh ®é cao cña ¨ng ten ®o kiÓm trong d¶i ®é cao qui ®Þnh cho ®Õn khi m¸y 
thu ®o thu ®îc møc tÝn hiÖu cùc ®¹i; 

b) Sau ®ã, quay m¸y thu 3600 trong mÆt ph¼ng n»m ngang cho ®Õn khi m¸y thu ®o thu 
®îc møc tÝn hiÖu cùc ®¹i; 

c) Ghi l¹i møc tÝn hiÖu cùc ®¹i mµ m¸y thu ®o thu ®îc; 

d) Thay m¸y thu b»ng mét ¨ng ten thay thÕ nh trong Phô lôc C; 
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e) §Þnh híng ¨ng ten thay thÕ theo ph©n cùc däc, ®iÒu chØnh chiÒu dµi ¨ng ten thay thÕ 
t¬ng øng víi tÇn sè cña thµnh phÇn gi¶ thu ®îc; 

f) Nèi ¨ng ten thay thÕ ®Õn mét bé t¹o tÝn hiÖu ®· ®îc hiÖu chØnh; 

g) §Æt tÇn sè cña bé t¹o tÝn hiÖu ®· ®îc hiÖu chØnh b»ng tÇn sè cña thµnh phÇn gi¶  
thu ®îc; 

h) NÕu cÇn thiÕt, ®iÒu chØnh bé suy hao ®Çu vµo m¸y thu ®o ®Ó lµm t¨ng ®é nh¹y cña 
m¸y thu ®o; 

i) §iÒu chØnh ®é cao ¨ng ten ®o kiÓm trong d¶i qui ®Þnh ®Ó ®¶m b¶o thu ®îc tÝn hiÖu 
cùc ®¹i; 

j) §iÒu chØnh møc tÝn hiÖu ®Çu vµo ¨ng ten thay thÕ sao cho møc tÝn hiÖu mµ m¸y thu 
®o chØ thÞ b»ng víi møc tÝn hiÖu ®· ghi nhí khi ®o thµnh phÇn gi¶, ®îc chØnh theo sù thay 
®æi thiÕt lËp bé suy hao ®Çu vµo cña m¸y thu ®o; 

k) Ghi l¹i møc ®Çu vµo ¨ng ten thay thÕ theo møc c«ng suÊt, ®· chØnh theo sù thay ®æi 
thiÕt lËp bé suy hao ®Çu vµo cña m¸y thu ®o; 

l) Thùc hiÖn l¹i phÐp ®o víi ®Þnh híng ¨ng ten ®o kiÓm vµ ¨ng ten thay thÕ ®îc ®Þnh 
híng ®Ó ph©n cùc ngang. 

m) Gi¸ trÞ c«ng suÊt bøc x¹ hiÖu dông cña c¸c thµnh phÇn gi¶ lµ møc c«ng suÊt lín h¬n 
trong hai møc c«ng suÊt cña thµnh phÇn gi¶ ®· ghi l¹i t¹i ®Çu vµo ¨ng ten thay thÕ, ®îc 
chØnh theo ®é t¨ng Ých cña ¨ng ten nÕu cÇn. 

9.10.3 Yªu cÇu 

C«ng suÊt cña bÊt kú bøc x¹ gi¶ trong d¶i tÇn tõ 30 MHz ®Õn 2 GHz kh«ng ®îc vît 
qu¸ 2 nW. 

9.11 Møc ï vµ nhiÔu m¸y thu 

9.11.1 §Þnh nghÜa 

Møc ï vµ nhiÔu cña m¸y thu lµ tû sè tÝnh b»ng dB, gi÷a c«ng suÊt tÇn sè ©m thanh cña 
tiÕng ån vµ nhiÔu do c¸c ¶nh hëng gi¶ tõ hÖ thèng cung cÊp ®iÖn hoÆc do c¸c nguyªn nh©n 
kh¸c víi c«ng suÊt tÇn sè ©m thanh ®îc t¹o ra bëi mét tÝn hiÖu tÇn sè cao cã møc trung b×nh, 
®îc ®iÒu chÕ ®o kiÓm b×nh thêng ®a ®Õn ®Çu vµo m¸y thu. 

9.11.2 Ph¬ng ph¸p ®o 

TÝn hiÖu ®o kiÓm cã møc +30 dBµV (e.m.f) t¹i tÇn sè sãng mang b»ng víi tÇn sè danh 
®Þnh cña m¸y thu, ®îc ®iÒu chÕ ®o kiÓm b×nh thêng nh trong môc 6.3. TÝn hiÖu ®o kiÓm 
nµy ®îc ®a ®Õn ®Çu vµo m¸y thu. Nèi mét t¶i tÇn sè ©m thanh víi c¸c cùc ®Çu ra cña m¸y 
thu. §Æt c«ng suÊt tÇn sè ©m thanh sao cho t¹o ra møc c«ng suÊt ®Çu ra biÓu kiÕn theo môc 9.1. 

§o møc ®iÖn ¸p cña tÝn hiÖu ®Çu ra b»ng thiÕt bÞ ®o ®iÖn ¸p (r.m.s) cã b¨ng th«ng (t¹i -6 
dB) tèi thiÓu 20 kHz. T¾t chÕ ®é ®iÒu chÕ vµ ®o l¹i møc c«ng suÊt ®Çu ra cña tÇn sè ©m thanh. 

9.11.3 Yªu cÇu 

Møc ån vµ nhiÔu cña m¸y thu kh«ng ®îc vît qu¸ -40 dB so víi møc cña tÝn hiÖu ®îc 
®iÒu chÕ. 
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9.12 Ho¹t ®éng lµm t¾t ©m thanh 

9.12.1 §Þnh nghÜa 

Môc ®Ých cña chøc n¨ng nµy lµ t¾t ©m thanh cña tÝn hiÖu ®Çu ra ©m thanh m¸y thu khi 
møc tÝn hiÖu t¹i ®Çu vµo m¸y thu nhá h¬n mét gi¸ trÞ cho tríc. 

9.12.2 Ph¬ng ph¸p ®o 

Thùc hiÖn theo thñ tôc sau ®©y: 

a) Khi kh«ng thùc hiÖn (t¾t) chøc n¨ng t¾t ©m thanh, ®a mét tÝn hiÖu ®o kiÓm cã møc 

+30 dBµV, t¹i tÇn sè sãng mang b»ng víi tÇn sè danh ®Þnh cña m¸y thu, ®îc ®iÒu chÕ ®o 
kiÓm b×nh thêng nh trong môc 6.3 vµo c¸c cùc ®Çu vµo m¸y thu. Nèi mét t¶i tÇn sè ©m 
thanh vµ mét m¹ch läc t¹p nhiÔu (xem môc 9.3.1) víi c¸c cùc ®Çu ra m¸y thu. §iÒu chØnh 
c«ng suÊt tÇn sè ©m thanh cña m¸y thu sao cho t¹o ra c«ng suÊt ®Çu ra biÓu kiÕn nh trong 
môc 9.1.   

§o møc tÝn hiÖu ®Çu ra b»ng thiÕt bÞ ®o ®iÖn ¸p (r.m.s). 

Sau ®ã triÖt tÝn hiÖu ®Çu vµo, thùc hiÖn (bËt) chøc n¨ng t¾t ©m thanh vµ ®o l¹i møc ®Çu 
ra tÇn sè ©m thanh; 

b) Kh«ng thùc hiÖn chøc n¨ng nµy mét lÇn n÷a, ®a mét tÝn hiÖu ®o kiÓm cã møc  

+6 dBµV (e.m.f), ®iÒu chÕ ®o kiÓm b×nh thêng ®Õn ®Çu vµo m¸y thu. §iÒu chØnh m¸y thu 
sao cho t¹o ra møc c«ng suÊt b»ng 50% c«ng suÊt ®Çu ra biÓu kiÕn. Møc cña tÝn hiÖu ®Çu vµo 
sÏ bÞ gi¶m, thùc hiÖn chøc n¨ng t¾t ©m thanh. Sau ®ã t¨ng møc cña tÝn hiÖu ®Çu vµo cho ®Õn 
khi møc c«ng suÊt ®Çu ra b»ng víi møc tríc ®ã. §o tû sè SINAD vµ møc tÝn hiÖu vµo. 

c) (ChØ ¸p dông cho thiÕt bÞ cã chøc n¨ng t¾t ©m thanh cã thÓ ®iÒu chØnh liªn tôc) kh«ng 

thùc hiÖn chøc n¨ng t¾t ©m thanh, ®a mét tÝn hiÖu ®o kiÓm cã møc +6 dBµV (e.m.f) ®îc 
®iÒu chÕ ®o kiÓm b×nh thêng ®Õn ®Çu vµo m¸y thu. §iÒu chØnh m¸y thu ®Ó t¹o ra 50% c«ng 
suÊt ®Çu ra biÓu kiÕn. Møc cña tÝn hiÖu ®Çu vµo sÏ bÞ gi¶m, thùc hiÖn chøc n¨ng t¾t ©m thanh. 
§Æt chøc n¨ng t¾t ©m thanh ë vÞ trÝ cùc ®¹i vµ t¨ng møc tÝn hiÖu ®Çu vµo cho ®Õn khi c«ng 
suÊt ®Çu ra b»ng 50% c«ng suÊt ®Çu ra biÓu kiÕn. 

9.12.3 Yªu cÇu 

Víi c¸c ®iÒu kiÖn nh trong phÇn a) cña môc 9.12.2, c«ng suÊt ®Çu ra cña tÇn sè ©m 
thanh kh«ng ®îc vît qu¸ -40 dB so víi c«ng suÊt ®Çu ra biÓu kiÕn. 

Víi c¸c ®iÒu kiÖn nh trong phÇn b) cña môc 9.12.2, møc ®Çu vµo kh«ng ®îc vît qu¸ 

+6 dBµV (e.m.f). 

Víi c¸c ®iÒu kiÖn nh trong phÇn c) cña môc 9.12.2, møc ®Çu vµo kh«ng ®îc vît qu¸ 
+6 dBµV (e.m.f) khi ®Æt chøc n¨ng t¾t ©m thanh ë vÞ trÝ cùc ®¹i. 

9.13 TrÔ t¾t ©m thanh  

9.13.1 §Þnh nghÜa 

TrÔ t¾t ©m thanh lµ sù chªnh lÖch tÝnh theo dB gi÷a c¸c møc tÝn hiÖu ®Çu vµo m¸y thu 
khi kh«ng thùc hiÖn vµ khi thùc hiÖn (t¾t vµ bËt) chøc n¨ng t¾t ©m thanh. 



TCN 68 - 241: 2006 
 

 38 

9.13.2 Ph¬ng ph¸p ®o 

NÕu cã bÊt kú nóm ®iÒu khiÓn t¾t ©m thanh nµo trªn mÆt ngoµi thiÕt bÞ th× nã ph¶i ®îc 
®Æt ë vÞ trÝ lµm t¾t cùc ®¹i. Khi thùc hiÖn chøc n¨ng t¾t ©m thanh, ®a mét tÝn hiÖu ®Çu vµo 
kh«ng ®iÒu chÕ t¹i tÇn sè sãng mang b»ng víi tÇn sè danh ®Þnh cña m¸y thu ®Õn m¸y thu t¹i 
møc ®ñ thÊp ®Ó kh«ng më chøc n¨ng t¾t ©m thanh. T¨ng møc tÝn hiÖu ®Çu vµo võa ®ñ ®Ó më 
chøc n¨ng t¾t. Ghi l¹i møc tÝn hiÖu nµy. VÉn bËt chøc n¨ng t¾t ©m thanh, gi¶m tõ tõ møc tÝn 
hiÖu ®Çu vµo cho ®Õn khi t¾t ©m thanh ®Çu ra cña m¸y thu mét lÇn n÷a. 

9.13.3 Yªu cÇu 

TrÔ lµm t¾t ©m thanh ph¶i n»m trong kho¶ng 3 dB vµ 6 dB. 

9.14 C¸c ®Æc tÝnh ®a quan s¸t 

9.14.1 §Þnh nghÜa  

Chu kú quÐt lµ thêi gian gi÷a hai lÇn b¾t ®Çu hai mÉu liªn tiÕp trªn kªnh u tiªn khi 
kh«ng cã tÝn hiÖu trªn kªnh nµy. 

Thêi gian dõng trªn kªnh u tiªn lµ kho¶ng thêi gian tõ khi b¾t ®Çu ®Õn khi kÕt thóc cña 
bÊt kú mÉu nµo trªn kªnh u tiªn khi kh«ng cã tÝn hiÖu trªn kªnh ®ã. 

Thêi gian dõng trªn kªnh bæ sung lµ kho¶ng thêi gian tõ khi b¾t ®Çu ®Õn khi kÕt thóc 
cña bÊt kú mÉu nµo trªn kªnh nµy. 

9.14.2 Ph¬ng ph¸p ®o 

§iÒu chØnh ®Ó thiÕt bÞ quÐt trªn kªnh u tiªn vµ mét kªnh bæ sung. C¸c ®Æc tÝnh nµy cã 
thÓ kh«ng tån t¹i trªn kªnh DSC (kªnh 70). 

Thùc hiÖn chøc n¨ng t¾t ©m thanh vµ ®iÒu chØnh sao cho t¾t ©m thanh cña m¸y thu trªn 
c¶ hai kªnh. §a mét tÝn hiÖu ®o kiÓm t¹i tÇn sè sãng mang b»ng víi tÇn sè danh ®Þnh kªnh 
bæ sung cña m¸y thu, ®îc ®iÒu chÕ ®o kiÓm b×nh thêng (xem môc 6.3) ®Õn m¸y thu qua 
mét m¹ch phèi hîp (xem môc 6.1). TÝn hiÖu ®o kiÓm thø hai cã tÇn sè b»ng víi tÇn sè danh 
®Þnh cña kªnh u tiªn vµ kh«ng ®iÒu chÕ, tÝn hiÖu nµy còng ®îc ®a vµo m¸y thu qua mét 
®Çu vµo kh¸c cña m¹ch phèi hîp. Møc cña hai tÝn hiÖu ®o kiÓm t¹i ®Çu vµo m¸y thu b»ng +12 

dBµV (e.m.f). Nèi mét m¸y hiÖn sãng cã nhí vµo ®Çu ra ©m thanh. Ban ®Çu, t¾t ®Çu ra tÝn 
hiÖu ®o kiÓm trªn kªnh u tiªn. B¾t ®Çu qu¸ tr×nh quÐt vµ quan s¸t tÝn hiÖu ra trªn m¸y hiÖn 
sãng. §o thêi gian gi÷a c¸c xung tÝn hiÖu ©m thanh vµ ®é dµi cña c¸c xung tÝn hiÖu ©m thanh. 
BËt tÝn hiÖu ®o kiÓm trªn kªnh u tiªn, qu¸ tr×nh quÐt sÏ dõng trªn kªnh u tiªn sau khi thu 
®îc xung tÝn hiÖu cuèi cïng vµ trong kho¶ng thêi gian dõng trªn kªnh u tiªn. Thùc hiÖn 
phÐp ®o víi kªnh bæ sung lµ mét kªnh ®¬n c«ng vµ thùc hiÖn l¹i phÐp ®o víi kªnh bæ sung lµ 
kªnh song c«ng. 

9.14.3 Yªu cÇu 

Chu kú quÐt kh«ng ®îc vît qu¸ 2 s. 

Thêi gian dõng trªn kªnh u tiªn kh«ng ®îc vît qu¸ 150 ms. 

Thêi gian dõng trªn kªnh kªnh bæ sung ph¶i n»m trong kho¶ng 850 ms vµ 2 s, thêi gian 
dõng nµy ®îc x¸c ®Þnh lµ thêi gian trèng gi÷a hai côm tÝn hiÖu ©m tÇn ®Çu ra. 



 TCN 68 - 241: 2006
  

 39 

9.15 §Æc tÝnh ®Çu ra ©m thanh DSC 

9.45.1 §Þnh nghÜa 

§Æc tÝnh ©m thanh DSC lµ møc cña hai ©m DSC t¹i cùc ra ©m thanh DSC khi m¸y thu 
®ang thu mét tÝn hiÖu DSC ®îc ®iÒu chÕ chÝnh x¸c. 

9.15.2 Ph¬ng ph¸p ®o 

Thùc hiÖn phÐp ®o kiÓm trªn kªnh 70. 

§a tÝn hiÖu ®o kiÓm t¹i tÇn sè sãng mang danh ®Þnh ®Õn ®Çu vµo m¸y thu. TÝn hiÖu 
nµy ®îc ®iÒu chÕ b»ng mét ©m cã tÇn sè 1300 Hz víi chØ sè ®iÒu chÕ b»ng 2. §Æt møc tÝn 
hiÖu cña bé t¹o tÝn hiÖu b»ng +26 dBµV. 

C¸c cùc ®Çu ra ©m thanh DSC cã t¶i b»ng 600 Ω. 

§o møc ©m thanh t¹i c¸c cùc nµy. 

Thùc hiÖn l¹i c¸c phÐp ®o víi tÝn hiÖu ®o kiÓm ®îc ®iÒu chÕ b»ng ©m tÇn sè 2100 Hz 
vµ duy tr× chØ sè ®iÒu chÕ b»ng 2. 

9.15.3 Yªu cÇu 

Møc tÝn hiÖu ©m thanh ®îc ®a qua t¶i t¹i c¸c cùc ®Çu ra DSC ph¶i n»m trong kho¶ng 
0,55 V (r.m.s) vµ 1,1 V (r.m.s). 

