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Lêi nãi ®Çu 

Tiªu chuÈn Ngµnh TCN 68 - 250: 2006 “ThiÕt bÞ ®iÖn tho¹i VHF hai chiÒu l¾p ®Æt cè 
®Þnh trªn tµu cøu n¹n - Yªu cÇu kü thuËt” ®­îc x©y dùng trªn c¬ së chÊp thuËn nguyªn 
vÑn c¸c yªu cÇu kü thuËt cña tiªu chuÈn ETSI EN 301 466-1 V1.1.1 (2000-10) cña ViÖn Tiªu 
chuÈn ViÔn th«ng ch©u ¢u (ETSI). 

Tiªu chuÈn Ngµnh TCN 68 - 250: 2006 do ViÖn Khoa häc Kü thuËt B­u ®iÖn (RIPT) 
biªn so¹n theo ®Ò nghÞ cña Vô Khoa häc - C«ng nghÖ vµ ®­îc ban hµnh theo QuyÕt ®Þnh sè 
30/2006/Q§-BBCVT ngµy 5/9/2006 cña Bé tr­ëng Bé B­u chÝnh, ViÔn th«ng. 

Tiªu chuÈn Ngµnh TCN 68 - 250: 2006 ®­îc ban hµnh d­íi d¹ng song ng÷ (tiÕng ViÖt 
vµ tiÕng Anh). Trong tr­êng hîp cã tranh chÊp vÒ c¸ch hiÓu do biªn dÞch, b¶n tiÕng ViÖt ®­îc 
¸p dông. 

Vô Khoa häc - C«ng nghÖ 
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thiÕt bÞ ®iÖn tho¹i VHF hai chiÒu 
l¾p ®Æt cè ®Þnh trªn tµu cøu n¹n 

yªu cÇu kü thuËt 
(Ban hµnh kÌm theo QuyÕt ®Þnh sè 30/2006/Q§-BBCVT ngµy 05/9/2006 

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

1. Ph¹m vi ¸p dông 

Tiªu chuÈn nµy qui ®Þnh nh÷ng yªu cÇu kü thuËt tèi thiÓu cho thiÕt bÞ ®iÖn tho¹i v« 
tuyÕn VHF hai chiÒu, ho¹t ®éng trong b¨ng tÇn tõ 156 MHz ®Õn 174 MHz ®­îc ph©n bæ cho 
c¸c nghiÖp vô l­u ®éng hµng h¶i vµ thÝch hîp cho viÖc l¾p ®Æt cè ®Þnh trªn tµu cøu n¹n thuéc 
hÖ thèng th«ng tin an toµn vµ cøu n¹n hµng h¶i toµn cÇu (GMDSS). 

Tiªu chuÈn nµy lµm c¬ së cho viÖc chøng nhËn hîp chuÈn thiÕt bÞ ®iÖn tho¹i v« tuyÕn 
VHF hai chiÒu ®èi víi nghiÖp vô l­u ®éng hµng h¶i ho¹t ®éng trªn b¨ng tÇn VHF. 

C¸c yªu cÇu liªn quan cña ThÓ lÖ V« tuyÕn ®iÖn [1], C«ng ­íc quèc tÕ vÒ An toµn sinh 
m¹ng trªn biÓn SOLAS 1974 [6] vµ c¸c NghÞ quyÕt A.694 [3], A.809 [2] cña Tæ chøc Hµng 
h¶i Quèc tÕ còng nh­ c¸c yªu cÇu liªn quan cña EN 60945 [9] ®­îc kÕt hîp trong tiªu 
chuÈn nµy. 

2. Tµi liÖu tham chiÕu chuÈn 

ETSI EN 301 466 V1.1.1 (2000-10): Electromagnetic compatibility and Radio spectrum 
Matters (ERM); Technical characteristics and methods of measurement for two-way VHF 
radiotelephone apparatus for fixed installation in survival craft. 

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

3.1. §Þnh nghÜa 

ChØ sè ®iÒu chÕ: lµ tû sè cña ®é lÖch tÇn sè víi tÇn sè ®iÒu chÕ. 

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

3.2. C¸c ký hiÖu 

dBA Møc ©m thanh tÝnh b»ng dB t­¬ng ®èi 2 × 10-5 Pascal 

g Gia tèc träng tr­êng (~ 9,81 m/s2) 

G3E §iÒu chÕ pha ®èi víi tho¹i 

Q Tû sè cña gia tèc quan s¸t t¹i thiÕt bÞ so víi gia tèc t¹i ch©n cña bµn rung. 