10. Ho¹t ®éng song c«ng 

NÕu thiÕt bÞ ®îc thiÕt kÕ ®Ó ho¹t ®éng song c«ng, khi ®o kiÓm hîp chuÈn nã ph¶i ®îc 
l¾p víi mét bé läc song c«ng vµ cÇn thùc hiÖn c¸c phÐp ®o kiÓm bæ sung sau ®Ó ®¶m b¶o ho¹t 
®éng tèt. 

10.1 Suy gi¶m ®é nh¹y m¸y thu do thu vµ ph¸t ®ång thêi 

10.1.1 §Þnh nghÜa 

Suy gi¶m ®é nh¹y cña m¸y thu lµ sù suy gi¶m ®é nh¹y do sù chuyÓn ®æi c«ng suÊt tõ 
m¸y ph¸t sang m¸y thu do c¸c ¶nh hëng ghÐp. 

Sù suy gi¶m nµy ®îc biÓu diÔn b»ng sù chªnh lÖch tÝnh theo dB gi÷a c¸c møc ®é nh¹y 
kh¶ dông cùc ®¹i khi thu ph¸t ®ång thêi vµ kh«ng ®ång thêi. 

10.1.2 Ph¬ng ph¸p ®o 

Cæng ¨ng ten cña thiÕt bÞ bao gåm m¸y thu, m¸y ph¸t vµ bé läc song c«ng ph¶I ®îc 
nèi qua mét thiÕt bÞ ghÐp ®Õn ¨ng ten gi¶ (quy ®Þnh trong môc 6.4). 

Nèi bé t¹o tÝn hiÖu ®iÒu chÕ ®o kiÓm b×nh thêng (môc 6.3) ®Õn thiÕt bÞ ghÐp sao cho 
kh«ng lµm ¶nh hëng ®Õn sù phèi hîp trë kh¸ng. 

M¸y ph¸t ph¶i ho¹t ®éng t¹i c«ng suÊt ®Çu ra sãng mang nh trong môc 8.2, ®îc ®iÒu 
chÕ b»ng tÝn hiÖu tÇn sè 400 Hz vµ ®é lÖch tÇn b»ng ±3 kHz: 

- §o ®é nh¹y m¸y thu theo môc 9.3; 

- Ghi l¹i møc ®Çu ra cña bé t¹o tÝn hiÖu lµ C dBµV (e.m.f); 
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- T¾t m¸y ph¸t, vµ ®o l¹i ®é nh¹y cña m¸y thu; 

- Ghi l¹i møc ra cña bé t¹o tÝn hiÖu lµ D dBµV (e.m.f); 

- Gi¸ trÞ gi¶m ®é nh¹y lµ sù chªnh lÖch gi÷a c¸c gi¸ trÞ cña C vµ D. 

10.1.3 Yªu cÇu 

Suy gi¶m ®é nh¹y kh«ng ®îc vît qu¸ 3 dB. §é nh¹y kh¶ dông cùc ®¹i trong c¸c ®iÒu 
kiÖn ho¹t ®éng thu ph¸t ®ång thêi kh«ng ®îc vît qu¸ c¸c giíi h¹n trong môc 9.3.3. 

10.2 Trén bªn trong m¸y thu ph¸t song c«ng 

10.2.1 §Þnh nghÜa 

Sù trén bªn trong cña c¸c m¸y thu ph¸t song c«ng sÏ dÉn ®Õn ®é nh¹y m¸y thu kh«ng 
nh mong muèn t¹i c¸c tÇn sè nhÊt ®Þnh. 

10.2.2 Ph¬ng ph¸p ®o 

Cæng ¨ng ten cña c¸c thiÕt bÞ bao gåm cña m¸y thu, m¸y ph¸t vµ bé läc song c«ng nèi 
®Õn ¨ng ten gi¶ qua mét thiÕt bÞ ghÐp nh trong môc 6.4. 

Sö dông mét cæng ®o kiÓm ®Ó chuyÓn ®æi tÝn hiÖu ®Õn m¸y thu. 

§iÒu chØnh tÇn sè cña thiÕt bÞ ®Õn tÇn sè cña kªnh 18, m¸y ph¸t ë chÕ ®é ho¹t ®éng 
kh«ng ®iÒu chÕ t¹i c«ng suÊt ®Çu ra sãng mang nh quy ®Þnh trong môc 8.2. 

Thùc hiÖn phÐp ®o kiÓm theo môc 9.6.2 b»ng c¸ch sö dông cæng ®o kiÓm nh cæng m¸y 
thu. Thùc hiÖn phÐp ®o kiÓm trong c¸c b¨ng tÇn sau ®©y: 

- 161,5 – 2 × fi – 1 MHz ®Õn 161,5 – 2 × fi + 1 MHz 

- 161,5 + 2 × fi – 1 MHz ®Õn 161,5 + 2 × fi + 1 MHz 

- 155,9 MHz ®Õn 157,9 MHz 

fi lµ tÇn sè trung t©m cña tÇn sè trung tÇn ®Çu tiªn cña m¸y thu do nhµ s¶n xuÊt c«ng bè. 

10.2.3 Yªu cÇu 

T¹i bÊt kú tÇn sè nµo xuÊt hiÖn ®¸p øng th× tû sè gi÷a c¸c møc tÝn hiÖu ®îc x¸c ®Þnh 
theo môc 9.6.2 kh«ng ®îc nhá h¬n 70 dB. 
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Phô lôc A 
(Quy ®Þnh) 

M¸y thu ®o dïng ®o kiÓm c«ng suÊt kªnh l©n cËn 

A.1 ChØ tiªu kü thuËt cña m¸y thu ®o c«ng suÊt 

M¸y thu ®o c«ng suÊt bao gåm mét bé trén, bé läc IF, mét bé t¹o dao ®éng, bé khuÕch 
®¹i, bé suy hao biÕn ®æi vµ thiÕt bÞ chØ thÞ r.m.s. Cã thÓ sö dông mét m¸y ®o ®iÖn ¸p r.m.s 
hiÖu chØnh theo dB thay cho bé suy hao biÕn ®æi vµ thiÕt bÞ chØ thÞ gi¸ trÞ r.m.s. C¸c ®Æc tÝnh 
kü thuËt cña m¸y thu ®o c«ng suÊt ®îc cho ë phÇn díi ®©y. Chi tiÕt xem thªm KhuyÕn nghÞ 
ITU-T MS 332-4. 

A.1.1 Bé läc trung tÇn (IF) 

Bé läc IF ph¶i n»m trong giíi h¹n cña ®Æc tÝnh chän läc sau ®©y. 

dB

90D4 D4

D3
GÇn

sãng mang
Xa

sãng mangD326

6

D1 0 D1 kHz

D2 D2

2

 

H×nh A.1 

§Æc tÝnh chän läc sÏ gi÷ cho c¸c kho¶ng c¸ch tÇn sè so víi tÇn sè trung t©m danh ®Þnh 
cña kªnh l©n cËn nh cho trong b¶ng A.1. 

B¶ng A.1: §Æc tÝnh chän läc 

Kho¶ng c¸ch tÇn sè cña ®êng cong bé läc so víi tÇn sè trung t©m danh ®Þnh 
cña kªnh l©n cËn, kHz 

D1 D2 D3 D4 

5 8,0 9,25 13,25 

C¸c ®iÓm suy hao kh«ng ®îc vît qu¸ c¸c gi¸ trÞ dung sai cho trong b¶ng A.2. 
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B¶ng A.2: C¸c ®iÓm suy hao gÇn sãng mang 

Kho¶ng dung sai, kHz 

D1 D2 D3 D4 

+3,1 ±0,1 -1,35 -5,35 

B¶ng A.3: C¸c ®iÓm suy hao xa sãng mang 

Kho¶ng dung sai, kHz 

D1 D2 D3 D4 

±3,5 ±3,5 ±3,5 ±3,5 
-7,5 

§é suy hao tèi thiÓu cña bé läc bªn ngoµi c¸c ®iÓm suy hao 90 dB ph¶i b»ng hoÆc lín 
h¬n 90 dB. 

A.1.2 Bé chØ thÞ ®é suy hao 

Bé chØ thÞ ®é suy hao ph¶i cã d¶i tèi thiÓu lµ 80 dB vµ ®é chÝnh x¸c ®äc lµ 1 dB. Trªn 
quan ®iÓm ph¸t triÓn, suy hao nªn lín h¬n hoÆc b»ng 90 dB. 

A.1.3 Bé chØ thÞ gi¸ trÞ r.m.s 

ThiÕt bÞ ph¶i chØ thÞ chÝnh x¸c c¸c tÝn hiÖu kh«ng sin theo tû lÖ lªn ®Õn 10 :1 gi÷a gi¸ 
trÞ ®Ønh vµ gi¸ trÞ r.m.s. 

A.1.4 Bé t¹o dao ®éng vµ bé khuÕch ®¹i 

Bé t¹o dao ®éng vµ bé khuÕch ®¹i ph¶i ®îc thiÕt kÕ sao cho khi ®o c«ng suÊt kªnh l©n 
cËn cña mét m¸y ph¸t kh«ng ®iÒu chÕ nhiÔu thÊp, th× nhiÔu néi cña thiÕt bÞ kh«ng lµm ¶nh 
hëng ®Õn kÕt qu¶ ®o, t¹o ra kÕt qu¶ ®o < -90 dB. 
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Phô lôc B 
(Quy ®Þnh) 

Giao thøc cho c¸c lÖnh IEC 1162-1 vÒ Th«ng tin thiÕt lËp tÇn sè (fsi) 

B.1 Th«ng tin thiÕt lËp tÇn sè 

C©u lÖnh nµy dïng ®Ó thiÕt lËp tÇn sè, chÕ ®é ho¹t ®éng vµ møc c«ng suÊt m¸y ph¸t cña 
mét ®iÖn tho¹i v« tuyÕn, ®Ó ®äc ra tÇn sè, chÕ ®é, c«ng suÊt vµ hiÓu ®îc c¸c lÖnh thiÕt lËp. 

$--FSI,xxxxxx,xxxxxx,c,x*hh<CR><LF>

Møc c«ng suÊt: 0 = Chê
1 = ThÊp nhÊt
2 = Cao nhÊt

ChÕ ®é ho¹t ®éng (Chó ý 1)

TÇn sè ®ang thu (Chó ý 2 vµ 3)

TÇn sè ®ang ph¸t (Chó ý 2 vµ 3) 

H×nh B1: Th«ng tin thiÕt lËp tÇn sè 

Chó ý 1: ChÕ ®é ho¹t ®éng 

- d = F3E/G3E ®¬n c«ng, ®iÖn tho¹i; 

- e = F3E/G3E song c«ng, ®iÖn tho¹i; 

- m = J3E/G3E, ®iÖn tho¹i; 

- o = H3E, ®iÖn tho¹i; 

- q = F1B/J2B FEC NBDP, TELEX/teleprinter; 

- s = F1B/J2B ARQ NBDP, TELEX/teleprinter; 

- t = F1B/J2B chØ thu, teleprinter/DSC; 

- w = F1B/J2B, teleprinter/DSC; 

- x = A1A Morse, m¸y thu b¨ng; 

- { = A1A Morse, morse key/ head set; 

- | = F1C/F2C/F3C, m¸y Fax; 

- null cho trêng hîp kh«ng cã th«ng tin. 

Chó ý 2: TÇn sè ®îc t¨ng theo c¸c bíc 100 Hz  

- C¸c kªnh ®iÖn tho¹i MF/HF ph¶i cã 3 ch÷ sè ®Çu tiªn theo sau c¸c sè kªnh ITU víi 
c¸c sè 0 mµo ®Çu theo quy ®Þnh; 
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- C¸c kªnh tªlªtÝp (teletype) MF/HF ph¶i cã 4 ch÷ sè ®Çu tiªn, c¸c b¨ng tÇn sè ë ch÷ sè 
thø hai vµ thø ba; c¸c sè kªnh ITU ë c¸c sè tõ thø 4 ®Õn thø 6; víi mçi ch÷ sè cã c¸c sè 0 
mµo ®Çu theo quy ®Þnh; 

- C¸c kªnh VHF ph¶i cã 9 ch÷ sè ®Çu tiªn theo sau bëi sè kªnh víi c¸c sè 0 mµo ®Çu 
theo quy ®Þnh. 

Chó ý 3: §èi víi c¸c cÆp tÇn sè, chØ cÇn bao gåm tÇn sè ph¸t; null cho trêng tÇn sè 
thu. §èi víi c¸c tÇn sè thu, trêng tÇn sè ph¸t ph¶i lµ null. 
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Phô lôc C 
(Quy ®Þnh) 

C¸c phÐp ®o bøc x¹ 

C.1 VÞ trÝ ®o kiÓm vµ bè trÝ chung cho c¸c phÐp ®o cã liªn quan ®Õn trêng bøc x¹ 

C.1.1 VÞ trÝ ®o ngoµi trêi 

VÞ trÝ ®o kiÓm ngoµi trêi ph¶i n»m trªn mét bÒ mÆt hîp lý hoÆc trªn mÆt ®Êt. T¹i mét 

®iÓm trªn vÞ trÝ ®o, mÆt ph¼ng nÒn ph¶i cã ®êng kÝnh tèi thiÓu lµ 5 m. ë gi÷a mÆt nÒn cã mét 
trô ®ì kh«ng dÉn ®iÖn, cã thÓ xoay trßn 3600 theo ph¬ng n»m ngang, trô ®ì nµy ®îc dïng 
®Ó ®ì mÉu ®o kiÓm t¹i ®é cao 1,5 m so víi mÆt nÒn. VÞ trÝ ®o kiÓm ph¶i ®ñ réng cho phÐp 

dùng mét ¨ng ten ph¸t hoÆc ®o t¹i kho¶ng c¸ch 
λ
2

 hoÆc 3 m (chän gi¸ trÞ lín h¬n). Kho¶ng 

c¸ch thùc ph¶i ®îc ghi l¹i cïng víi kÕt qu¶ ®o kiÓm ®îc tiÕn hµnh t¹i vÞ trÝ ®ã. 

Ph¶i cã c¸c biÖn ph¸p ®Ó ®¶m b¶o r»ng sù ph¶n x¹ tõ c¸c vËt ch¾n bªn ngoµi vµ ph¶n x¹ 
tõ mÆt nÒn kh«ng g©y ¶nh hëng ®Õn kÕt qu¶ ®o. 

MÆt ®Êt

1,5 m

1

2

1 - 4 m

4 3
 

Ghi chó: 
1. ThiÕt bÞ ®îc ®o kiÓm 

2. ¨ng ten ®o kiÓm 

3. Bé läc th«ng cao (trong trêng hîp bøc x¹ Tx c¬ b¶n m¹nh) 
4. M¸y ph©n tÝch phæ, hoÆc m¸y thu ®o 

H×nh C.1: VÞ trÝ ®o ngoµi trêi 

C.1.2 ¨ng ten ®o kiÓm 

¨ng ten ®o kiÓm sö dông ®Ó thu c¸c bøc x¹ tõ mÉu ®o kiÓm vµ ¨ng ten thay thÕ, khi sö 
dông vÞ trÝ ®o kiÓm cho c¸c phÐp ®o bøc x¹; nÕu cÇn thiÕt, nã ®îc sö dông nh mét ¨ng ten 
ph¸t khi sö dông vÞ trÝ ®o kiÓm cho phÐp ®o ®Æc tÝnh cña m¸y thu. 
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¨ng ten nµy ®îc g¾n trªn mét trô ®ì cho phÐp ¨ng ten cã thÓ ®îc sö dông theo ph©n 
cùc däc hoÆc ph©n cùc ngang, vµ ®é cao cña ¨ng ten so víi nÒn cã thÓ thay ®æi trong kho¶ng 
tõ 1 m ®Õn 4 m. Tèt nhÊt lµ sö dông mét ¨ng ten ®o kiÓm cã tÝnh ®Þnh híng. KÝch thíc cña 
¨ng ten ®o kiÓm däc theo c¸c trôc ®o kiÓm kh«ng ®îc vît qu¸ 20% kho¶ng c¸ch ®o. 

§èi víi c¸c phÐp ®o bøc x¹ tõ m¸y thu vµ m¸y ph¸t, nèi ¨ng ten ®o kiÓm víi m¸y thu 
®o, m¸y thu ®o cã kh¶ n¨ng dß ®îc bÊt kú tÇn sè nµo cÇn kh¶o s¸t, vµ ®o chÝnh x¸c møc 
t¬ng ®èi cña tÝn hiÖu t¹i ®Çu vµo cña nã. §èi víi phÐp ®o ®é nh¹y bøc x¹ cña m¸y thu th× nèi 
¨ng ten ®o kiÓm víi bé t¹o tÝn hiÖu. 

C.1.3 ¡ng ten thay thÕ 

Khi thùc hiÖn phÐp ®o trong d¶i tÇn sè lªn ®Õn 1 GHz ¨ng ten thay thÕ ph¶i lµ lîng cùc 

λ
2

, céng hëng ë tÇn sè ho¹t ®éng, hoÆc lµ mét lìng cùc ng¾n h¬n nhng ®îc hiÖu chØnh 

thµnh lìng cùc 
λ
2

. Khi phÐp ®o ®îc thùc hiÖn ë d¶i tÇn trªn 4 GHz ph¶i sö dông mét bé 

ph¸t x¹ loa. §èi víi c¸c phÐp ®o ®îc thùc hiÖn ë d¶i tÇn tõ 1 GHz ®Õn 4 GHz cã thÓ sö dông 

ph¸t x¹ loa hay lìng cùc 
λ
2

. T©m cña ¨ng ten nµy ph¶i trïng khíp víi ®iÓm tham chiÕu cña 

mÉu thö. §iÓm tham chiÕu nµy ph¶i lµ t©m cña mÉu thö khi ¨ng ten cña nã ®îc g¾n bªn 
trong vá, hay lµ ®iÓm mµ ¨ng ten ngoµi ®îc nèi víi vá. 

Kho¶ng c¸ch gi÷a ®Çu thÊp cña lìng cùc vµ mÆt nÒn ph¶i kh«ng ®îc nhá h¬n 0,3 m. 

¨ng ten thay thÕ ph¶i ®îc nèi víi mét m¸y ph¸t tÝn hiÖu ®· hiÖu chØnh khi vÞ trÝ ®o 

kiÓm ®îc sö dông ®Ó ®o ph¸t x¹ gi¶ vµ c«ng suÊt ph¸t x¹ hiÖu dông cña m¸y ph¸t. ¨ng ten 
thay thÕ ph¶i ®îc nèi víi m¸y thu ®o ®· ®îc hiÖu chØnh khi vÞ trÝ ®o ®îc sö dông ®Ó ®o ®é 
nh¹y m¸y thu. 

Bé t¹o tÝn hiÖu vµ m¸y thu ph¶i ho¹t ®éng t¹i c¸c tÇn sè cÇn ®o vµ ph¶i ®îc nèi víi ¨ng 
ten qua c¸c m¹ch c©n b»ng vµ phèi hîp thÝch hîp. 

Chó ý: §é t¨ng Ých cña ¨ng ten loa th«ng thêng ®îc biÓu diÔn t¬ng øng víi mét bé 
ph¸t x¹ ®¼ng híng. 

C.1.4 VÞ trÝ ®o trong nhµ bæ sung tuú chän 

Khi tÇn sè tÝn hiÖu ®îc ®o lín h¬n 80 MHz th× phÐp ®o cã thÓ ®îc thùc hiÖn t¹i mét 
vÞ trÝ ®o trong nhµ. NÕu sö dông vÞ trÝ ®o nµy th× ph¶i ghi râ vµo trong b¸o c¸o ®o kiÓm. 

VÞ trÝ ®o cã thÓ lµ mét phßng thÝ nghiÖm cã diÖn tÝch tèi thiÓu 6 m × 7 m vµ ®é cao tèi 
thiÓu lµ 2,7 m. 

Ngoµi thiÕt bÞ ®o vµ ngêi vËn hµnh, phßng ®o ph¶i cµng tho¸ng cµng tèt nh»m tr¸nh 
c¸c vËt ph¶n x¹ trõ têng, trÇn vµ nÒn nhµ. 

Kh¶ n¨ng ph¶n x¹ tõ bøc têng ®»ng sau thiÕt bÞ ®îc ®o ph¶i gi¶m xuèng b»ng c¸ch 
®Æt mét tÊm ch¾n b»ng kim lo¹i hÊp thô tríc bøc têng. §èi víi c¸c phÐp ®o ph©n cùc 
ngang, bé ph¶n x¹ gãc ®Æt quanh ¨ng ten thu ®o ®îc sö dông ®Ó gi¶m hiÖu øng ph¶n x¹ tõ 
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bøc têng ®èi diÖn vµ tõ trÇn, nÒn nhµ. T¬ng tù, ®èi víi c¸c phÐp ®o ph©n cùc ®øng, c¸c bé 
ph¶n x¹ gãc ®îc sö dông ®Ó gi¶m hiÖu øng ph¶n x¹ tõ c¸c têng v¸ch. Víi d¶i tÇn thÊp h¬n 
(díi xÊp xØ 175 MHz), kh«ng cÇn cã c¸c bé ph¶n x¹ gãc hoÆc tÊm ch¾n hÊp thô. V× c¸c lý 

do thùc nghiÖm, ¨ng ten 
λ
2

 cã thÓ ®îc thay b»ng mét ¨ng ten cã ®é dµi kh«ng ®æi, sao cho 

chiÒu dµi nµy ë trong kho¶ng tõ 
λ
4

 ®Õn λ ë tÇn sè ®îc ®o vµ víi hÖ thèng ®o ®ñ nh¹y. Theo 

cïng c¸ch ®o, kho¶ng c¸ch 
λ
2

 tíi ®Ønh cã thÓ thay ®æi. 

¨ng ten ®o kiÓm, m¸y thu ®o, ¨ng ten thay thÕ vµ m¸y ph¸t tÝn hiÖu hiÖu chØnh ®îc sö 
dông theo c¸ch t¬ng tù trong ph¬ng ph¸p th«ng thêng. §Ó ®¶m b¶o kh«ng x¶y ra lçi do 
®êng truyÒn sãng ®Õn gÇn ®iÓm x¶y ra hiÖn tîng c¸c pha khö lÉn nhau gi÷a tÝn hiÖu truyÒn 
th¼ng vµ c¸c tÝn hiÖu ph¶n x¹ cßn l¹i, ¨ng ten thay thÕ ph¶i ®îc di chuyÓn mét kho¶ng  
±0,1 mm theo híng ¨ng ten ®o kiÓm còng nh theo hai híng vu«ng gãc víi híng ban ®Çu. 

NÕu nh÷ng thay ®æi vÒ kho¶ng c¸ch nãi trªn lµm møc tÝn hiÖu thay ®æi lín h¬n 2 dB, 
mÉu thö ph¶i ®îc ®Æt l¹i cho ®Õn khi møc thay ®æi cña tÝn hiÖu gi¶m xuèng díi 2 dB. 

TrÇn nhµ

Têng

Sµn nhµ

1,35 m>

1,35 m>

VËt liÖu hÊp thô

§iÓm chuÈn cña
mÉu ®o kiÓm

G¬ng ph¶n x¹ gãc

¡ng ten ®o kiÓm

2

2

-0,75 m

450

0,6 m>

D©y dÉn ®Õn
m¸y thu ®o hoÆc
bé t¹o tÝn hiÖu

3 - 4 m

 

H×nh C.2: Bè trÝ vÞ trÝ ®o trong nhµ 

C.2 Híng dÉn sö dông c¸c vÞ trÝ ®o bøc x¹ 

§èi víi c¸c phÐp ®o liªn quan ®Õn viÖc sö dông c¸c trêng bøc x¹, cã thÓ sö dông vÞ trÝ 
®o tu©n theo c¸c yªu cÇu ë môc C.1. Khi sö dông vÞ trÝ ®o nh vËy, c¸c ®iÒu kiÖn sau ®©y ph¶i 
®îc theo dâi ®Ó ®¶m b¶o tÝnh æn ®Þnh cña kÕt qu¶ ®o. 

C.2.1 Kho¶ng c¸ch ®o 

Thùc nghiÖm ®o cho thÊy kho¶ng c¸ch ®o kh«ng ph¶i lµ ®iÒu kiÖn quyÕt ®Þnh vµ kh«ng 

¶nh hëng ®¸ng kÓ ®Õn kÕt qu¶ ®o víi ®iÒu kiÖn kho¶ng c¸ch nµy kh«ng nhá h¬n 
λ
2

 ë tÇn sè 

®o vµ víi c¸c chó ý trong phô lôc nµy. Th«ng thêng, c¸c phßng ®o lÊy kho¶ng c¸ch ®o lµ  
3 m, 5 m, 10 m vµ 30 m. 
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C.2.2 ¨ng ten ®o kiÓm 

Cã thÓ sö dông c¸c lo¹i ¨ng ten ®o kiÓm kh¸c nhau v× viÖc thùc hiÖn c¸c phÐp ®o thay 
thÕ lµm gi¶m c¸c hiÖu øng lçi trong kÕt qu¶ ®o. 

ViÖc thay ®æi ®é cao cña ¨ng ten ®o kiÓm trong kho¶ng tõ 1 m ®Õn 4 m lµ ®iÒu kiÖn 
thiÕt yÕu ®Ó t×m ra ®iÓm bøc x¹ cùc ®¹i. 

Víi c¸c tÇn sè thÊp díi kho¶ng 100 MHz th× viÖc thay ®æi ®é cao nãi trªn lµ kh«ng 
cÇn thiÕt. 

C.2.3 ¨ng ten thay thÕ 

Khi sö dông c¸c kiÒu ¨ng ten thay thÕ kh¸c nhau ë tÇn sè thÊp h¬n kho¶ng 80 MHz th× 
kÕt qu¶ ®o cã thÓ kh¸c nhau.  

Khi sö dông ¨ng ten lìng cùc thu ng¾n ë c¸c tÇn sè nµy, c¸c chi tiÕt vÒ kiÓu ¨ng ten 
ph¶i ghi kÌm c¸c kÕt qu¶ ®o. Ph¶i chó ý c¸c hÖ sè hiÖu chØnh khi sö dông ¨ng ten lìng cùc 
thu ng¾n. 

C.2.4 ¨ng ten gi¶ 

Trong phÐp ®o bøc x¹, kÝch thíc cña ¨ng ten gi¶ ph¶i nhá h¬n so víi mÉu ®îc ®o kiÓm. 

Trong trêng hîp cã thÓ, cÇn nèi trùc tiÕp ¨ng ten gi¶ víi mÉu ®îc ®o kiÓm.  

Trong c¸c trêng hîp cÇn sö dông c¸p nèi, cÇn lu ý gi¶m bøc x¹ tõ c¸p nµy, vÝ dô nh 
b»ng c¸ch sö dông lâi ferit hoÆc c¸p cã hai líp che ch¾n. 

C.2.5 C¸p ®ång trôc 

VÞ trÝ c¸c c¸p nèi phô trî (vÝ dô c¸p nguån, c¸p mi-cr«...) khi kh«ng ®îc t¸ch ra cã thÓ 
g©y ¶nh hëng tíi kÕt qu¶ ®o. §Ó nhËn ®îc c¸c kÕt qu¶ cã thÓ sö dông l¹i, c¸p vµ d©y phô 
trî ph¶i ®îc bè trÝ th¼ng ®øng tõ trªn xuèng (qua mét lç ë gi¸ ®ì c¸ch ®iÖn). 

C.2.6 Bè trÝ ®o ©m thanh 

Khi thùc hiÖn c¸c phÐp ®o ©m thanh víi ®é nh¹y kh¶ dông cùc ®¹i (bøc x¹) cña m¸y 
thu, ®Çu ra ©m thanh ph¶i ®îc kiÓm so¸t b»ng c¸ch ghÐp tÝn hiÖu ©m thanh tõ loa m¸y thu 
®Õn micr«. Trong phÐp ®o kiÓm bøc x¹, tÊt c¶ c¸c vËt liÖu dÉn ®iÖn ph¶ ®îc ®Æt trªn mÆt ®Êt 
vµ tÝn hiÖu ©m thanh ®îc truyÒn tõ m¸y thu ®Õn micr« thö trong mét èng ©m thanh kh«ng 
dÉn ®iÖn. 

èng ©m thanh ph¶i cã chiÒu dµi thÝch hîp. èng ©m thanh ph¶i cã ®êng kÝnh trong 6 
mm vµ ®é dµy 1,5 mm. Mét phÔu nhùa cã ®êng kÝnh t¬ng øng víi loa cña m¸y thu ph¶i 
®îc g¾n vµo t©m ngay tríc loa cña m¸y thu. PhÔu nhùa ph¶i ®¶m b¶o mÒm ë ®iÓm g¾n víi 
m¸y thu ®Ó tr¸nh céng hëng c¬ khÝ. §Çu nhá cña phÔu ph¶i ®îc nèi ®Õn 1 ®Çu cña èng ©m 
thanh vµ mi-cr« th× ®îc nèi víi ®Çu cßn l¹i. 

C.3 VÞ trÝ ®o trong nhµ bæ sung tuú chän sö dông buång ®o kh«ng ph¶n x¹ 

§èi víi c¸c phÐp ®o bøc x¹, khi tÇn sè cña tÝn hiÖu ®o kiÓm lín h¬n 30 MHz th× phÐp 
®o cã thÓ ®îc thùc hiÖn ë vÞ trÝ ®o trong nhµ sö dông buång ®o kh«ng ph¶n x¹ ®îc che 
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ch¾n tèt, m« pháng m«i trêng kh«ng gian tù do. NÕu sö dông buång ®o lo¹i nµy th× ph¶i ghi 
râ trong b¸o c¸o ®o kiÓm. 

¨ng ten ®o kiÓm, m¸y thu ®o, ¨ng ten thay thÕ vµ m¸y ph¸t tÝn hiÖu ®· hiÖu chØnh ®îc 
sö dông t¬ng tù nh trong c¸c ph¬ng ph¸p th«ng thêng ë môc C.1. §èi víi d¶i tÇn 30 
MHz ®Õn 100 MHz, cÇn cã thªm mét sè hiÖu chØnh bæ sung. 

Mét vÝ dô vÒ vÞ trÝ ®o nµy cã thÓ lµ mét buång ®o cã che ch¾n ®iÖn kh«ng ph¶n x¹ kÝch 

thíc 10 m × 5 m × 5 m.  

C¸c bøc têng vµ trÇn nhµ cÇn ®îc phñ mét líp hÊp thô cao tÇn dÇy 1 m.  

NÒn vÞ trÝ ®o cÇn ®îc phñ mét líp kim lo¹i hÊp thô dÇy 1 m vµ sµn nhµ b»ng gç cã thÓ 
chÞu ®îc søc nÆng cña thiÕt bÞ ®o kiÓm vµ ngêi vËn hµnh.  

§èi víi c¸c phÐp ®o lªn tíi 12,75 GHz, cã thÓ sö dông kho¶ng c¸ch ®o theo trôc däc 
gi÷a phßng ®o lµ tõ 3 m ®Õn 5 m. CÊu tróc cña phßng ®o lo¹i nµy ®îc m« t¶ nh díi ®©y. 

C.3.1 VÝ dô vÒ cÊu tróc cña mét buång ®o kh«ng ph¶n x¹ 

PhÐp ®o trêng trong kh«ng gian tù do cã thÓ ®îc m« pháng trong mét buång ®o cã 
che ch¾n, ë ®ã c¸c bøc têng ®îc phñ líp hÊp thô cao tÇn. H×nh C.3 cho thÊy c¸c yªu cÇu vÒ 
suy hao ch¾n vµ suy hao trë l¹i cña têng trong mét phßng ®o kiÓu nµy. V× kÝch thíc vµ ®Æc 
tÝnh cña c¸c vËt liÖu hÊp thô th«ng thêng lµ ®iÒu kiÖn quyÕt ®Þnh ë tÇn sè díi 100 MHz (®é 
cao cña líp hÊp thô < 1 m, ®é suy gi¶m ph¶n x¹ < 20 dB), nªn mét phßng ®o nh vËy thêng 
thÝch hîp h¬n ®èi víi phÐp ®o ë d¶i tÇn trªn 100 MHz. H×nh C.4 cho thÊy cÊu tróc mét buång 
®o cã che ch¾n kh«ng ph¶n x¹ cã diÖn tÝch nÒn 5 m × 10 m vµ cao 5 m. 

TrÇn nhµ vµ c¸c bøc têng ®îc phñ líp hÊp thô cao tÇn h×nh chãp cao kho¶ng 1 m. 
NÒn ®îc phñ b»ng líp hÊp thô.  

KÝch thíc trong cña phßng lµ 3 m × 8 m × 3 m, ®iÒu nµy cho phÐp kho¶ng c¸ch ®o cùc 
®¹i cña phßng lµ 5 m theo trôc gi÷a.  

ë tÇn sè 100 MHz, kho¶ng c¸ch ®o cã thÓ t¨ng lªn tèi ®a lµ 2 λ. 

Líp hÊp thô sµn lµm gi¶m ph¶n x¹ sµn nªn kh«ng cÇn thay ®æi ®é cao cña ¨ng ten vµ 
kh«ng cÇn xem xÐt ®Õn yªu cÇu ¶nh hëng cña ph¶n x¹ sµn. 

C¸c kÕt qu¶ ®o bëi vËy cã thÓ ®îc kiÓm tra b»ng c¸c tÝnh to¸n ®¬n gi¶n ®ång thêi ®é 
kh«ng æn ®Þnh cña phÐp ®o ®îc gi¶m xuèng gi¸ trÞ nhá nhÊt cã thÓ do cÊu h×nh ®o ®¬n gi¶n. 

C.3.2 ¶nh hëng cña ph¶n x¹ ký sinh trong buång ®o kh«ng ph¶n x¹ 

§èi víi viÖc truyÒn sãng trong kh«ng gian tù do trong ®iÒu kiÖn trêng xa, hÖ sè t¬ng 
quan E = E0 (R0/R) lµ hÖ sè thÝch hîp biÓu thÞ sù phô thuéc cña cêng ®é trêng E vµo 
kho¶ng c¸ch R, do ®ã E0 lµ cêng ®é trêng chuÈn trong kho¶ng c¸ch chuÈn R0. 