3.3. Ch÷ viÕt t¾t 

ad §é lÖch biªn ®é 

DSC Gäi chän sè 
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e.m.f Søc ®iÖn ®éng 

ERP C«ng suÊt bøc x¹ hiÖu dông 

EUT ThiÕt bÞ cÇn ®o kiÓm 

Fd §é lÖch tÇn sè 

GMDSS HÖ thèng an toµn vµ cøu n¹n hµng h¶i toµn cÇu 

IF  TÇn sè trung gian 

RF  TÇn sè v« tuyÕn 

r.m.s Gi¸ trÞ c¨n b×nh ph­¬ng trung b×nh  

SINAD Tû sè tÝn hiÖu trªn t¹p ©m 

SOLAS C«ng ­íc quèc tÕ vÒ An toµn sinh m¹ng trªn biÓn 

4. C¸c yªu cÇu chung 

4.1. CÊu tróc 

ThiÕt bÞ ph¶i cã kh¶ n¨ng trao ®æi th«ng tin gi÷a c¸c tµu cøu n¹n, gi÷a tµu cøu n¹n vµ 

thuyÒn, gi÷a tµu cøu n¹n víi ®¬n vÞ cøu n¹n. 

ThiÕt bÞ ph¶i bao gåm tèi thiÓu: 

• Mét m¸y thu vµ m¸y ph¸t; 

• Mét ¨ng ten cã thÓ cè ®Þnh víi thiÕt bÞ hoÆc cã gi¸ ®ì t¸ch biÖt; vµ 

• Mét microphone víi chuyÓn m¹ch cã nót nhÊn ®Ó nãi vµ loa ngoµi. 

ThiÕt bÞ ph¶i ®­îc thiÕt kÕ víi æ c¾m ¨ng ten nèi ngoµi cã trë kh¸ng 50 Ω. 

ThiÕt bÞ cã thÓ ho¹t ®éng tõ nguån ®iÖn g¾n liÒn bªn trong hoÆc tõ bªn ngoµi. Nguån 

®iÖn g¾n liÒn bªn trong bao gåm c¸c ¾c qui s¬ cÊp hoÆc thø cÊp. 

CÊu tróc vÒ ®iÖn, c¬ vµ l¾p r¸p hoµn thiÖn thiÕt bÞ ph¶i tu©n thñ thiÕt kÕ kü thuËt tèt theo 

mäi ph­¬ng diÖn, thiÕt bÞ ph¶i ®­îc thiÕt kÕ thÝch hîp cho viÖc sö dông trong tµu cøu n¹n 

trªn biÓn. 

TÊt c¶ c¸c nóm ®iÒu khiÓn trªn thiÕt bÞ ph¶i cã kÝch th­íc phï hîp ®Ó ng­êi ®eo g¨ng 

tay vµ mÆc quÇn ¸o ng©m n­íc dÔ dµng thùc hiÖn c¸c chøc n¨ng ®iÒu khiÓn th«ng th­êng, 

tu©n thñ theo SOLAR 1974 [6] Ch­¬ng III, Qui ®Þnh 33. Sè l­îng c¸c nóm ®iÒu khiÓn cÇn 

thiÕt ph¶i ë møc tèi thiÓu ®Ó vËn hµnh tèt vµ ®¬n gi¶n. 

TÊt c¶ c¸c bé phËn cña thiÕt bÞ ph¶i dÔ dµng kiÓm tra ®­îc khi thùc hiÖn c¸c ho¹t ®éng 

b¶o d­ìng vµ kiÓm tra. C¸c bé phËn cña thiÕt bÞ ph¶i ®­îc nhËn biÕt dÔ dµng. 

§Ó cã thÓ ®o kiÓm hîp chuÈn theo tiªu chuÈn nµy, c¸c tµi liÖu kü thuËt liªn quan ®Õn 

thiÕt bÞ ph¶i ®­îc cung cÊp kÌm theo thiÕt bÞ. 
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4.2. TÇn sè vµ c«ng suÊt 

§èi víi th«ng tin tho¹i, thiÕt bÞ chØ ho¹t ®éng trªn c¸c kªnh tÇn sè ®¬n víi ®iÒu khiÓn 
b»ng tay (®¬n c«ng). 

ThiÕt bÞ ph¶i cã kh¶ n¨ng thu, ph¸t tÝn hiÖu trªn kªnh 16 vµ tèi thiÓu mét kªnh tÇn sè 
®¬n kh¸c theo qui ®Þnh trong Phô lôc 18 cña ThÓ lÖ V« tuyÕn ®iÖn [1] (trõ cuéc gäi chän sè 
DSC trªn kªnh 70). 

ViÖc lùa chän ®éc lËp c¸c tÇn sè ph¸t vµ thu ph¶i kh«ng thÓ thùc hiÖn ®­îc. 

Sau khi bËt nguån, thiÕt bÞ ph¶i ho¹t ®éng trong kho¶ng thêi gian 5 gi©y. 

Khi vËn hµnh chuyÓn kªnh, thiÕt bÞ kh«ng ®­îc ph¸t. 