HÖ sè t¬ng quan nµy ®îc sö dông hiÖu qu¶ trong phÐp ®o so s¸nh v× tÊt c¶ c¸c h»ng 
sè bÞ triÖt tiªu nhê tØ lÖ vµ suy hao c¸p, ghÐp nèi ¨ng ten kh«ng ®èi xøng hoÆc kÝch thíc ¨ng 
ten ®Òu kh«ng quan träng. 
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§é lÖch tõ ®êng cong lý tëng cã thÓ dÔ dµng nhËn thÊy nÕu loga ho¸ ph¬ng tr×nh 
trªn bëi v× t¬ng quan lý tëng gi÷a cêng ®é trêng víi kho¶ng c¸ch lµ mét ®êng th¼ng vµ 
®é lÖch thùc nghiÖm cã thÓ nh×n thÊy râ rµng b»ng m¾t. Ph¬ng ph¸p gi¸n tiÕp cho thÊy nhiÔu 
g©y ra do ph¶n x¹ dÔ dµng vµ râ rµng h¬n phÐp ®o suy hao ph¶n x¹. 

Víi mét buång ®o kh«ng ph¶n x¹ cã kÝch thíc ®îc cho trong môc C.3 ë tÇn sè thÊp 
díi 100 MHz kh«ng cã c¸c ®iÒu kiÖn trêng xa vµ bëi vËy c¸c ph¶n x¹ m¹nh h¬n nªn cÇn 
hiÖu chØnh cÈn thËn. §èi víi d¶i tÇn trung b×nh tõ 100 MHz ®Õn 1 GHz sù phô thuéc cña 

cêng ®é trêng vµo kho¶ng c¸ch tu©n theo ®óng nh lý thuyÕt. ë d¶i tÇn tõ 1 GHz ®Õn 12,75 
GHz, sù phô thuéc cña cêng ®é trêng vµo kho¶ng c¸ch sÏ kh«ng t¬ng quan chÝnh x¸c v× 
chÞu ¶nh hëng nhiÒu cña ph¶n x¹. 

C.3.3 HiÖu chØnh buång ®o kh«ng ph¶n x¹ 

HiÖu chØnh buång ®o kh«ng ph¶n x¹ ph¶i ®îc thùc hiÖn trong d¶i tÇn 30 MHz ®Õn 
12,75 GHz. 
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H×nh C.3: Yªu cÇu kü thuËt cho viÖc che ch¾n vµ ph¶n x¹ 
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Bµn quay kh«ng dÉn ®iÖn
Kho¶ng c¸ch ®o thö

MÆt ph¼ng kh«ng dÉn ®iÖn

ThiÕt bÞ
®îc thö

¡ng ten
®o kiÓm

1 m

5 m

10 m

Bµn quay kh«ng dÉn ®iÖn

Kho¶ng c¸ch ®o thö 5 m

MÆt nÒn

VËt hÊp thô

C¸c khèi läc vµ èng
dÉn c¸p ®ång trôc

Phßng che ch¾n
kh«ng cã c¸c vËt hÊp thô
®èi víi thiÕt bÞ ®o kiÓm

 

H×nh C.4: VÝ dô vÒ cÊu tróc cña mét buång ®o kh«ng ph¶n x¹ 
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forEword 
 

The Technical standard TCN 68-241: 2006 “VHF radiotelephone for the 
maritime mobile service - technical requirements” is based on ETSI EN 300162-1 
V1.2.2 (2000-12) with references to ETSI EN 300162-2 V1.1.2 (2000-12) and ETS 
300162 of European Telecommunications Standards Institute (ETSI). 

The Technical standard TCN 68-241: 2006 is drafted by Research Institute of Posts 
and Telecommunications at the proposal of Department of Science and Technology and 
issued following the Decision No. 27/2006/QD-BBCVT dated 25/7/2006 of the Minister 
of Posts and Telematics. 

The Technical standard TCN 68-241: 2006 is issued in bilingual document 
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese 
version is applied. 
 

DEPARTMENT OF SCIENCE & TECHNOLOGY  
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VHF RADIOTELEPHONE FOR THE MARITIME MOBILE SERVICE 
TECHNICAL REQUIREMENTS 

(Issued together with the Decision No 27/2006/QD-BBCVT dated 25/7/2006 
of the Minister of Posts and Telematics) 

 

1. Scope 

This technical standard specifies the minimum requirements for shipborne Very High 
Frequency (VHF) transmitters and receivers capable of voice and Digital Selective Calling 
(DSC), fitted with an external antenna connector for use on board ships. 

This technical standard is used as the basis for type approval of VHF radiotelephone for 
the maritime mobile service. 

2. Normative references 

[1] ETSI EN 300 162-1 v1.2.2 (2000-12): “Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Radiotelephone transmitters and receivers for the 
maritime mobile service operating in VHF bands; Part 1: Technical characteristics 
and methods of measurement”. 

[2] ETSI EN 162-2 v1.1.2 (2000-12): “Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Radiotelephone transmitters and receivers for the 
maritime mobile service operating in VHF bands; Part 2: Harmonized EN under 
article 3.2 of the R&TTE Directive”. 

[3] ETS 300 162 (1998-3): “Electromagnetic compatibility and Radio spectrum Matters 
(ERM); radiotelephone transmitters and receivers for the maritime mobile service 
operating in VHF bands; technical characteristics and methods of measurement”. 

3. Definitions, symbols and abbreviations 

3.1 Definitions 

Channel 16: frequency of 156.800 MHz. 

G3E: Phase-modulation (Frequency modulation with a pre-emphasis 6 dB/octave) for 
speech. 

G2B: Phase-modulation with digital information, with a sub-carrier for Digital 
Selective Calling (DSC) operation. 

Modulation index: ratio between the frequency deviation and the modulation 
frequency. 

Performance check: check of: 

- The transmitter carrier power and frequency; and 

- Receiver sensitivity (see clause 7.2). 
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3.2 Symbols 

dBA   dB relative to 2 × 10-5 Pa 

e.m.f.   electromotive force. 

3.3 Abbreviations  

ad   amplitude difference 

DSC   Digital Selective Calling 

EUT   Equipment Under Test 

fd   frequency difference 

FSI   Frequency Set Information 

RF   Radio Frequency 

rms   root mean square 

SFI   Scanning Frequency Information 

SINAD   Signal + Noise + Distortion/Noise + Distortion 

VHF   Very High Frequency (30 MHz to 300 MHz). 

4. General and operational requirements 

4.1 Construction 

The manufacturer shall declare that compliance to the requirement of clause 4 is 
achieved and shall provide relevant documentation. 

The mechanical and electrical construction and finish of the equipment shall conform in 
all respects to good engineering practice, and the equipment shall be suitable for use on board 
ships. 

All controls shall be of sufficient size to enable the usual control functions to be easily 
performed and the number of controls should be the minimum necessary for simple and 
satisfactory operation. 

All parts of the equipment to be checked during inspection or maintenance operations 
shall be readily accessible. The components shall be readily identifiable. 

Technical documentation shall be supplied with the equipment. 

The VHF maritime mobile service uses both single-frequency and two-frequency 
channels. For two-frequency channels there shall be a separation of 4.6 MHz between the 
transmitting frequency and the receiving frequency (see Radio Regulations). 

The equipment, which can consist of more than one unit, shall be capable of operating 
on single frequency and two-frequency channels with manual control (simplex). It may also 
be capable of operating on two-frequency channels without manual control (duplex). 

The equipment shall be able to operate on all channels defined in Appendix 18 to the 
Radio Regulations. 

Operation on channels 75 and 76 shall be prevented by appropriate means. Additional 
VHF channels outside those defined by Appendix 18 to the Radio Regulations may also be 
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provided, but means shall be provided to block any or all of these additional channels, as may 
be required by an administration, before installation on board ships. It shall not be possible 
for the user to unblock or block these additional channels. 

The equipment shall be so designed that use of channel 70 for purposes other than 
Digital Selective Calling (DSC) is prevented (see ITU-R Recommendation M.493-8 and ITU-
R Recommendation M.541-7). 

It shall not be possible to transmit while any frequency synthesizer used within the 
transmitter is out of lock. 

It shall not be possible to transmit during channel switching operations. 

4.2 Controls and indicators 

The equipment shall have a channel selector and shall indicate the designator, as shown 
in Appendix 18 to the Radio Regulations, of the channel at which the installation is set. The 
channel designator shall be legible irrespective of the external lighting conditions. 

Channels 16 and 70 should be distinctively marked. Selection of channel 16, and if 
possible channel 70, shall be by readily accessible means (e.g. a distinctively marked key). 
Where an input panel on the equipment for entering the digits 0 - 9 is provided, this shall 
conform to ITU-T Recommendation E.161. 

The equipment shall have the following additional controls and indicators (see IMO 
Resolution A.803): 

- on/off switch for the entire installation with a visual indication that the installation is 
in operation; 

- a manual non-locking push to talk switch to operate the transmitter; 

- on/off switch for the loudspeaker; 

- a switch for reducing transmitter output power to no more than 1 W; 

- an audio frequency power volume control; 

- a squelch control; 

- a control for reducing the brightness of the equipment illumination to zero; 

- a visual indication that the transmitter is activated. 

The equipment shall also meet the following requirements: 

- the user shall not have access to any control which, if wrongly set, might impair the 
technical characteristics of the equipment; 

- if the accessible controls are located on a separate console and if there are two or more 
control consoles, one of the consoles shall have priority over the others. If there are two or 
more control consoles, the operation of one console shall be indicated on the other consoles. 

4.3 Handset and loudspeaker 

The equipment shall be fitted with a telephone handset or microphone, and an integral 
loudspeaker and/or a socket for an external loudspeaker. A handset is required if duplex 
operation is provided. 
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It shall be possible to switch off the loudspeaker without causing a variation in the 
audio frequency power provided to the handset, if supplied. 

During transmission in simplex operation the receiver output shall be muted. During 
transmission in duplex operation only the handset shall be operative. Measures shall be taken 
to ensure correct operation when duplex is used and precautions shall be taken to prevent 
harmful electrical or acoustic feedback which might produce oscillations. 

4.4 Safety precautions 

Measures shall be taken to protect the equipment against the effects of overcurrent or 
overvoltage. 

Measures shall be taken to prevent damage to the equipment that might arise from an 
accidental reversal of polarity of the electrical power source. 

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

All components and wiring in which the dc or ac voltage (other than radio-frequency 
voltage), produce, singly or in combination, peak voltages in excess of 50 V, shall be 
protected against any accidental access and shall be automatically isolated from all electrical 
power sources if the protective covers are removed. Alternatively, the equipment shall be 
constructed in such a way as to prevent access to components operating at such voltages 
unless an appropriate tool is used such as a nut-spanner or screwdriver. Conspicuous warning 
labels shall be affixed both inside the equipment and on the protective covers. 

No damage to the equipment shall occur when the antenna terminals are placed on open 
circuit or short circuit for a period of at least 5 minutes in each case. 

In order to provide protection against damage due to the build up of static voltages at 
the antenna terminals, there shall be a dc path from the antenna terminals to chassis not 
exceeding 100 kΩ. 

The information in any volatile memory device shall be protected from interruptions in 
the power supply of up to 60 s duration. 

4.5 Labeling 

All controls, instruments, indicators and terminals shall be clearly labeled (see IMO 
Resolution A.803). 

Details of the power supply from which the equipment is intended to operate shall be 
clearly indicated on the equipment. 

All units of the equipment shall be clearly marked on the exterior with the identification 
of the manufacturer, type designation of the equipment, and the serial number of the unit. 

The compass safe distance shall be stated on the equipment or in the user document 
supplied with the equipment. 

4.6 Warm up 

After being switched on the equipment shall be operational within 5 s. 
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5. Technical requirements 

5.1 Switching time 

The channel switching arrangement shall be such that the time necessary to change over 
from using one of the channels to using any other channel does not exceed 5 s. 

The time necessary to change over from transmission to reception or vice versa, shall 
not exceed 0.3 s. 

5.2 Class of emission and modulation characteristics 

The equipment shall use phase modulation, G3E (frequency modulation with a pre-
emphasis of 6 dB/octave) for speech, and G2B for DSC signaling (see Radio Regulations, 
Appendix 19). 

The equipment shall be designed to operate satisfactorily with a channel separation of 
25 kHz. 

The frequency deviation corresponding to 100% modulation shall be ±5 kHz as nearly 
as practicable. 

5.3 Multiple watch facilities 

5.3.1 Additional performance standards 

VHF radiotelephone equipment having multiple watch facilities shall comply with the 
following additional performance standards (see IMO Resolution A.524): 

a) the equipment shall include a provision for the automatic scanning of a priority 
channel and one additional channel. Facilities for the automatic sequential change of the 
additional channel may be provided, which are not accessible to the user. Means shall be 
provided to block/unblock; 

b) the priority channel is that channel which will be sampled even if there is a signal on 
the additional channel and on which the receiver will lock during the time a signal is 
detected; 

c) the additional channel is that channel which will be monitored during the periods the 
equipment is not sampling or receiving signals on the priority channel; 

d) provision shall be included to switch the scanning facility on and off by means of a 
manually operated control. In addition it shall be ensured that the receiver remains on the 
same channel as the transmitter for the entire duration of any communication with the ship, 
e.g. the scanning facility could be switched off automatically when the handset is off its 
hook; 

e) selection of the additional channel and selection of the priority channel shall be 
possible at the operating position; 

f) when the scanning facility is in operation, the channel number of both channels on 
which the equipment is operating shall be clearly indicated simultaneously; 

g) in a transceiver, transmission shall not be possible when the scanning facility is 
operating. When the scanning facility is switched off, both transmitter and receiver shall be 
tuned automatically to the selected additional channel; 
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h) a transceiver shall be provided with a single manual control (e.g. push-button) in 
order to switch the equipment quickly for operation on the priority channel; 

i) at the operating position of a transceiver the selected additional channel shall be 
clearly indicated as being the operational channel of the equipment. 

5.3.2 Scanning characteristics 

When the scanning facility is switched on, the priority channel shall be sampled with a 
sampling period of not more than 2 s. If a signal is detected on the priority channel the 
receiver shall remain on this channel for the duration of that signal. 

If a signal is detected on the additional channel the sampling of the priority channel 
shall continue, thus interrupting the reception on the channel for periods as short as possible 
and not greater than 150 ms. 

The design of the receiver shall provide for its proper functioning during the period the 
priority channel is sampled since the receiving conditions on the priority channel may differ 
from those on the additional channel. 

In the absence of a signal on the priority channel, and, during reception of a signal on 
the additional channel, the duration of each listening period on this channel shall be at least 
850 ms. 

Means shall be provided to indicate the channel on which a signal is being received. 

5.4 DSC controller interfaces 

The equipment shall have DSC signal input and output impedances of 600 Ω, 
symmetrical and free of earth. 

If the equipment is designed as an integral unit or fitted with digital interface to a DSC 
controller, the equipment shall also comply with the relevant requirements of EN 300 338, as 
an integral equipment. 

5.4.1 Operational interfaces 

The interface for control shall comply with IEC 1162-1. 

The protocols shall at least comply to Frequency Set Information (FSI) (see annex 
B).Transmitter key input interface shall be a 2-wire circuit closure to transmit with a 
maximum/minimum open circuit voltage of 50 V and a maximum closed circuit current of 
100 mA. 

Readily available commercial connections should be used. Manufacturers shall provide 
means for user identification of the connectors used. 

6. General conditions of measurement 

6.1 Arrangements for test signals applied to the receiver input 

Test signal sources shall be connected to the receiver input in such a way that the 

impedance presented to the receiver input is 50 Ω, irrespective of whether one or more test 
signals are applied to the receiver simultaneously. 
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The levels of the test signals shall be expressed in terms of the emf at the terminals to 
be connected to the receiver. 

The nominal frequency of the receiver is the carrier frequency of the selected channel. 

6.2 Squelch 

Unless otherwise specified, the receiver squelch facility shall be made inoperative for 
the duration of the conformance tests. 

6.3 Normal test modulation 

For normal test modulation, the modulation frequency shall be 1 kHz and the frequency 

deviation shall be ±3 kHz. 

6.4 Artificial antenna 

When tests are carried out with an artificial antenna, this shall be a non-reactive, non-

radiating 50 Ω load. 

6.5 Arrangements for test signals applied to the transmitter input 

For the purpose of the present document, the audio frequency modulating signal applied 
to the transmitter shall be produced by a signal generator applied to the connection terminals 
replacing the microphone transducer. 

6.6 Test channels 

Tests shall be made on channel 16 unless otherwise stated. 

6.7 Measurement uncertainty and interpretation of the measured results 

6.7.1 Measurement uncertainty 

Table 1: Absolute measurement uncertainties: maximum values  

Parameter Maximum uncertainty 

RF frequency ±1 × 10-7 

RF power ±0.75 dB 

Maximum frequency deviation:  

- within 300 Hz to 6 kHz of modulation frequency ±5% 

- within 6 kHz to 25 kHz of modulation frequency ±3 dB 

Deviation limitation ±5% 

Adjacent channel power ±5 dB 

Conducted spurious emission of transmitter ±4 dB 

Audio output power ±0.5 dB 

Amplitude characteristics of receiver limiter ±1.5 dB 

Sensitivity at 20 dB SINAD ±3 dB 

Conducted emission of receiver ±3 dB 
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Two-signal measurement ±4 dB 

Three-signal measurement ±3 dB 

Radiated emission of transmitter ±6 dB 

Radiated emission of receiver ±6 dB 

Transmitter transient time ±20% 

Transmitter transient frequency ±250 Hz 

Receiver desensitization (duplex operation) ±0.5 dB 
 

For the test methods according to the present document the uncertainty figures are valid 
to a confidence level of 95% calculated according to the methods described in ETR 028. 

6.7.2 Interpretation of the measurement results 

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

- the measured value related to the corresponding limit will be used to decide whether 
an equipment meets the requirements of the present document; 

- the measurement uncertainty value for the measurement of each parameter shall be 
included in the test report; 

- the recorded value of the measurement uncertainty shall be, for each measurement, 
equal to or lower than the figures in table 1. 

Note: This procedure for using maximum acceptable uncertainty values is valid until 
superseded by other appropriate publications of ETSI covering this subject. 

6.8 Test conditions, power sources and ambient temperatures 

6.8.1 Normal and extreme test conditions 

Conformance tests shall be made under normal test conditions and also, where stated, 
under extreme test conditions (clauses 6.10.1 and 6.10.2 applied simultaneously). 

6.8.2 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 clauses 6.9.2 and 
6.10.2. 

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

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

6.9 Normal test conditions 

6.9.1 Normal temperature and humidity 

The normal temperature and humidity conditions for tests shall be a combination of 
temperature and humidity within the following ranges: 
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- temperature: +150C to +350C; 

- relative humidity: 20% to 75%. 

When the relative humidity is lower than 20%, it shall be stated in the test report. 

6.9.2 Normal power sources 

6.9.2.1 Mains voltage and frequency 

The normal test voltage for equipment to be connected to the ac mains shall be the 
nominal mains voltage. For the purpose of the present document, the nominal voltage shall be 
the declared voltage or any of the declared voltages for which the equipment is indicated as 
having been designed. The frequency of the test voltage shall be 50 Hz ± 1 Hz. 

6.9.2.2 Battery power source 

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

6.9.2.3 Other power sources 

For operation from other power sources the normal test voltage shall be that declared by 
the manufacturer. 

6.10 Extreme test conditions 

Unless otherwise stated the extreme tests conditions means that the Equipment Under 
Test (EUT) shall be tested at the upper temperature and at the upper limit of the supply 
voltage applied simultaneously, and at the low temperature and the lower limit of the supply 
voltage applied simultaneously. 

6.10.1 Extreme temperatures 

For tests at extreme temperatures, measurements shall be made in accordance with 
clause 6.11, at a lower temperature of -150C and an upper temperature of +550C. 

6.10.2 Extreme values of test power sources 

6.10.2.1 Mains voltage 

The extreme test voltages for equipment to be connected to the ac mains shall be the 

nominal mains voltage ±10%. The frequency of the test voltage shall be 50 Hz ± 1 Hz. 

6.10.2.2 Battery power source 

Where the equipment is designed to operate from a battery, the extreme test voltages 
shall be 1.3 and 0.9 times the nominal voltage of the battery (12 V, 24 V etc.). 

6.10.2.3 Other power sources 

For operation from other power sources the extreme test voltages shall be agreed 
between the testing authority and the equipment manufacturer. 

6.11 Procedure for tests at extreme temperatures 

The equipment shall be switched off during the temperature stabilizing periods. 



TCN 68 - 241: 2006 
 

 62 

Before conducting tests at the upper temperature, the equipment shall be placed in the 
test chamber and left until thermal equilibrium is reached. The equipment shall then be 
switched on for half an hour in the high power transmit condition at the normal voltage, the 
equipment shall meet the requirement of the present document. 

For tests at the lower temperature, the equipment shall be left in the test chamber until 
thermal equilibrium is reached and shall then be switched to the standby or receive position 
for one minute, after which the equipment shall meet the requirements of the present 
document. 

7. Environmental tests 

7.1 Procedure 

Environmental tests shall be carried out before tests are performed on the same 
equipment with respect to the other requirements of the present document. 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. 

7.2 Performance check 

The performance check shall be a check of transmitter frequency error (see clause 
8.1.1), transmitter carrier power (see clause 8.2.1) and maximum usable sensitivity of the 
receiver (see clause 9.3.1): 

- the transmitter carrier frequency shall be measured on channel 16 in the absence of 
modulation with the transmitter connected to an artificial antenna (see clause 6.4). The test 
shall be carried out with output switch set in the maximum position. The frequency error 
shall be within ±1.5 kHz; 

- the transmitter carrier power shall be measured on channel 16 with the transmitter 
connected to the artificial antenna (see clause 6.4). The test shall be carried out with the 
output switch set in the maximum position. The carrier power shall be between 6 W and 25 W; 

- the maximum usable sensitivity of the receiver shall be measured on channel 16. A 
test signal modulated by the normal test modulation (see clause 6.3) shall be applied to the 
receiver input. An audio frequency load and an instrument for measuring SINAD ratio 
(through a psophometric filter as specified in clause 9.3.1) shall be connected to the receiver 
output terminals. The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is 
obtained and with the receiver's audio frequency power control adjusted to produce at least 
50% of the rated output power. The level of the test signal shall not exceed +12 dBµV (emf). 

7.3 Vibration test 

7.3.1 Definition 

This test determines the ability of equipment to withstand vibration without resulting in 
mechanical weakness or degradation in performance. 

7.3.2 Method of measurement 

The EUT, complete with any shock and vibration absorbers with which it is provided, 
shall be clamped to the vibration table by its normal means of support and in its normal 
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attitude. The EUT may be resiliently suspended to compensate for weight not capable of 
being withstood by the vibration table. Provision may be made to reduce or nullify any 
adverse effect on EUT performance which could be caused by the presence of an electro-
magnetic field due to the vibration unit. 

The EUT shall be subjected to sinusoidal vertical vibration at all frequencies between: 

- 5 Hz and up to 13.2 Hz with an excursion of ±1 mm ±10% (7 m/s2 maximum 
acceleration at 13.2 Hz); 

- above 13.2 Hz and up to 100 Hz with a constant maximum acceleration of 7 m/s2. 

The frequency sweep rate shall be slow enough to allow the detection of resonances in 
any part of the EUT. 

A resonance search shall be carried out throughout the test. If any resonance of the 

EUT has Q ≥ 5 measured relative to the base of the vibration table, the EUT shall be 
subjected to a further vibration endurance test at each resonant frequency at the vibration 
level specified in the test with a duration of two hours. If any resonance with Q < 5 occurs the 
further endurance test shall be carried out at one single observed frequency. If no resonance 
occurred, the further endurance test shall be carried out at a frequency of 30 Hz. 

Performance check(s) shall be carried out at the end of each two hour endurance test 
period. 

The procedure shall be repeated with vibration in each of two mutually perpendicular 
directions in the horizontal plane. 

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

7.3.3 Requirement 

The equipment shall meet the requirements of the performance check. 

There shall be no harmful deterioration of the equipment visible. 

7.4 Temperature tests 

7.4.1 Definition 

The immunity against the effects of temperature is the ability of the equipment to 
maintain the specified mechanical and electrical performance after the following tests has 
been carried out. 

7.4.2 Dry heat 

7.4.2.1 Definition 

This test determines the ability of equipment to be operated at high ambient 
temperatures and to operate through temperature changes. 

7.4.2.2 Method of measurement 

The EUT shall be placed in a chamber at normal room temperature and relative 
humidity. The EUT and, if appropriate, any climatic control devices with which it is provided 



TCN 68 - 241: 2006 
 

 64 

shall then be switched on. The temperature shall then be raised to and maintained at +550C  
± 30C. At the end of a soak period of 10 to 16 hours at +550C ± 30C, the EUT shall be 
subjected to the performance check. The temperature of the chamber shall be maintained at 
+550C ± 30C during the whole performance check period. At the end of the test, the EUT 
shall be returned to normal environmental conditions or to those required at the start of the 
next test. The maximum rate of raising or reducing the temperature of the chamber in which 
the equipment is being tested shall be 10C/minute. 

7.4.2.3 Requirement 

The equipment shall meet the requirements of the performance check. 

7.4.3 Damp heat 

7.4.3.1 Definition 

This test determines the ability of equipment to be operated under conditions of high 
humidity. 

7.4.3.2 Method of measurement 

The EUT shall be placed in a chamber at normal room temperature and relative 

humidity. The temperature shall then be raised to +400C ± 20C, and the relative humidity 

raised to 93% ± 3% over a period of three hours ± 0.5 hour. These conditions shall be 
maintained for a period of 10 to 16 hours. Any climatic control devices provided in the EUT 
may be switched on at the conclusion of this period. The EUT shall be switched on  
30 minutes later, or after such period as agreed by the manufacturer, and shall be kept 
operational for at least two hours during which period the EUT shall be subjected to the 
performance check. The temperature and relative humidity of the chamber shall be 
maintained as specified during the whole test period. At the end of the test period and with 
the EUT still in the chamber, the chamber shall be brought to room temperature in not less 
than one hour. At the end of the test the EUT shall be returned to normal environmental 
conditions or to those required at the start of the next test. The maximum rate of raising or 
reducing the temperature of the chamber in which the equipment is being tested shall be 
10C/minute. 

7.4.3.3 Requirement 

The equipment shall meet the requirements of the performance check. 

7.4.4 Low temperature cycle 

7.4.4.1 Definition 

These tests determine the ability of equipment to be operated at low temperatures. They 
also allow equipment to demonstrate an ability to start up at low ambient temperatures. 

7.4.4.2 Method of measurement 

The EUT shall be placed in a chamber at normal room temperature and relative 

humidity. The temperature shall then be reduced to and maintained at -150C ± 30C, for a 
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period of 10 to 16 hours. Any climatic control devices provided in the EUT may be switched 
on at the conclusion of this period. The EUT shall be switched on 30 minutes later, and shall 
be kept operational for at least two hours during which period the EUT shall be subjected to 
the performance check. The temperature of the chamber shall be maintained at -150C ± 30C 
during the whole test period. At the end of the test the EUT shall be returned to normal 
environmental conditions or to those required at the start of the next test. The maximum rate 
of raising or reducing the temperature of the chamber in which the equipment is being tested 
shall be 10C/minute. 

7.4.4.3 Requirement 

The equipment shall meet the requirements of the performance check. 

8. Transmitter 

All tests on the transmitter shall be carried out with the output power switch set at its 
maximum except where otherwise stated. 

8.1 Frequency error 

8.1.1 Definition 

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

8.1.2 Method of measurement 

The carrier frequency shall be measured in the absence of modulation, with the 
transmitter connected to an artificial antenna (see clause 6.4). Measurements shall be made 
under normal test conditions (see clause 6.9) and under extreme test conditions (see clause 
6.10). 

This test shall be carried out with the output power switch being set at both maximum 
and minimum. 

8.1 3 Limits 

The frequency error shall be within ±1.5 kHz. 

8.2 Carrier power 

8.2.1 Definitions 

The carrier power is the mean power delivered to the artificial antenna during one radio 
frequency cycle in the absence of modulation. 

The rated output power is the carrier power declared by the manufacturer. 

8.2.2 Method of measurement 

The transmitter shall be connected to an artificial antenna (see clause 6.4) and the 
power delivered to this artificial antenna shall be measured. The measurements shall be made 
under normal test conditions (see clause 6.9) and also under extreme test conditions (see clause 
6.10) on the highest frequency channel, the lowest frequency channel and on channel 16. 
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8.2.3 Limits 

8.2.3.1 Normal test conditions 

The carrier power on the Appendix 18 channels, measured under normal test conditions 
with the output power switch (see clause 4.2) set at maximum, shall remain between 6 W and 
25 W and not differ by more than ±1.5 dB from the rated output power. 

8.2.3.2 Extreme test conditions 

With the output power switch set at maximum, the carrier power shall remain between 
6 W and 25 W and be within +2 dB, -3 dB of the rated output power under extreme 
conditions. 

With the output power switch set at minimum, the carrier power shall remain between 
0.1 W and 1 W. 

8.3 Frequency deviation 

8.3.1 Definition 

For the purpose of the present document, the frequency deviation is the difference 
between the instantaneous frequency of the modulated radio frequency signal and the carrier 
frequency. 

8.3.2 Maximum permissible frequency deviation 

8.3.2.1 Method of measurement 

The frequency deviation shall be measured at the output with the transmitter connected 
to an artificial antenna (see clause 6.4), by means of a deviation meter capable of measuring 
the maximum deviation, including that due to any harmonics and intermodulation products 
which may be generated in the transmitter. 

The modulation frequency shall be varied between 100 Hz and 3 kHz. The level of this 
test signal shall be 20 dB above the level which produces normal test modulation (see clause 
6.3). This test shall be repeated with the output power switch set at maximum and minimum. 

8.3.2.2 Limit 

The maximum permissible frequency deviation shall be ±5 kHz. 

8.3.3 Reduction of frequency deviation at modulation frequencies above 3 kHz 

8.3.3.1 Method of measurement 

The transmitter shall operate under normal test conditions (see clause 6.9) connected to 
a load as specified in clause 6.4. The transmitter shall be modulated by the normal test 
modulation (see clause 6.3). With the input level of the modulation signal being kept 
constant, the modulation frequency shall be varied between 3 kHz and 25 kHz and the 
frequency deviation shall be measured. 

8.3.3.2 Limits 

For modulation frequencies between 3 kHz and 6 kHz the frequency deviation shall not 
exceed the frequency deviation with a modulation frequency of 3 kHz. For a modulation 
frequency of 6 kHz, the frequency deviation shall not exceed ±1.5 kHz, as shown in figure 1. 
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For modulation frequencies between 6 kHz and 25 kHz, the frequency deviation shall 
not exceed that given by a linear response of frequency deviation (in dB) against modulation 
frequency, starting at the point where the modulation frequency is 6 kHz and the frequency 
deviation is ±1.5 kHz and inclined at 14 dB per octave, with the frequency deviation 
diminishing as the modulation frequency increases, as shown in figure 1. 
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Figure 1: Frequency deviation 

8.4 Sensitivity of the modulator, including microphone 

8.4.1 Definition 

This characteristic expresses the capability of the transmitter to produce sufficient 
modulation when an audio frequency signal corresponding to the normal mean speech level is 
applied to the microphone. 

8.4.2 Method of measurement 

An acoustic signal with a frequency of 1 kHz and sound level of 94 dBA shall be 
applied to the microphone. The resulting deviation shall be measured. 

8.4.3 Limits 

The resulting frequency deviation shall be between ± 1.5 kHz and ± 3 kHz. 

8.5 Audio frequency response 

8.5.1 Definition 

The audio frequency response is the frequency deviation of the transmitter as a function 
of the modulating frequency. 

8.5.2 Method of measurement 

A modulating signal at a frequency of 1 kHz shall be applied to the transmitter and the 
deviation shall be measured at the output. The audio input level shall be adjusted so that the 
frequency deviation is ±1 kHz. This is the reference point in figure 2 (1 kHz corresponds to  
0 dB). 
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The modulation frequency shall then be varied between 300 Hz and 3 kHz, with the 
level of the audio frequency signal being kept constant and equal to the value specified 
above. 

The test shall be carried out on one channel only (see clause 6.6). 

8.5.3 Limit 

The audio frequency response shall be within +1 dB and -3 dB of a 6 dB/octave line 
passing through the reference point (see figure 2). 

14
12
10

8
6
4
2
0

-2
-4
-6
-8

-10
-12
-14

0.3 0.5 1 2 3 kHz

F
re

qu
en

cy
 d

ev
ia

tio
n

(d
B

 r
el

at
iv

e 
to

 r
ef

er
en

ce
 le

ve
l a

t 1
 k

H
z)

Modulating frequency  

Figure 2: Audio frequency response 

8.6 Audio frequency harmonic distortion of the emission 

8.6.1 Definition 

The harmonic distortion of the emission modulated by an audio frequency signal is 
defined as the ratio, expressed as a percentage, of the root mean square (r.m.s) voltage of all 
the harmonic components of the fundamental frequency to the total r.m.s voltage of the signal 
after linear demodulation. 

8.6.2 Method of measurement 

The RF signal produced by the transmitter shall be applied via an appropriate coupling 
device to a linear demodulator with a de-emphasis network of 6 dB per octave. This test shall 
be carried out with the output power switch at both maximum and minimum. 

8.6.2.1 Normal test conditions 

Under normal test conditions (see clause 6.9) the RF signal shall be modulated 
successively at frequencies of 300 Hz, 500 Hz and 1 kHz with a constant modulation index  
of 3. 

The distortion of the audio frequency signal shall be measured at all the frequencies 
specified above. 
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8.6.2.2 Extreme test conditions 

Under extreme test conditions (see clauses 6.10.1 and 6.10.2 applied simultaneously), 
the measurements shall be carried out at 1 kHz with a frequency deviation of ±3 kHz. 

8.6.3 Limits 

The harmonic distortion shall not exceed 10%. 

8.7 Adjacent channel power 

8.7.1 Definition 

The adjacent channel power is that part of the total power output of a transmitter under 
defined conditions of modulation, which falls within a specified passband centred on the 
nominal frequency of either of the adjacent channels. 

This power is the sum of the mean power produced by the modulation, hum and noise 
of the transmitter. 

8.7.2 Method of measurement 

The test shall be made on the lowest frequency channel, the highest frequency channel 
and on channel 16. 

The adjacent channel power can be measured with a power measuring receiver which 
conforms to annex A (referred to in this clause and annex A as the "receiver") see also ITU-R 
Recommendation SM 332-4: 

a) The transmitter shall be operated at the carrier power determined in clause 8.2 under 
normal test conditions. The output of the transmitter shall be linked to the input of the 
“receiver” by a connecting device such that the impedance presented to the transmitter is  
50 Ω and the level at the “receiver” input is appropriate. 

b) With the transmitter unmodulated, the tuning of the "receiver" shall be adjusted so 
that a maximum response is obtained. This is the 0 dB response point. The “receiver” 
attenuator setting and the reading of the meter shall be recorded.  