4.3. §iÒu khiÓn 

ThiÕt bÞ ph¶i cã mét bé chän kªnh vµ ph¶i chØ râ sè ®¨ng ký kªnh mµ thiÕt bÞ ®ang ho¹t 
®éng, nh­ trong Phô lôc S -18 cña “ThÓ lÖ V« tuyÕn ®iÖn” [1]. 

Trong tÊt c¶ ®iÒu kiÖn ¸nh s¸ng m«i tr­êng, ph¶i cã kh¶ n¨ng x¸c ®Þnh ®­îc r»ng kªnh 
16 cña thiÕt bÞ ®· ®­îc chän. 

ThiÕt bÞ cÇn cã c¸c nóm ®iÒu khiÓn bæ trî nh­ sau: 

- C«ng t¾c bËt/t¾t thiÕt bÞ cã hiÓn thÞ ®Ó biÕt r»ng thiÕt bÞ ®ang bËt; 

- Mét nót nhÊn ®Ó nãi kh«ng khãa sö dông b»ng tay ®Ó vËn hµnh m¸y ph¸t; 

- NÕu c«ng suÊt ERP cña m¸y ph¸t lín h¬n 1 W, cã mét c«ng t¾c lµm gi¶m c«ng suÊt 
xuèng møc kh«ng v­ît qu¸ 1 W ERP; 

- Mét nóm ®iÒu khiÓn ©m l­îng ©m tÇn; 

- Mét nóm ®iÒu khiÓn lµm t¾t ©m thanh; 

- Mét bé t¸ch c«ng suÊt sãng mang víi chØ dÉn dÔ nh×n ®Ó b¸o r»ng sãng mang ®· ®­îc 
t¹o ra. 

Ng­êi sö dông kh«ng ®­îc thiÕt lËp sai bÊt kú nóm ®iÒu khiÓn nµo mµ cã thÓ g©y suy 
gi¶m c¸c ®Æc tÝnh kü thuËt cña thiÕt bÞ. 

4.4. Thêi gian chuyÓn kªnh 

Ph¶i bè trÝ chuyÓn m¹ch kªnh sao cho thêi gian cÇn thiÕt ®Ó thay ®æi tõ mét kªnh sö 
dông nµy ®Õn bÊt kú mét kªnh sö dông kh¸c kh«ng ®­îc v­ît qu¸ 5 gi©y. 

Thêi gian cÇn thiÕt ®Ó chuyÓn ®æi tõ ph¸t sang thu vµ ng­îc l¹i kh«ng ®­îc v­ît qu¸ 
0,3 gi©y. 

4.5. C¶nh b¸o an toµn 

Ph¶i cã c¸c biÖn ph¸p ®Ó tr¸nh nh÷ng háng hãc cña thiÕt bÞ do ®Êu ng­îc ®iÖn cùc cña 
nguån ®iÖn ¾c qui. 

ThiÕt bÞ ph¶i ®­îc thiÕt kÕ kh«ng cã c¹nh s¾c ®Ó kh«ng g©y háng hãc cho tµu cøu n¹n. 

C¸c hiÖu øng hë m¹ch hoÆc chËp m¹ch cña ¨ng ten kh«ng ®­îc g©y nguy hiÓm ®Õn 
thiÕt bÞ. 
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4.6. C¸c lo¹i ph¸t x¹ vµ ®Æc tÝnh ®iÒu chÕ 

ThiÕt bÞ ph¶i sö dông ®iÒu chÕ pha, G3E (®iÒu chÕ tÇn sè víi møc nÐn tr­íc 6 dB/oct) 
®èi víi tho¹i. 

ThiÕt bÞ ph¶i ®­îc thiÕt kÕ ®Ó ho¹t ®éng phï hîp c¸c yªu cÇu cña tiªu chuÈn nµy víi 
kho¶ng c¸ch kªnh 25 kHz. 

4.7. ¾c qui 

ThiÕt bÞ víi nguån ®iÖn s¬ cÊp g¾n liÒn ph¶i cã kh¶ n¨ng ho¹t ®éng b»ng ¾c qui s¬ cÊp 
hoÆc thø cÊp. 

¾c qui s¬ cÊp ph¶i cã thêi h¹n sö dông tèi thiÓu lµ 2 n¨m. 

¾c qui s¬ cÊp g¾n liÒn ph¶i cã ®ñ dung l­îng ®Ó thiÕt bÞ ho¹t ®éng liªn tôc tèi thiÓu 
8 giê t¹i bÊt kú ®iÒu kiÖn nhiÖt ®é nµo (xem môc 5.3.1 vµ 5.4.1) víi mét chu kú c«ng suÊt 
ph¸t sang thu theo tû lÖ 1: 9 t¹i c«ng suÊt ph¸t biÓu kiÕn cao nhÊt. 