The measurement may be made with the transmitter modulated with normal test 
modulation, in which case this fact shall be recorded with the test results. 

c) The tuning of the “receiver” shall be adjusted away from the carrier so that the 
“receiver” -6 dB response nearest to the transmitter carrier frequency is located at a 
displacement from the nominal carrier frequency of 17 kHz. 

d) The transmitter shall be modulated with 1.25 kHz at a level which is 20 dB higher 
than that required to produce ±3 kHz deviation. 

e) The “receiver” variable attenuator shall be adjusted to obtain the same meter reading 
as in step b) or a known relation to it. 

f) The ratio of adjacent channel power to carrier power is the difference between the 
attenuator settings in steps b) and e), corrected for any differences in the reading of the meter. 

g) The measurement shall be repeated with the “receiver” tuned to the other side of the 
carrier. 
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8.7.3 Limit 

The adjacent channel power shall not exceed a value of 70 dB below the carrier power 
of the transmitter without any need to be below 0.2 µW. 

8.8 Conducted spurious emissions conveyed to the antenna 

8.8.1 Definition 

Conducted spurious emissions are emissions on a frequency or frequencies which are 
outside the necessary bandwidth and the level of which may be reduced without affecting the 
corresponding transmission of information. Spurious emissions include harmonic emissions, 
parasitic emissions, intermodulation products and frequency conversion products, but 
exclude out of band emissions. 

8.8.2 Method of measurement 

Conducted spurious emissions shall be measured with the unmodulated transmitter 
connected to the artificial antenna (see clause 6.4). 

The measurements shall be made over a range from 9 kHz to 2 GHz, excluding the 
channel on which the transmitter is operating and its adjacent channels. 

The measurements for each spurious emission shall be made using a tuned radio 
measuring instrument or a spectrum analyser. 

8.8.3 Limit 

The power of any conducted spurious emission on any discrete frequency shall not 
exceed 0.25 µW. 

8.9 Cabinet radiation and conducted spurious emissions other than those conveyed to the  
      antenna 

8.9.1 Definitions 

Cabinet radiation consists of emissions at frequencies, radiated by the equipment 
cabinet and structures. 

Conducted spurious emissions other than those conveyed to the antenna are emissions 
at frequencies, other than those of the carrier and the sideband components resulting from the 
wanted modulation process, which are produced by conduction in the wiring and accessories 
used with the equipment. 

8.9.2 Method of measurement 

On a test site, selected from annex C, the equipment shall be placed at the specified 
height on a non-conducting support and in position closest to normal use as declared by the 
manufacturer. 

The transmitter antenna connector shall be connected to on artificial antenna, see clause 
6.4. 

The test antenna shall be orientated for vertical polarization and the length of the test 
antenna shall be chosen to correspond to the instantaneous frequency of the measuring 
receiver. 
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The output of the test antenna shall be connected to a measuring receiver. 

The transmitter shall be switched on without modulation, and measuring receiver shall 
be tuned over the frequency range 30 MHz to 2 GHz, except for the channel on which the 
transmitter is intended to operate and its adjacent channels. 

At each frequency at which a spurious component is detected: 

a) the test antenna shall be raised and lowered through the specified range of heights 
until a maximum signal level is detected on the measuring receiver; 

b) the transmitter shall be rotated through 3600 in the horizontal plane, until the 
maximum signal level is detected by the measuring receiver; 

c) the maximum signal level detected by the measuring receiver shall be noted; 

d) the transmitter shall be replaced by a substitution antenna as defined in annex C; 

e) the substitution antenna shall be orientated for vertical polarization and the length of 
the substitution antenna shall be adjusted to correspond to the frequency of the spurious 
component detected; 

f) the substitution antenna shall be connected to a calibrated signal generator: 

g) the frequency of the calibrated signal generator shall be set to the frequency of the 
spurious component detected; 

h) the input attenuator setting of the measuring receiver shall be adjusted in order to 
increase the sensitivity of the measuring receiver, if necessary; 

i) the test antenna shall be raised and lowered through the specified range of heights to 
ensure that the maximum signal is received; 

j) the input signal to the substitution antenna shall be adjusted to the level that produces 
a level detected by the measuring receiver that is equal to the level noted while the spurious 
component was measured, corrected for the change of input attenuator setting of the 
measuring receiver; 

k) the input level to the substitution antenna shall be recorded as power level, corrected 
for the change of input attenuator setting of the measuring receiver; 

l) the measurement shall be repeated with the test antenna and the substitution antenna 
orientated for horizontal polarization; 

m) the measure of the effective radiated power of the spurious components is larger of 
the two power levels recorded for spurious component at the input to the substitution antenna, 
corrected for the gain of the antenna if necessary; 

n) the measurements shall be repeated with the transmitter on stand-by. 

8.9.3 Limits 

When the transmitter is in stand-by the cabinet radiation and spurious emissions shall 
not exceed 2 nW; 

When the transmitter is in operation the cabinet radiation and spurious emissions shall 

not exceed 0.25 µW. 
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8.10 Residual modulation of the transmitter 

8.10.1 Definition 

The residual modulation of the transmitter is the ratio, in dB, of the demodulated RF 
signal in the absence of wanted modulation, to the demodulated RF signal produced when the 
normal test modulation is applied. 

8.10.2 Method of measurement 

The normal test modulation defined in clause 6.3 shall be applied to the transmitter. The 
high frequency signal produced by the transmitter shall be applied, via an appropriate 
coupling device, to a linear demodulator with a de-emphasis network of 6 dB per octave. The 
time constant of this de-emphasis network shall be at least 750 µs. 

Precautions shall be taken to avoid the effects of emphasizing the low audio frequencies 
produced by internal noise. 

The signal shall be measured at the demodulator output using an r.m.s voltmeter. 

The modulation shall then be switched off and the level of the residual audio frequency 
signal at the output shall be measured again. 

8.10.3 Limit 

The residual modulation shall not exceed -40 dB. 

8.11 DSC audio input characteristics 

8.11.1 Definition 

This test is to ensure the transmitter's ability to correctly modulate a DSC audio signal. 

8.11.2 Method of measurement 

The test shall be performed on channel 70. 

The transmitter shall be set into transmission using the DSC key lines. 

The transmitter shall be modulated, using the DSC audio input terminal, by a single 
tone of 1 300 Hz with a level of 0.775 V ± 0.075 V. 

The modulation index of the transmitter shall be measured. The test shall be repeated 
with an audio tone of 2100 Hz having the same amplitude. 

8.11.3 Limits 

The modulation index shall in both cases be between 1.8 and 2.2. 

8.12 DSC audio input limitation 

8.12.1 Definition 

This test is to ensure, that the transmitter is able to limit deviation in case of excessive 
DSC input signals. 

8.12.2 Method of measurement 

The test shall be performed on channel 70. 

The transmitter shall be set into transmission using the DSC key lines. 
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The transmitter shall be modulated, using the DSC audio input terminal, by a single 
tone of 2100 Hz with a level of 2.45 V ± 0.3 V. 

The modulation index of the transmitter shall be measured. 

8.12.3 Limit 

The modulation index shall be below 2.4. 

8.13 Modulation attack time 

8.13.1 Definition 

The modulator attack time is the time elapsed between keying the transmitter and the 
transmitter being correctly modulated. 

8.13.2 Method of measurement 

The test shall be performed on channel 70. A signal of 1 300 Hz and an amplitude of 
0.775 V ± 0.075 V r.m.s shall be connected to the transmitter DSC input terminals. The 
transmitter shall be connected by suitable means to a wideband test discriminator. 

The recovered audio from the test discriminator shall be applied to a storage 
oscilloscope. 

The vertical sensitivity of the oscilloscope shall be set, so the recovered audio signal 
after settling has a peak to peak amplitude corresponding to 4 divisions. The vertical time 
base of the oscilloscope shall be set to 20 ms per division. The oscilloscope shall be set to 
trigger at 1 division from the left edge. 

An arrangement shall be provided to key the transmitter using the DSC key lines and at 
the same time trigger the oscilloscope, see figure 3. The oscilloscope shows the modulation 
behaviour of the transmitter and shows when the transmitter's modulation circuits have 
settled, see figure 4. 

The settling time tset is the time elapsed from when triggering occurs, i.e. the time from 
when the transmitter is keyed until the recovered audio remains constant with an amplitude of 
4 divisions. 

The test shall be repeated with the transmitter modulated by a 2100 Hz tone at the same 
amplitude. 

8.1.3.3 Limit 

The settling time tset shall be less than 90 ms. 

EUT

Key and
Trigger Device

Key lines

Test
discriminator Storage oscilloscope

Oscilloscope trigger  

Figure 3: Test arrangement 
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tset  

Figure 4: Oscilloscope output 

8.14 Transient frequency behaviour of the transmitter 

8.14.1 Definitions 

The transient frequency behaviour of the transmitter is the variation in time of the 
transmitter frequency difference from the nominal frequency of the transmitter when the RF 
output power is switched on and off. 

8.14.2 Method of measurement 
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Figure 5: Measurement arrangement 

Two signals shall be connected to the test discriminator via a combining network (see 
clause 6.1). 

The transmitter shall be connected to a 50 Ω power attenuator. 

The output of the power attenuator shall be connected to the test discriminator via one 
input of the combining network. 

A test signal generator shall be connected to the second input of the combining network. 

The test signal shall be adjusted to the nominal frequency of the transmitter. 

The test signal shall be modulated by a frequency of 1 kHz with a deviation of ±25 kHz. 
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The test signal level shall be adjusted to correspond to 0.1% of the power of the 
transmitter under test measured at the input of the test discriminator. This level shall be 
maintained throughout the measurement. 

The amplitude difference (ad) and the frequency difference (fd) output of the test 
discriminator shall be connected to a storage oscilloscope. 

The storage oscilloscope shall be set to display the channel corresponding to the 

frequency difference (fd) input up to ±1 channel frequency difference, corresponding to the 
relevant channel separation from the nominal frequency. 

The storage oscilloscope shall be set to a sweep rate of 10 ms/division and set so that 
the triggering occurs at 1 division from the left edge of the display. 

The display shows the 1 kHz test signal continuously. 

The storage oscilloscope shall then be set to trigger on the channel corresponding to the 
amplitude difference (ad) input at a low input level, rising. 

The transmitter shall then be switched on, without modulation, to produce the trigger 
pulse and a picture on the display. 

The result of the change in the ratio of power between the test signal and the transmitter 
output, due to the capture ratio of the test discriminator, produces two separate sides on the 
picture, one showing the 1 kHz test signal, the other the frequency difference of the 
transmitter versus time: 

- the moment when the 1 kHz test signal is completely suppressed is considered to 
provide ton; 

- the periods of time t1 and t2 as defined in the table shall be used to define the 
appropriate template; 

- during the period of time t1 and t2 the frequency difference shall not exceed the values 
given in table 2; 

- the frequency difference, after the end of t2, shall be within the limit of the frequency 
error, see clause 8.1; 

- the result shall be recorded as frequency difference versus time; 

- the transmitter shall remain switched on. 

The storage oscilloscope shall be set to trigger on the channel corresponding to the 
amplitude difference (ad) input at a high input level, decaying and set so that the triggering 
occurs at 1 division from the right edge of the display: 

- the transmitter shall then be switched off; 

- the moment when the 1 kHz test signal starts to rise is considered to provide toff; 

- the period of time t3 as defined in table 2 shall be used to define the appropriate 
template; 

- during the period of time t3 the frequency difference shall not exceed the values given 
in table 2; 
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- before the start of t3 the frequency difference shall be within the limit of the frequency 
error, see clause 8.1; 

- the result shall be recorded as frequency difference versus time. 
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Figure 6: Storage oscilloscope view t1, t2 and t3 
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8.14.3 Limits 

ton: according to the method of measurement described in clause 8.14.2 the switch-on 
instant of a transmitter is defined by the condition when the output power, measured at the 
antenna terminal, exceeds 0.1% of the nominal power; 

t1: period of time starting at ton and finishing according to table 2; 

t2: period of time starting at the end of t1 and finishing according to table 2; 

toff: switch-off instant defined by the condition when the output power falls below 0.1% 
of the nominal power; 

t3: period of time that finishing at toff and starting according to table 2. 

Table 2: Transient frequency limits 
Designator Frequency limit 

t1 (ms) 5.0 

t2 (ms) 20.0 

t3 (ms) 5.0 

Note: During the periods t1 and t3 the frequency difference shall not exceed 
the value of 25 kHz. During the period t2 the frequency difference shall not 
exceed the value of 12.5 kHz.  

9. Receiver 

9.1 Harmonic distortion and rated audio frequency output power 

9.1.1 Definition 

The harmonic distortion at the receiver output is defined as the ratio, expressed as a 
percentage, of the total r.m.s voltage of all the harmonic components of the modulation audio 
frequency to the total rms voltage of the signal delivered by the receiver. 

The rated audio frequency output power is the value stated by the manufacturer to be 
the maximum power available at the output, for which all the requirements of the present 
document are met. 

9.1.2 Methods of measurement 

Test signals at a level of +100 dBµV, at a carrier frequency equal to the nominal 
frequency of the receiver and modulated by the normal test modulation (see clause 6.3) shall 
be applied in succession to the receiver input under the conditions specified in clause 6.1. 

For each measurement, the receiver's audio frequency volume control shall be set so as 
to obtain, in a resistive load which simulates the receiver's operating load, the rated audio 
frequency output power (see clause 9.1.1). The value of this load shall be stated by the 
manufacturer. 

Under normal test conditions (see clause 6.9) the test signal shall be modulated 
successively at 300 Hz, 500 Hz and 1 kHz with a constant modulation index of 3 (ratio 
between the frequency deviation and the modulation frequency). The harmonic distortion and 
audio frequency output power shall be measured at all the frequencies specified above. 
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Under extreme test conditions (see clauses 6.10.1 and 6.10.2 applied simultaneously), 
the tests shall be made at the receiver’s nominal frequency and at the nominal frequency  
±1.5 kHz. For these tests, the modulation shall be 1 kHz and the frequency deviation shall be 

±3 kHz. 

9.1.3 Limits 

The rated audio frequency output power shall be at least: 

• 2 W in a loudspeaker; 

• 1 mW in the handset earphone. 

The harmonic distortion shall not exceed 10%. 

9.2 Audio frequency response 

9.2.1 Definition 

The audio frequency response is the variation in the receiver's audio frequency output 
level as a function of the modulating frequency of the radio frequency signal with constant 
deviation applied to its input. 

9.2.2 Method of measurement 

A test signal of +60 dBµV (e.m.f.), at a carrier frequency equal to the nominal 
frequency of the receiver and modulated with normal test modulation (see clause 6.3), shall 
be applied to the receiver antenna port under the conditions specified in clause 6.1. 

The receiver's audio frequency power control shall be set so as to produce a power level 
equal to 50% of the rated output power (see clause 9.1). This setting shall remain unchanged 
during the test. 

The frequency deviation shall then be reduced to 1 kHz and the audio output is the 
reference point in figure 7 (1 kHz corresponds to 0 dB). 

The frequency deviation shall remain constant while the modulation frequency is varied 
between 300 Hz and 3 kHz and the output level shall then be measured. 

The measurement shall be repeated with a test signal at frequencies 1.5 kHz above and 
below the nominal frequency of the receiver. 

The test shall be carried out on one channel only (see clause 6.6). 

9.2.3 Limits 

The audio frequency response shall not deviate by more than +1 dB or -3 dB from a 
characteristic giving the output level as a function of the audio frequency, decreasing by 6 dB 
per octave and passing through the measured point at 1 kHz (figure 7). 
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Figure 7: Audio frequency response 

9.3 Maximum usable sensitivity 

9.3.1 Definition 

The maximum usable sensitivity of the receiver is the minimum level of the signal 
(e.m.f) at the nominal frequency of the receiver which, when applied to the receiver input 
with normal test modulation (see clause 6.3), will produce: 

- in all cases, an audio frequency output power equal to 50% of the rated output power 
(see clause 9.1); and 

- a SINAD ratio of 20 dB, measured at the receiver output through a psophometric 
telephone filtering network such as described in ITU-T Recommendation P.53. 

9.3.2 Method of measurement 

The test shall be made on the lowest frequency channel, the highest frequency channel 
and on channel 16. 

A test signal at a carrier frequency equal to the nominal frequency of the receiver, 
modulated by the normal test modulation (see clause 6.3) shall be applied to the receiver 
input. An audio frequency load and a measuring instrument for measuring the SINAD ratio 
(through a psophometric network as specified in clause 9.3.1) shall be connected to the 
receiver output terminals. 

The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is obtained, 
using the psophometric network and with the receiver's audio frequency power control 
adjusted to produce 50% of the rated output power. Under these conditions, the level of the 
test signal at the input is the value of the maximum usable sensitivity. 
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The measurements shall be made under normal test conditions (see clause 6.9) and 
under extreme test conditions (see clauses 6.10.1 and 6.10.2 applied simultaneously). 

A receiver output power variation of ±3 dB relative to 50% of the rated output power 
may be allowed for sensitivity measurements under extreme test conditions. 

9.3.3 Limits 

The maximum usable sensitivity shall not exceed +6 dBµV (e.m.f) under normal test 

conditions and +12 dBµV (e.m.f) under extreme test conditions. 

9.4 Co-channel rejection 

9.4.1 Definition 

The co-channel rejection is a measure of the capability of the receiver to receive a 
wanted modulated signal without exceeding a given degradation due to the presence of an 
unwanted modulated signal, both signals being at the nominal frequency of the receiver. 