Chu kú c«ng suÊt nµy ®­îc x¸c ®Þnh nh­ sau: 

- Ph¸t ®ñ c«ng suÊt ra RF trong 6 gi©y khi kh«ng cã ®iÒu chÕ, thu 6 gi©y víi tÝn hiÖu 

vµo RF t¹i tÇn sè danh ®Þnh cña m¸y thu t¹i møc +60 dbµV sö dông ®iÒu chÕ ®o kiÓm b×nh 
th­êng (môc 6.4); 

- §Æt nóm ®iÒu chØnh ©m l­îng cña m¸y thu ë vÞ trÝ cùc ®¹i cho phÐp thu 48 gi©y kh«ng 
cã tÝn hiÖu ®Çu vµo vµ t¾t chøc n¨ng ho¹t ®éng ©m thanh (lµm c©m tiÕng). 

ViÖc thay thÕ ¾c qui ph¶i dÔ dµng mµ kh«ng cÇn sö dông ®Õn c¸c dông cô chuyªn dông 
vµ kh«ng lµm suy gi¶m tÝnh n¨ng cña thiÕt bÞ (®Æc biÖt kh«ng ®­îc thÊm n­íc sau khi l¾p 
r¸p l¹i). 

NÕu thiÕt bÞ ®­îc trang bÞ ¾c qui thø cÊp, xem môc 10. 

4.8. Nh·n hiÖu 

TÊt c¶ c¸c nóm ®iÒu khiÓn vµ bé chØ thÞ ®Òu ph¶i cã nh·n hiÖu râ rµng. 

ThiÕt bÞ ph¶i cã nh·n hiÖu râ rµng víi b¶ng chØ dÉn vËn hµnh tãm t¾t. 

ThiÕt bÞ ph¶i cã c¸c th«ng tin râ rµng trªn mÆt ngoµi víi c¸c th«ng tin vÒ nhµ s¶n xuÊt, 
d¹ng ®¨ng ký cña thiÕt bÞ, sè seri vµ ph¹m vi kho¶ng c¸ch an toµn la bµn. 

PhÐp ®o ph¹m vi kho¶ng c¸ch an toµn la bµn tu©n theo KhuyÕn nghÞ ISO 694 [10], ph¶i 
®­îc d¸n trªn thiÕt bÞ hoÆc trong tµi liÖu h­íng dÉn sö dông kÌm theo thiÕt bÞ. 

Ph¶i cã nh·n hiÖu râ rµng lo¹i ¾c qui, ®¨ng ký ¾c qui vµ thêi h¹n sö dông cña bÊt cø ¾c 
qui s¬ cÊp nµo. 

C¸c ®Æc ®iÓm cña nguån ®iÖn cÊp cho thiÕt bÞ ®­a vµo ho¹t ®éng ph¶i ®­îc biÓu thÞ 
râ rµng trªn thiÕt bÞ. 

5. §iÒu kiÖn ®o kiÓm, nguån ®iÖn vµ nhiÖt ®é m«i tr­êng 

5.1. §iÒu kiÖn ®o kiÓm b×nh th­êng vµ tíi h¹n 

PhÐp ®o kiÓm hîp chuÈn ®­îc thùc hiÖn trong c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng, khi 
cã th«ng b¸o th× thùc hiÖn trong c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n. 
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5.2. Nguån ®iÖn ®o kiÓm 

Trong khi ®o kiÓm hîp chuÈn, 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 theo c¸c môc 5.3.2 vµ 5.4.2. ChØ sö dông nguån 
®iÖn ®o kiÓm trong c¸c phÐp ®o khi c¸c ¶nh h­ëng cña nã lªn kÕt qu¶ ®o lµ kh«ng ®¸ng kÓ. 
Khi ®o kiÓm ph¶i ®o ®iÖn ¸p cña nguån ®iÖn t¹i c¸c ®iÓm ®Õn ®Çu vµo cña thiÕt bÞ. 

Trong thêi gian ®o kiÓm, ph¶i duy tr× c¸c ®iÖn ¸p nguån ®iÖn trong kho¶ng dung sai 
±3% so víi møc ®iÖn ¸p lóc b¾t ®Çu mçi phÐp ®o. 

Víi thiÕt bÞ cã ¾c qui g¾n liÒn bªn trong, chØ sö dông nguån ®iÖn ®o kiÓm trong c¸c 
phÐp ®o mµ ®· ®­îc sù tháa thuËn gi÷a nhµ s¶n xuÊt vµ phßng ®o kiÓm. Trong tr­êng hîp 
kh«ng thèng nhÊt, c¸c kÕt qu¶ thu ®­îc khi dïng nguån ¾c qui ®­îc ­u tiªn h¬n c¸c kÕt qu¶ 
thu ®­îc khi sö dông nguån ®iÖn ®o kiÓm. 

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

5.3.1. NhiÖt ®é vµ ®é Èm b×nh th­êng 

C¸c ®iÒu kiÖn vÒ ®é Èm vµ nhiÖt ®é b×nh th­êng cho phÐp ®o kiÓm lµ sù kÕt hîp cña 
nhiÖt ®é vµ ®é Èm n»m trong c¸c giíi h¹n sau: 

- NhiÖt ®é: tõ o o15 C +35 C+ ÷ ; 

- §é Èm t­¬ng ®èi: tõ 20% 75%÷ . 

5.3.2. Nguån ®iÖn b×nh th­êng 

5.3.2.1. Nguån ®iÖn ¾c qui bªn ngoµi 

Khi thiÕt bÞ ®­îc thiÕt kÕ ®Ó ho¹t ®éng víi ¾c qui bªn ngoµi th× ®iÖn ¸p ®o kiÓm b×nh 
th­êng lµ ®iÖn ¸p danh ®Þnh cña ¾c qui (12 V, 24 V...). 

5.3.2.2. Nguån ®iÖn ¾c qui g¾n liÒn bªn trong 

§iÖn ¸p ®o kiÓm b×nh th­êng ph¶i lµ ®iÖn ¸p danh ®Þnh cña ¾c qui do nhµ s¶n xuÊt 
c«ng bè. 

5.4. C¸c ®iÒu kiÖn ®o kiÓm tíi h¹n 

5.4.1. NhiÖt ®é tíi h¹n 

5.4.1.1. NhiÖt ®é ®o kiÓm tíi h¹n trªn 

Víi c¸c phÐp ®o t¹i nhiÖt ®é tíi h¹n trªn, ph¶i thùc hiÖn phÐp ®o t¹i nhiÖt ®é 55 C+ o . 

5.4.1.2. NhiÖt ®é ®o kiÓm tíi h¹n d­íi 

Víi c¸c phÐp ®o t¹i nhiÖt ®é tíi h¹n d­íi, ph¶i thùc hiÖn phÐp ®o t¹i nhiÖt ®é 20 C− o . 

5.4.2. C¸c gi¸ trÞ nguån ®iÖn ®o kiÓm tíi h¹n 

5.4.2.1. §iÖn ¸p ®o kiÓm tíi h¹n trªn 

5.4.2.1.1. Nguån ®iÖn ¾c qui bªn ngoµi 

§iÖn ¸p ®o kiÓm tíi h¹n trªn ph¶i b»ng 1,3 lÇn ®iÖn ¸p danh ®Þnh cña ¾c qui (12 V, 24 V...). 
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5.4.2.1.2. Nguån ®iÖn ¾c qui g¾n liÒn bªn trong 

Ph¶i x¸c ®Þnh ®iÖn ¸p ®o kiÓm tíi h¹n trªn cho tõng tr­êng hîp vµ ph¶i lµ ®iÖn ¸p t­¬ng 
øng víi ®iÖn ¸p cña ¾c qui s¬ cÊp ë nhiÖt ®é tíi h¹n trªn t¹i thêi ®iÓm b¾t ®Çu chu kú ®o kiÓm 
¾c qui (xem môc 4.7) víi mét t¶i t­¬ng ®­¬ng b»ng t¶i cña thiÕt bÞ ë ®iÒu kiÖn m¸y thu bÞ 
lµm c©m ®èi víi phÐp ®o m¸y thu vµ ®iÒu kiÖn ph¸t ®èi víi phÐp ®o m¸y ph¸t. 

5.4.2.2. §iÖn ¸p ®o kiÓm tíi h¹n d­íi 

5.4.2.2.1.  Nguån ®iÖn ¾c qui bªn ngoµi 

§iÖn ¸p ®o kiÓm tíi h¹n d­íi ph¶i b»ng 0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c qui (12 V, 
24 V...). 

5.4.2.2.2. Nguån ®iÖn ¾c qui g¾n liÒn bªn trong 

ThiÕt bÞ ph¶i trang bÞ ¾c qui s¬ cÊp ch­a sö dông vµ ph¶i ®Æt trong buång ®o lµm l¹nh 
xuèng -20oC, cho phÐp chu kú æn ®Þnh nhiÖt trong kho¶ng thêi gian 2 giê. ThiÕt bÞ ph¶i ®­a 
vµo ho¹t ®éng nh­ trong môc 4.7 trong kho¶ng thêi gian 8 giê. Sau kho¶ng thêi gian nµy, 
ph¶i ®o ®iÖn ¸p cña ¾c qui trong khi thiÕt bÞ ®ang ph¸t. 

NÕu thiÕt bÞ cã kh¶ n¨ng ho¹t ®éng víi ¾c qui thø cÊp, th× nã ph¶i ®­îc trang bÞ víi mét 
¾c qui thø cÊp ®· n¹p ®Çy vµ ®Æt trong buång ®o ®­îc lµm l¹nh xuèng -20oC cho phÐp chu kú 
æn ®Þnh nhiÖt trong kho¶ng thêi gian 2 giê. Sau kho¶ng thêi gian nµy, ph¶i ®o ®iÖn ¸p ¾c qui 
trong khi thiÕt bÞ ®ang ph¸t. 