9.4.2 Method of measurement 

The two input signals shall be connected to the receiver via a combining network (see 
clause 6.1). The wanted signal shall have normal test modulation (see clause 6.3). The 
unwanted signal shall be modulated by 400 Hz with a deviation of ±3 kHz. Both input signals 
shall be at the nominal frequency of the receiver under test and the measurement repeated for 
displacements of the unwanted signal of up to ±3 kHz. 

The wanted input signal level shall be set to the value corresponding to the maximum 
usable sensitivity as measured in clause 9.3. The amplitude of the unwanted input signal shall 
then be adjusted until the SINAD ratio (psophometrically weighted) at the output of the 
receiver is reduced to 14 dB. 

The co-channel rejection ratio shall be expressed as the ratio in dB of the level of the 
unwanted signal to the level of the wanted signal at the receiver input for which the specified 
reduction in SINAD ratio occurs. 

9.4.3 Limit 

The co-channel rejection ratio, at any frequency of the unwanted signal within the 
specified range, shall be between -10 dB and 0 dB. 

9.5 Adjacent channel selectivity 

9.5.1 Definition 

The adjacent channel selectivity is a measure of the capability of the receiver to receive 
a wanted modulated signal without exceeding a given degradation due to the presence of an 
unwanted modulated signal which differs in frequency from the wanted signal by 25 kHz. 

9.5.2 Method of measurement 

The test shall be made on the lowest frequency channel, the highest frequency channel 
and on channel 16. 
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The two input signals shall be applied to the receiver input via a combining network 
(see clause 6.1). The wanted signal shall be at the nominal frequency of the receiver and shall 
have normal test modulation (see clause 6.3). The unwanted signal shall be modulated by 400 
Hz with a deviation of ±3 kHz, and shall be at the frequency of the channel immediately 
above that of the wanted signal. 

The wanted input signal level shall be set to the value corresponding to the maximum 
usable sensitivity as measured in clause 9.3. The amplitude of the unwanted input signal shall 
then be adjusted until the SINAD ratio at the receiver output, psophometrically weighted, is 
reduced to 14 dB. The measurement shall be repeated with an unwanted signal at the 
frequency of the channel below that of the wanted signal. 

The adjacent channel selectivity shall be expressed as the lower value of the ratios in dB 
for the upper and lower adjacent channels of the level of the unwanted signal to the level of 
the wanted signal.  

The measurements shall then be repeated under extreme test conditions (see clauses 
6.10.1 and 6.10.2 applied simultaneously) with the wanted signal set to the value 
corresponding to the maximum usable sensitivity under these conditions. 

9.5.3 Limits 

The adjacent channel selectivity shall be not less than 70 dB under normal test 
conditions and not less than 60 dB under extreme test conditions. 

9.6 Spurious response rejection 

9.6.1 Definition 

The spurious response rejection is a measure of the capability of the receiver to 
discriminate between the wanted modulated signal at the nominal frequency and an unwanted 
signal at any other frequency at which a response is obtained. 

9.6.2 Method of measurement 

Two input signals shall be applied to the receiver input via a combining network (see 
clause 6.1). The wanted signal shall be at the nominal frequency of the receiver and shall 
have normal test modulation (see clause 6.3). 

The unwanted signal shall be modulated by 400 Hz with a deviation of ±3 kHz. 

The wanted input signal level shall be set to the value corresponding to the maximum 
usable sensitivity as measured in clause 9.3. The amplitude of the unwanted input signal shall 

be adjusted to an emf of +86 dBµV. The frequency shall then be swept over the frequency 
range from 100 kHz to 2000 MHz. 

At any frequency at which a response is obtained, the input level shall be adjusted until 
the SINAD ratio psophometrically weighted, is reduced to 14 dB. 

The spurious response rejection ratio shall be expressed as the ratio in dB between the 
unwanted signal and the wanted signal at the receiver input when the specified reduction in 
the SINAD ratio is obtained. 
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9.6.3 Limit 

At any frequency separated from the nominal frequency of the receiver by more than 25 
kHz, the spurious response rejection ratio shall be not less than 70 dB. 

9.7 Intermodulation response 

9.7.1 Definition 

The intermodulation response is a measure of the capability of a receiver to receive a 
wanted modulated signal without exceeding a given degradation due to the presence of two or 
more unwanted signals with a specific frequency relationship to the wanted signal frequency. 

9.7.2 Method of measurement 

Three signal generators, A, B and C shall be connected to the receiver via a combining 
network (see clause 6.1). The wanted signal, represented by signal generator A shall be at the 
nominal frequency of the receiver and shall have normal test modulation (see clause 6.3). The 
unwanted signal from signal generator B shall be unmodulated and adjusted to the frequency 
50 kHz above (or below) the nominal frequency of the receiver. The second unwanted signal 
from signal generator C shall be modulated by 400 Hz with a deviation of ±3 kHz, and 
adjusted to a frequency 100 kHz above (or below) the nominal frequency of the receiver. 

The wanted input signal shall be set to a value corresponding to the maximum usable 
sensitivity as measured in clause 9.3. The amplitude of the two unwanted signals shall be 
maintained equal and shall be adjusted until the SINAD ratio at the receiver output, 
psophometrically weighted, is reduced to 14 dB. The frequency of signal generator B shall be 
adjusted slightly to produce the maximum degradation of the SINAD ratio. The level of the 
two unwanted test signals shall be readjusted to restore the SINAD ratio of 14 dB.  

The intermodulation response ratio shall be expressed as the ratio in dB between the 
two unwanted signals and the wanted signal at the receiver input, when the specified 
reduction in the SINAD ratio is obtained. 

9.7.3 Limit 

The intermodulation response ratio shall not be less than 68 dB. 

9.8 Blocking or desensitization 

9.8.1 Definition 

Blocking is a change (generally a reduction) in the wanted output power of the receiver 
or a reduction of the SINAD ratio due to an unwanted signal on another frequency. 

9.8.2 Method of measurement 

Two input signals shall be applied to the receiver via a combining network (see clause 
6.1). The modulated wanted signal shall be at the nominal frequency of the receiver and shall 
have normal test modulation (see clause 6.3). Initially the unwanted signal shall be switched 
off and the wanted signal set to the value corresponding to the maximum usable sensitivity. 
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The output power of the wanted signal shall be adjusted, where possible, to 50% of the 
rated output power and in the case of stepped volume controls, to the first step that provides 
an output power of at least 50% of the rated output power. The unwanted signal shall be 
unmodulated and the frequency shall be swept between +1 MHz and +10 MHz, and also 
between -1 MHz and -10 MHz, relative to the nominal frequency of the receiver. The input 
level of the unwanted signal, at all frequencies in the specified ranges, shall be so adjusted 
that the unwanted signal causes: 

a) a reduction of 3 dB in the output level of the wanted signal; or 

b) a reduction to 14 dB of the SINAD ratio at the receiver output using a psophometric 
telephone filtering network such as described in ITU-T Recommendation P.53 whichever 
occurs first. This level shall be noted. 

9.8.3 Limit 

The blocking level for any frequency within the specified ranges, shall be not less than 
90 dBµV (e.m.f), except at frequencies on which spurious responses are found (see clause 
9.6). 

9.9 Conducted spurious emissions 

9.9.1 Definition 

Conducted spurious emissions from the receiver are components at any frequency, 
present at the receiver input port. 

9.9.2 Method of measurement 

The level of spurious emissions shall be measured as the power level at the antenna. 

Conducted spurious radiations shall be measured as the power level of any discrete 
signal at the input terminals of the receiver. The receiver input terminals are connected to a 
spectrum analyser or selective voltmeter having an input impedance of 50 Ω and the receiver 
is switched on. 

If the detecting device is not calibrated in terms of power input, the level of any 
detected components shall be determined by a substitution method using a signal generator. 

The measurements shall extend over the frequency range of 9 kHz to 2 GHz. 

9.9.3 Limit 

The power of any spurious radiation shall not exceed 2 nW at any frequency in the 
range between 9 kHz and 2 GHz. 

9.10 Radiated spurious emissions 

9.10.1 Definition 

Radiated spurious emissions from the receiver are components at any frequency 
radiated by the equipment cabinet and the structure. 

9.10.2 Method of measurements 

On a test site, selected from annex C, the equipment shall be placed at the specified 
height on a non-conducting support and in position closest to normal use as declared by the 
manufacturer. 
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The test antenna shall be orientated for vertical polarization and the length of the test 
antenna shall be chosen to correspond to the instantaneous frequency of the measuring 
receiver. 

The output of the test antenna shall be connected to a measuring receiver. 

The receiver shall be switched on without modulation, and measuring receiver shall be 
tuned over the frequency range 30 MHz to 2 GHz. 

At each frequency at which a spurious component is detected: 

a) the test antenna shall be raised and lowered through the specified range of heights 
until a maximum signal level is detected on the measuring receiver; 

b) the receiver shall be rotated through 3600 in the horizontal plane, until the maximum 
signal level is detected by the measuring receiver; 

c) the maximum signal level detected by the measuring receiver shall be noted; 

d) the receiver shall be replaced by a substitution antenna as defined in annex C; 

e) the substitution antenna shall be orientated for vertical polarization and the length of 
the substitution antenna shall be adjusted to correspond to the frequency of the spurious 
component detected; 

f) the substitution antenna shall be connected to a calibrated signal generator; 

g) the frequency of the calibrated signal generator shall be set to the frequency of the 
spurious component detected; 

h) the input attenuator setting of the measuring receiver shall be adjusted in order to 
increase the sensitivity of the measuring receiver, if necessary; 

i) the test antenna shall be raised and lowered through the specified range of heights to 
ensure that the maximum signal is received; 

j) the input signal to the substitution antenna shall be adjusted to the level that produces 
a level detected by the measuring receiver that is equal to the level noted while the spurious 
component was measured, corrected for the change of input attenuator setting of the 
measuring receiver; 

k) the input level to the substitution antenna shall be recorded as power level, corrected 
for the change of input attenuator setting of the measuring receiver; 

l) the measurement shall be repeated with the test antenna and the substitution antenna 
orientated for horizontal polarization; 

m) the measure of the effective radiated power of the spurious components is larger of 
the two power levels recorded for spurious component at the input to the substitution antenna, 
corrected for the gain of the antenna if necessary. 

9.10.3 Limit 

The power of any spurious radiation shall not exceed 2 nW at any frequency in the 
range between 30 MHz and 2 GHz. 
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9.11 Receiver noise and hum level 

9.11.1 Definition 

The receiver noise and hum level is defined as the ratio, in dB, of the audio frequency 
power of the noise and hum resulting from spurious effects of the power supply system or 
from other causes, to the audio frequency power produced by a high frequency signal of 
average level, modulated by the normal test modulation and applied to the receiver input. 

9.11.2 Method of measurement 

A test signal with a level of +30 dBµV (e.m.f) at a carrier frequency equal to the 
nominal frequency of the receiver, and modulated by the normal test modulation specified in 
clause 6.3, shall be applied to the receiver input. An audio frequency load shall be connected 
to the output terminals of the receiver. The audio frequency power control shall be set so as to 
produce the rated output power level conforming to clause 9.1. 

The output signal shall be measured by an rms voltmeter having a -6 dB bandwidth of at 
least 20 kHz. The modulation shall then be switched off and the audio frequency output level 
measured again. 

9.11.3 Limit 

The receiver noise and hum level shall not exceed -40 dB, relative to the modulated 
signal. 

9.12 Squelch operation 

9.12.1 Definition 

The purpose of the squelch facility is to mute the receiver audio output signal when the 
level of the signal at the receiver input is less than a given value. 

9.12.2 Method of measurement 

The following procedure shall be followed: 

a) With the squelch facility switched off, a test signal of +30 dBµV, at a carrier 
frequency equal to the nominal frequency of the receiver and modulated by the normal test 
modulation specified in clause 6.3, shall be applied to the input terminals of the receiver. An 
audio frequency load and a psophometric filtering network (see clause 9.3.1) shall be 
connected to the output terminals of the receiver. The receiver’s audio frequency power 
control shall be set so as to produce the rated output power defined in clause 9.1. 

The output signal shall be measured with the aid of an r.m.s voltmeter. 

The input signal shall then be suppressed, the squelch facility switched on and the audio 
frequency output level measured again; 

b) With the squelch facility switched off again, a test signal modulated by the normal 
test modulation shall be applied to the receiver input at a level of +6 dBµV (e.m.f) and the 
receiver shall be set to produce 50% of the rated output power. The level of the input signal 
shall then be reduced and the squelch facility shall be switched on. The input signal shall 
then be increased until the above-mentioned output power is reached. The SINAD ratio and 
the input level shall then be measured. 
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c) (Applicable only to equipment with continuously adjustable squelch control) with the 
squelch facility switched off, a test signal with normal test modulation shall be applied to the 

receiver input at a level of +6 dBµV (e.m.f), and the receiver shall be adjusted to give 50% of 
the rated audio output power. The level of the input signal shall then be reduced and the 
squelch facility shall be switched on. The squelch shall then be at its maximum position and 
the level of the input signal increased until the output power again is 50% of the rated audio 
output power. 

9.12.3 Limits 

Under the conditions specified in a) clause 9.12.2, the audio frequency output power 
shall not exceed -40 dB relative to the rated output power. 

Under the conditions specified in b) clause 9.12.2, the input level shall not exceed  

+6 dBµV (e.m.f). 

Under the conditions specified in c) clause 9.12.2, the input signal shall not exceed  

+6 dBµV (e.m.f) when the control is set at maximum. 

9.13 Squelch hysteresis 

9.13.1 Definition 

Squelch hysteresis is the difference in dB between the receiver input signal levels at 
which the squelch opens and closes. 

9.13.2 Method of measurement 

If there is any squelch control on the exterior of the equipment it shall be placed in its 
maximum muted position. With the squelch facility switched on, an unmodulated input 
signal at a carrier frequency equal to the nominal frequency of the receiver shall be applied to 
the input of the receiver at a level sufficiently low to avoid opening the squelch. The input 
signal shall be increased to the level just opening the squelch. This input level shall be 
recorded. With the squelch still open, the level of the input signal shall be slowly decreased 
until the squelch mutes the receiver audio output again. 

9.13.3 Limit 

The squelch hysteresis shall be between 3 dB and 6 dB. 

9.14 Multiple watch characteristic 

9.14.1 Definition 

The scanning period is the time between the start of two successive samples of the 
priority channel in the absence of a signal on that channel. 

The dwell time on the priority channel is the time between the start and finish of any 
sample of the priority channel in the absence of a signal on that channel. 

The dwell time on the additional channel is the time between the start and finish of any 
sample of the additional channel. 
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9.14.2 Method of measurement 

The equipment shall be adjusted to scan the priority channel and one additional 
channel. The scan facilities shall not be possible on the DSC channel (channel 70). 

The squelch shall be operational and so adjusted that the receiver just mutes on both the 
channels. A test signal at the carrier frequency equal to the nominal frequency of the 
additional channel of the receiver, modulated by the normal test modulation (see clause 6.3) 
shall be connected to the receiver via a combining network (see clause 6.1). A second test 
signal with a frequency equal to the nominal frequency of the priority channel having no 
modulation shall be connected to the receiver via the other input of the combining network. 
The level of the two test signals shall be +12 dBµV (e.m.f) at the receiver input. A storage 
oscilloscope shall be connected to the audio output. Initially the output of the test signal on 
the priority channel shall be switched off. The scanning process is started and the output 
observed on the oscilloscope. The gap between and the duration of the audio bursts shall be 
measured. Now the test signal on the priority channel shall be switched on and the scanning 
shall stop on the priority channel after the last burst and within the dwell time on the priority 
channel. The measurement shall be carried out where the additional channel is a simplex 
channel and repeated where it is a duplex channel. 

9.14.3 Limits 

The scanning period shall not exceed 2 s. 

The dwell time on the priority channel shall not exceed 150 ms. 

The dwell time on the additional channel shall be between 850 ms and 2 s as indicated 
by the time of the gap between two output bursts. 

9.15 DSC audio output characteristic 

9.15.1 Definition 

DSC audio characteristic is the level of the two DSC tones at the DSC audio output 
terminal when the receiver is receiving a correctly modulated DSC signal. 

9.15.2 Methods of measurement 

The test shall be performed at channel 70. 

The test signal at the nominal carrier frequency shall be applied to the receiver input. 
The signal shall be modulated by a 1300 Hz tone to a modulation index of 2. The signal level 
of the generator shall be set to +26 dBµV. 

The DSC audio output terminals shall be loaded with a 600 Ω load. 

The audio level at the terminals shall be measured. 

The test shall be repeated with the test signal modulated by a 2 100 Hz tone 
maintaining the modulation index of 2. 

9.15.3 Limit 

The level of the audio signal developed across the load of the DSC output terminals 
shall be between 0.55 V r.m.s and 1.1 V r.m.s. 
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10. Duplex operation 

If the equipment is designed for duplex operation, when submitted for conformance 
testing it shall be fitted with a duplex filter and the following additional measurements shall 
be carried out to ensure satisfactory duplex operation. 

10.1 Receiver desensitization with simultaneous transmission and reception 

10.1.1 Definition 

The desensitization is the degradation of the sensitivity of the receiver resulting from 
the transfer of power from the transmitter to the receiver due to coupling effects. 

It is expressed as the difference in dB of the maximum usable sensitivity levels with 
simultaneous transmission and without. 

10.1.2 Method of measurement 

The antenna terminal of the equipment comprising the receiver, transmitter and duplex 
filter shall be connected through a coupling device to the artificial antenna specified in  
clause 6.4. 

A signal generator with normal test modulation (see clause 6.3) shall be connected to 
the coupling device so that it does not affect the impedance matching. 