Gi¸ trÞ ®iÖn ¸p thÊp h¬n ®o ®­îc sÏ lµ ®iÖn ¸p ®o kiÓm tíi h¹n d­íi. 

5.5. Thñ tôc ®o kiÓm ë nhiÖt ®é tíi h¹n 

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

Tr­íc khi thùc hiÖn c¸c phÐp ®o kiÓm t¹i nhiÖt ®é tíi h¹n trªn, 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 kho¶ng thêi gian nµy m¸y ph¸t ®­îc ®Æt ë chu kú lµm viÖc víi 5 phót ph¸t 
trong ®iÒu kiÖn ph¸t c«ng suÊt cao vµ thu 5 phót. Sau kho¶ng thêi gian nµy, thiÕt bÞ ph¶i ®¸p 
øng ®­îc c¸c yªu cÇu cña b¶n tiªu chuÈn nµy. 

§èi víi phÐp ®o kiÓm t¹i nhiÖt ®é tíi h¹n d­íi, ph¶i ®Æt thiÕt bÞ trong buång ®o cho ®Õn 
khi ®¹t ®­îc sù c©n b»ng vÒ nhiÖt ®é vµ sau ®ã bËt thiÕt bÞ ë chÕ ®é chê hoÆc ë vÞ trÝ thu trong 
kho¶ng 1 phót, sau ®ã thiÕt bÞ ph¶i ®¸p øng ®­îc víi c¸c yªu cÇu cña b¶n tiªu chuÈn nµy. 

6. C¸c ®iÒu kiÖn ®o kiÓm 

6.1. C¸c kÕt nèi ®o kiÓm 

§èi víi môc ®Ých ®o kiÓm hîp chuÈn, nhµ s¶n xuÊt vµ phßng ®o kiÓm ph¶i tháa thuËn 
víi nhau vÒ c¸c kÕt nèi phï hîp tíi c¸c ®iÓm ®o trong ph¹m vi thiÕt bÞ, c¸c kÕt nèi nµy ph¶i 
dÔ dµng truy nhËp ®Õn: 

- §Çu vµo ©m thanh cña m¸y ph¸t; 
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- §Çu ra ©m thanh cña m¸y thu; 

- Nóm nhÊn ®Ó nãi. 

6.2. Bè trÝ c¸c tÝn hiÖu ®o kiÓm ®­îc cÊp tíi ®Çu vµo m¸y thu 

Ph¶i nèi bé t¹o tÝn hiÖu ®o kiÓm ®Õn ®Çu vµo m¸y thu sao cho trë kh¸ng víi ®Çu vµo 
m¸y thu lµ 50 Ω , cho dï cã mét hay nhiÒu tÝn hiÖu ®o kiÓm ®­îc ®­a vµo m¸y thu ®ång thêi. 

Ph¶i biÓu thÞ møc cña tÝn hiÖu ®o kiÓm theo e.m.f t¹i c¸c ®iÓm kÕt cuèi ®­îc nèi ®Õn 
m¸y thu. 

¶nh h­ëng cña bÊt kú s¶n phÈm xuyªn ®iÒu chÕ vµ t¹p nhiÔu trong bé t¹o tÝn hiÖu ®o 
kiÓm ph¶i kh«ng ®¸ng kÓ. 

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

6.3. Chøc n¨ng ng¾t ©m hoÆc lµm c©m m¸y thu 

Trõ khi cã c¸c chØ dÉn kh¸c, chøc n¨ng ng¾t ©m thanh m¸y thu ph¶i kh«ng ho¹t ®éng 
trong kho¶ng thêi gian thùc hiÖn phÐp ®o kiÓm hîp chuÈn. 

6.4. §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± . 

6.5. ¨ng ten gi¶ 

Khi c¸c phÐp ®o kiÓm ®­îc tiÕn hµnh víi mét ¨ng ten gi¶, ¨ng ten nµy ph¶i lµ t¶i 50 Ω  
kh«ng bøc x¹, kh«ng ph¶n x¹. 

6.6. C¸c kªnh ®o kiÓm 

PhÐp ®o kiÓm hîp chuÈn ph¶i ®­îc thùc hiÖn trªn kªnh 16 trõ khi cã c¸c th«ng b¸o kh¸c. 

6.7. §é kh«ng ®¶m b¶o ®o vµ gi¶i thÝch c¸c kÕt qu¶ ®o 

6.7.1. §é kh«ng ®¶m b¶o ®o 

§é kh«ng ®¶m b¶o ®o tuyÖt ®èi: gi¸ trÞ cùc ®¹i 

TÇn sè RF: 
71 10−± ×  

C«ng suÊt RF: 0,75 dB±  

§é lÖch tÇn sè cùc ®¹i:  

- Trong kho¶ng tõ 300 kHz ÷ 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±  

C«ng suÊt ®Çu ra ©m thanh: 0,5 dB±  
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§Æc tÝnh vÒ biªn ®é cña bé giíi h¹n m¸y thu: 1,5 dB±  

§é nh¹y t¹i 20 dB SINAD : 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 qu¸ ®é cña m¸y ph¸t: 250 Hz±  

 §èi víi c¸c ph­¬ng ph¸p ®o trong b¶n tiªu chuÈn nµy, c¸c gi¸ trÞ vÒ ®é kh«ng ®¶m b¶o 
®o lµ hîp lÖ víi møc tin cËy lµ 95% ®­îc tÝnh theo c¸c ph­¬ng ph¸p ®· cho trong tµi liÖu 
ETR 028 [4]. 

6.7.2. Gi¶i thÝch c¸c kÕt qu¶ ®o kiÓm 

ViÖc gi¶i thÝch c¸c kÕt qu¶ ghi l¹i trong b¸o c¸o ®o kiÓm ®èi víi c¸c phÐp ®o ph¶i ®­îc 
thùc hiÖn nh­ sau: 

- So s¸nh c¸c gi¸ trÞ ®· ®o víi giíi h¹n t­¬ng øng ®Ó quyÕt ®Þnh xem thiÕt bÞ cã ®¸p øng 
®­îc víi c¸c yªu cÇu trong b¶n tiªu chuÈn nµy kh«ng; 

- Gi¸ trÞ ®é kh«ng ®¶m b¶o ®o cho mçi tham sè ph¶i ®­îc ghi l¹i trong b¸o c¸o ®o kiÓm; 

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

7. C¸c phÐp kiÓm tra m«i tr­êng 

7.1. Giíi thiÖu 

C¸c phÐp ®o trong môc nµy ®­îc thùc hiÖn ®Ó m« pháng m«i tr­êng mµ thiÕt bÞ ®­îc 
®­a vµo ho¹t ®éng. 

7.2. Thñ tôc 

Ph¶i tiÕn hµnh c¸c phÐp kiÓm tra m«i tr­êng tr­íc khi thùc hiÖn ®o kiÓm thiÕt bÞ theo 
c¸c yªu cÇu kh¸c cña tiªu chuÈn nµy. C¸c phÐp ®o kiÓm sau ®©y ph¶i thùc hiÖn theo thø tù 
tr×nh bµy trong môc nµy. 

NÕu kh«ng cã th«ng b¸o kh¸c, thiÕt bÞ ®­îc nèi tíi nguån ®iÖn chØ trong kho¶ng thêi 
gian b»ng víi thêi gian thùc hiÖn phÐp ®o kiÓm ®iÖn. C¸c phÐp kiÓm tra nµy ®Òu dïng ®iÖn ¸p 
®o kiÓm b×nh th­êng. 

7.3. KiÓm tra ®Æc tÝnh 

KiÓm tra ®Æc tÝnh lµ 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 cùc ®¹i cña m¸y thu (xem 
môc 9.3.1): 
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- TÇn sè sãng mang cña m¸y ph¸t ph¶i ®­îc ®o trªn kªnh 16 khi kh«ng cã ®iÒu chÕ víi 
m¸y ph¸t ®­îc nèi víi ¨ng ten gi¶ (xem môc 6.5). Thùc hiÖn phÐp ®o kiÓm víi c«ng t¾c ®Çu 

ra ®Æt ë vÞ trÝ cùc ®¹i. Sai sè tÇn sè ph¶i trong kho¶ng ±1,5 kHz. 

- C«ng suÊt sãng mang cña m¸y ph¸t ph¶i ®­îc ®o trªn kªnh 16 víi m¸y ph¸t ®­îc nèi 
víi ¨ng ten gi¶ (xem môc 6.5). Thùc hiÖn phÐp ®o kiÓm víi c«ng t¾c ®Çu ra ®Æt ë vÞ trÝ cùc 
®¹i. C«ng suÊt sãng mang ph¶i n»m trong kho¶ng 0,25 W vµ 25 W. 

- §é nh¹y kh¶ dông cùc ®¹i cña m¸y thu ph¶i ®­îc ®o trªn kªnh 16. Ph¶i cÊp ®Õn ®Çu 
vµo m¸y thu mét tÝn hiÖu ®o kiÓm ®· ®iÒu chÕ theo ®iÒu chÕ ®o kiÓm b×nh th­êng (xem môc 
6.4). Mét t¶i ©m tÇn vµ mét thiÕt bÞ ®o tû sè SINAD (qua bé läc t¹p nhiÔu nh­ trong môc 
9.3.2) ®­îc nèi tíi c¸c ®iÓm cuèi ®Çu ra m¸y thu. Ph¶i ®iÒu chØnh møc tÝn hiÖu ®o kiÓm cho 
®Õn khi tû sè SINAD ®¹t ®­îc 20 dB vµ c«ng suÊt ©m tÇn cña m¸y thu ®­îc ®iÒu chØnh ®Ó t¹o 
ra 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). 