The transmitter shall be brought into operation at the carrier output power as defined in 
clause 8.2, modulated by 400 Hz with a deviation of ±3 kHz: 

- the receiver sensitivity shall then be measured in accordance with clause 9.3; 

- the output level of the signal generator shall be recorded as C in dBµV (e.m.f); 

- the transmitter shall be switched off and the receiver sensitivity is again measured; 

- the output level of the signal generator shall be recorded as D in dBµV (e.m.f); 

- the desensitization is the difference between the values of C and D. 

10.1.3 Limits 

The desensitization shall not exceed 3 dB. The maximum usable sensitivity under 
conditions of simultaneous transmission and reception shall not exceed the limits specified in 
clause 9.3.3. 

10.2 Duplex transceiver internal mixing 

10.2.1 Definition 

The duplex transceiver internal mixing will result in an unwanted receiver sensitivity at 
certain frequencies. 

10.2.2 Method of measurement 

The antenna terminal of the equipment comprising of the receiver, the transmitter and 
duplex filter shall be connected through a coupling device to the artificial antenna specified 
in clause 6.4. 

A test port enabling signal to be converted to the receiver shall be provided. 
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The equipment shall be tuned to channel 18 and the transmitter be brought in to 
unmodulated operation at the carrier output as defined in clause 8.2. 

The test defined in clause 9.6.2 using the test port as the receiver port shall be 
performed. Not withstanding the frequency mentioned in clause 9.6 the test shall only be 
performed in the following bands: 

- 161.5 – 2 × fi – 1 MHz to 161.5 – 2 × fi + 1MHz 

- 161.5 + 2 × fi – 1 MHz to 161.5 + 2 × fi + 1MHz 

- 155.9 to 157.9 MHz 

fi is the centre frequency of the first intermediate frequency of the receiver to be stated 
by the manufacturer. 

10.2.3 Limit 

At any frequency at which a response is detected the ratio defined in clause 9.6.2 shall 
be not less than 70 dB. 
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ANNEX A 
(Normative) 

Measuring receiver for adjacent channel power measurement 

 

A.1 Power measuring receiver specification 

The power measuring receiver consists of a mixer, an IF filter, and oscillator, an 
amplifier, a variable attenuator and an rms value indicator. Instead of the variable attenuator 
with the rms value indicator it is also possible to use an rms voltmeter calibrated in dB. The 
technical characteristics of the power measuring receiver are given below. See also ITU-T 
Recommendation MS 332-4. 

A.1.1 IF filter 

The IF filter shall be within the limits of the following selectivity characteristic. 

dB

90D4 D4

D3
Close

to carrier
Distant

from carrierD326

6

D1 0 D1 kHz

D2 D2

2

 
Figure A.1  

The selectivity characteristic shall keep the frequency separations shown in table A.1 
from the nominal centre frequency of the adjacent channel. 

Table A1: Selectivity characteristic 

Frequency separation of filter curve from nominal centre frequency  
of adjacent channel (kHz) 

D1 D2 D3 D4 

5 8.0 9.25 13.25 

 

The attenuation points shall not exceed following tolerances shown in table A.2. 
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Table A2: Attenuation points close to carrier 

Tolerance range (kHz) 

D1 D2 D3 D4 

+3.1 ±0.1 -1.35 -5.35 

Table A3: Attenuation points distant from the carrier 

Tolerance range (kHz) 

D1 D2 D3 D4 

±3.5 ±3.5 ±3.5 +3.5 
-7.5 

The minimum attenuation of the filter outside the 90 dB attenuation points shall be 
equal to or greater than 90 dB. 

A.1.2 Attenuation indicator 

The attenuation indicator shall have a minimum range of 80 dB and a reading accuracy 
of 1 dB. With a view to future regulations the attenuation should be 90 dB or more. 

A.1.3 r.m.s value indicator 

The instrument shall accurately indicate non-sinusoidal signals in a ratio of up to 10:1 
between peak value and r.m.s value. 

A.1.4 Oscillator and amplifier 

The oscillator and the amplifier shall be designed in such a way that the measurement 
of the adjacent channel power of a low-noise unmodulated transmitter, whose self-noise has a 
negligible influence on the measurement result, yields a measured value of < -90 dB. 
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ANNEX B 
(Normative) 

Protocol for the IEC 1162-1 commands Frequency Set Information (FSI) 
 

B.1 Frequency Set Information (FSI) 

This sentence is used to set frequency, mode of operation and transmitter power level of 
a radiotelephone, to read out frequencies, mode and power and to acknowledge setting 
commands. 

$--FSI,xxxxxx,xxxxxx,c,x*hh<CR><LF>

Power level: 0 = standby
1 = lowest
2 = highest

Mode of operation (note 1)

Receiving frequency (notes 2 and 3)

Transmitting frequency (notes 2 and 3) 

Figure B.1: Frequency set information 

Note 1: Mode of operation: 

- d = F3E/G3E simplex, telephone; 

- e = F3E/G3E duplex, telephone; 

- m = J3E, telephone; 

- o = H3E, telephone; 

- q = F1B/J2B FEC NBDP, TELEX/teleprinter; 

- s = F1B/J2B ARQ NBDP, TELEX/teleprinter; 

- t = F1B/J2B receive only, teleprinter/DSC; 

- w = F1B/J2B, teleprinter/DSC; 

- x = A1A Morse, tape recorder; 

- { = A1A Morse, morse key/head set; 

- | = F1C/F2C/F3C, FAX-machine; 

- null for no information. 

Note 2: Frequencies to be in 100 Hz increments: 

- MF/HF telephone channels shall have first digit 3 followed by ITU channel numbers 
with leading zeros as required; 
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- MF/HF teletype channels shall have first digit 4; the second and third digit frequency 
bands; and the fourth to sixth digits ITU channel numbers; each with leading zeros as 
required. 

- VHF channels shall have the first digit 9 followed by channel numbers with leading 
zeros as required. 

Note 3: For paired frequencies the transmitting frequency only need to be included; 
null for receiving frequency field. For receive frequencies only, the transmitting frequency 
field shall be null. 
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ANNEX C 
(Normative) 

Radiated measurements 

 

C.1 Test sites and general arrangements for measurements involving the use of radiated  
       fields 

C.1.1 Outdoor test site 

The outdoor test site shall be on a reasonably level surface or ground. At one point on 
the site, a ground plane of at least 5 m diameter shall be provided. In the middle of this 
ground plane, a non-conducting support, capable of rotation through 360° in the horizontal 
plane, shall be used to support the test sample at 1.5 m above the ground plane. The test site 
shall be large enough to allow the erection of a measuring or transmitting antenna at a 
distance of lambda/2 or 3 m whichever is the greater. The distance actually used shall be 
recorded with the results of the tests carried out on the site. 

Sufficient precautions shall be taken to ensure that reflections from extraneous objects 
adjacent to the site and ground reflections do not degrade the measurements results. 

Ground plane

1.5 m

1

2

1 - 4 m

4 3
 

Key: 

1. Equipment under test 

2. Test antenna 

3. High pass filter (necessary for strong fundamental Tx radiation) 

4. Spectrum analyser or measuring receiver 

Figure C.1 

C.1.2 Test antenna 

The test antenna is used to detect the radiation from both the test sample and the 
substitution antenna, when the site is used for radiation measurements; where necessary, it is 
used as a transmitting antenna, when the site is used for the measurement of receiver 
characteristics. 



 TCN 68 - 241: 2006
  

 95 

This antenna is mounted on a support such as to allow the antenna to be used in either 
horizontal or vertical polarization and for the height of its centre above ground to be varied 
over the range 1m to 4 m. Preferably a test antenna with pronounced directivity should be 
used. The size of the test antenna along the measurement axis shall not exceed 20 % of the 
measuring distance. 

For receiver and transmitter radiation measurements, the test antenna is connected to a 
measuring receiver, capable of being tuned to any frequency under investigation and of 
measuring accurately the relative levels of signals at its input. For receiver radiated sensitivity 
measurements the test antenna is connected to a signal generator. 

C.1.3 Substitution antenna 

When measuring in the frequency range up to 1 GHz the substitution antenna shall be a 
lambda/2 dipole, resonant at the frequency under consideration, or a shortened dipole, 
calibrated to the lambda/2 dipole. When measuring in the frequency range above 4 GHz a 
horn radiator shall be used. For measurements between 1GHz and 4 GHz either a lambda/2 
dipole or a horn radiator may be used. The centre of this antenna shall coincide with the 
reference point of the test sample it has replaced. This reference point shall be the volume 
centre of the sample when its antenna is mounted inside the cabinet, or the point where an 
external antenna is connected to the cabinet. 

The distance between the lower extremity of the dipole and the ground shall be at least 
0.3 m. 

The substitution antenna shall be connected to a calibrated signal generator when the 
site is used for spurious radiation measurements and transmitter effective radiated power 
measurements. The substitution antenna shall be connected to a calibrated measuring receiver 
when the site is used for the measurement of receiver sensitivity. 

The signal generator and the receiver shall be operating at the frequencies under 
investigation and shall be connected to the antenna through suitable matching and balancing 
networks. 

Note: The gain of a horn antenna is generally expressed relative to an isotropic radiator. 

C.1.4 Optional additional indoor site 

When the frequency of the signals being measured is greater than 80 MHz, use may be 
made of an indoor site. If this alternative site is used, this shall be recorded in the test report. 

The measurement site may be a laboratory room with a minimum area of 6 m by 7 m 
and at least 2.7 m in height. 

Apart from the measuring apparatus and the operator, the room shall be as free as 
possible from reflecting objects other than the walls, floor and ceiling. 

The potential reflections from the wall behind the equipment under test are reduced by 
placing a barrier of absorbent material in front of it. The corner reflector around the test 
antenna is used to reduce the effect of reflections from the opposite wall and from the floor 
and ceiling in the case of horizontally polarized measurements. Similarly, the corner reflector 
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reduces the effects of reflections from the side walls for vertically polarized measurements. 
For the lower part of the frequency range (below approximately 175 MHz) no corner reflector 
or absorbent barrier is needed. For practical reasons, the lambda/2 antenna in figure C.2 may 
be replaced by an antenna of constant length, provided that this length is between lambda/4 
and lambda at the frequency of measurement and the sensitivity of the measuring system is 
sufficient. In the same way the distance of lambda/2 to the apex may be varied. 

The test antenna, measuring receiver, substitution antenna and calibrated signal 
generator are used in a way similar to that of the general method. To ensure that errors are 
not caused by the propagation path approaching the point at which phase cancellation 
between direct and the remaining reflected signals occurs, the substitution antenna shall be 
moved through a distance of ±0.1 m in the direction of the test antenna as well as in the two 
directions perpendicular to this first direction. 

If these changes of distance cause a signal change of greater than 2 dB, the test sample 
should be re-sited until a change of less than 2 dB is obtained. 

Celling

Wall

Floor

1.35 m>

1.35 m>

Absorbing material

Reference point
of test sample

Comer reflector

Test antenna

2

2

-0.75 m

450

0.6 m>

Feeder to test
receiver or signal

generator
3 - 4 m

 

Figure C.2: Indoor site arrangement (shown for horizontal polarization) 

C.2 Guidance on the use of radiation test sites 

For measurements involving the use of radiated fields, use may be made of a test site in 
conformity with the requirements of clause C.1 of this annex. When using such a test site, the 
following conditions should be observed to ensure consistency of measuring results. 

C.2.1 Measuring distance 

Evidence indicates that the measuring distance is not critical and does not significantly 
affect the measuring results, provided that the distance is not less than lambda/2 at the 
frequency of measurement, and the precautions described in this annex are observed. 
Measuring distances of 3 m, 5 m, 10 m and 30 m are in common use in European test 
laboratories. 

C.2.2 Test antenna 

Different types of test antenna may be used, since performing substitution 
measurements reduces the effect of the errors on the measuring results. 
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Height variation of the test antenna over a range of 1 m to 4 m is essential in order to 
find the point at which the radiation is a maximum. 

Height variation of the test antenna may not be necessary at the lower frequencies 
below about 100 MHz. 

C.2.3 Substitution antenna 

Variations in the measuring results may occur with the use of different types of 
substitution antenna at the lower frequencies below about 80 MHz. 

Where a shortened dipole antenna is used at these frequencies, details of the type of 
antenna used should be included with the results of the tests carried out on the site. 
Correction factors shall be taken into account when shortened dipole antennas are used. 

C.2.4 Artificial antenna 

The dimensions of the artificial antenna used during radiated measurements should be 
small in relation to the sample under test. 

Where possible, a direct connection should be used between the artificial antenna and 
the test sample. 

In cases where it is necessary to use a connecting cable, precautions should be taken to 
reduce the radiation from this cable by, for example, the use of ferrite cores or double 
screened cables. 

C.2.5 Auxiliary cables 

The position of auxiliary cables (power supply and microphone cables etc.) which are 
not adequately decoupled may cause variations in the measuring results. In order to get 
reproducible results, cables and wires of auxiliaries should be arranged vertically downwards 
(through a hole in the non conducting support). 

C.2.6 Acoustic measuring arrangement 

When carrying out measurements of the maximum usable sensitivity (radiated) of the 
receiver, the audio output shall be monitored by acoustically coupling the audio signal from 
the receiver loudspeaker/transducer to the test microphone. On the radiation test site all 
conducting materials shall be placed below the ground surface and the acoustic signal is 
conveyed from the receiver to the test microphone in a non-conducting acoustic pipe. 

The acoustic pipe shall have an appropriate length. The acoustic pipe shall have an inner 
diameter of 6 mm and a wall thickness of 1.5 mm. A plastic funnel of a diameter 
corresponding to the receiver loudspeaker/transducer shall be attached to the receiver surface 
centred in front of the receiver loudspeaker/transducer. The plastic funnel shall be very soft at 
the attachment point to the receiver in order to avoid mechanical resonance. The narrow end 
of the plastic funnel shall be connected to the one end of the acoustic pipe and the test 
microphone to the other. 

C.3 Further optional alternative indoor test site using an anechoic chamber 

For radiation measurements when the frequency of the signals being measured is 
greater than 30 MHz, use may be made of an indoor site being a well-shielded anechoic 
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chamber simulating free space environment. If such a chamber is used, this shall be recorded 
in the test report. 

The test antenna, measuring receiver, substitution antenna and calibrated signal 
generator are used in a way similar to that of the general method, clause C.1. In the range 
between 30 MHz and 100 MHz some additional calibration may be necessary. 

An example of a typical measurement site may be an electrically shielded anechoic 
chamber being 10 m long, 5 m broad and 5 m high. 

Walls and ceiling should be coated with RF absorbers of 1 m height. 

The base should be covered with absorbing material 1 m thick, and a wooden floor, able 
to carry test equipment and operators. 

A measuring distance of 3 m to 5 m in the long middle axis of the chamber can be used 
for measurements up to 12.75 GHz. 

The construction of the anechoic chamber is described in the following clauses. 

C.3.1 Example of the construction of a shielded anechoic chamber 

Free-field measurements can be simulated in a shielded measuring chamber where the 
walls are coated with RF absorbers. Figure C.3 shows the requirements for shielding loss and 
wall return loss of such a room. As dimensions and characteristics of usual absorber materials 
are critical below 100 MHz (height of absorbers < 1 m, reflection attenuation < 20 dB) such a 
room is preferably suitable for measurements above 100 MHz. Figure C.4 shows the 
construction of a shielded measuring chamber having a base area of 5 m by 10 m and a 
height of 5 m. 

Ceilings and walls are coated with pyramidal formed absorbers approximately 1 m 
high. The base is covered with absorbers which are able to carry and which forms a sort of 
floor. 

The available internal dimensions of the room are 3 m × 8 m × 3 m, so that a measuring 
distance of maximum 5 m length in the middle axis of this room is available. 

At 100 MHz the measuring distance can be extended up to a maximum of 2 lambda. 

The floor absorbers reject floor reflections so that the antenna height need not be 
changed and floor reflection influences need not be considered. 

All measuring results can therefore be checked with simple calculations and the 
measuring tolerances have the smallest possible values due to the simple measuring 
configuration. 

C.3.2 Influence of parasitic reflections in anechoic chambers 

For free-space propagation in the far field condition the correlation E = E0(R0/R) is 
valid for the dependence of the field strength E on the distance R, whereby E0 is the reference 
field strength in the reference distance R0. 
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It is useful to use just this correlation for comparison measurements, as all constants are 
eliminated with the ratio and neither cable attenuation nor antenna mismatch or antenna 
dimensions are of importance. 

Deviations from the ideal curve can be seen easily if the logarithm of the above 
equation is used, because the ideal correlation of field strength and distance can then be 
shown as a straight line and the deviations occurring in practice are clearly visible. This 
indirect method shows the disturbances due to reflections more readily and is far less 
problematical than the direct measurement of reflection attenuation. 

With an anechoic chamber of the dimensions suggested in clause C.3 at low frequencies 
up to 100 MHz there are no far field conditions, and therefore reflections are stronger so that 
careful calibration is necessary. In the medium frequency range from 100 MHz to 1 GHz the 
dependence of the field strength on the distance meets the expectations very well. In the 
frequency range of 1 GHz to 12.75 GHz, because more reflections will occur. 

C.3.3 Calibration of the shielded anechoic chamber 

Careful calibration of the chamber shall be performed over the range 30 MHz to  
12.75 GHz. 
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Figure C.3: Specifications for shielding and reflections 
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Figure C.4: Example of construction of an anechoic shielded chamber 

 

 
 

 