7.4. Thö rung 

7.4.1. §Þnh nghÜa 

PhÐp ®o kiÓm nµy x¸c ®Þnh kh¶ n¨ng chÞu ®ùng ®é rung cña thiÕt bÞ mµ kh«ng bÞ lçi 
vÒ mÆt c¬ häc hoÆc suy gi¶m tÝnh n¨ng cña thiÕt bÞ. 

7.4.2. Ph­¬ng ph¸p ®o 

EUT cïng víi bé gi¶m rung vµ gi¶m sèc m¹nh ®i kÌm víi thiÕt bÞ ®­îc g¾n chÆt vµo 
bµn rung b»ng bé gi¸ ®ì vµ ë t­ thÕ b×nh th­êng. EUT cã thÓ ®­îc treo ®µn håi ®Ó bï träng 
l­îng mµ bµn rung kh«ng chÞu ®ùng ®­îc. Ph¶i lµm gi¶m hoÆc v« hiÖu hãa c¸c ¶nh h­ëng 
bÊt lîi ®Õn tÝnh n¨ng cña thiÕt bÞ do xuÊt hiÖn tr­êng ®iÖn tõ g©y ra bëi thiÕt bÞ rung. EUT 
ph¶i chÞu rung h×nh sin theo ph­¬ng th¼ng ®øng t¹i gi÷a nh÷ng tÇn sè: 

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

- Trªn 13,2 Hz vµ ®Õn 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 phÇn 
nµo cña EUT. 

Trong khi thö rung tiÕn hµnh t×m céng h­ëng. NÕu thiÕt bÞ cÇn ®o kiÓm cã bÊt kú sù 

céng h­ëng nµo cã Q ≥ 5 so víi ch©n 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. 

Cø sau mçi 2 giê kiÓm tra ®é bÒn rung th× thùc hiÖn kiÓm tra ®Æc tÝnh mét lÇn. 

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, ph¶i kiÓm tra bÊt kú biÕn d¹ng c¬ häc nµo cña thiÕt bÞ. 



TCN 68 - 250: 2006 

18 

7.4.3. Yªu cÇu 

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

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

7.5. Thö sèc m¹nh 

7.5.1. §Þnh nghÜa 

PhÐp ®o kiÓm nµy x¸c ®Þnh kh¶ n¨ng chÞu ®ùng sèc m¹nh c¬ häc cña thiÕt bÞ. 

7.5.2. Ph­¬ng ph¸p ®o 

ThiÕt bÞ cÇn ®o kiÓm cïng víi bé gi¶m rung vµ gi¶m sèc m¹nh ®i kÌm thiÕt bÞ ®­îc g¾n 
chÆt vµo bµn m¸y thö sèc m¹nh b»ng bé gi¸ ®ì vµ ë t­ thÕ b×nh th­êng. 

Sèc m¹nh thö cho thiÕt bÞ ph¶i bao gåm xung nöa chu kú cña sãng h×nh sin tu©n theo 
IEC 60068-2-27 [7]. 

Gia tèc ®Ønh ph¶i lµ 30 g vµ thùc hiÖn trong thêi gian 18 ms. 

Ph¶i t¸c ®éng liªn tiÕp 3 sèc m¹nh trong mçi h­íng vu«ng gãc víi EUT. 

Sau khi thùc hiÖn phÐp thö, kiÓm tra kü thiÕt bÞ ®èi víi bÊt kú biÕn d¹ng c¬ häc vµ thùc 
hiÖn kiÓm tra ®Æc tÝnh. 

7.5.3. Yªu cÇu 

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

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

7.6. Thö nhiÖt ®é 

7.6.1. Yªu cÇu chung 

Tèc ®é tèi ®a t¨ng hoÆc gi¶m nhiÖt ®é cña buång ®o cã thiÕt bÞ cÇn ®o kiÓm lµ 1oC/phót. 

7.6.2. Chu tr×nh nung kh« 

7.6.2.1. Ph­¬ng ph¸p thö 

§Æt thiÕt bÞ trong buång ®o ë nhiÖt ®é b×nh th­êng. Sau ®ã n©ng nhiÖt ®é lªn vµ duy tr× 
t¹i +700C (± 30C) trong kho¶ng thêi gian tèi thiÓu 10 giê. Sau kho¶ng thêi gian nµy cã thÓ bËt 
mäi thiÕt bÞ ®iÒu khiÓn nhiÖt kÌm theo thiÕt bÞ vµ lµm l¹nh buång ®o xuèng ®Õn +550C  
(± 30C). ViÖc lµm l¹nh buång ®o ph¶i ®­îc kÕt thóc trong kho¶ng 30 phót. 

Sau ®ã bËt thiÕt bÞ vµ thiÕt lËp c«ng suÊt ph¸t cùc ®¹i. M¸y ph¸t ®­îc ®Æt chu kú 5 phót 
ph¸t vµ 5 phót thu trong kho¶ng thêi gian 2 giê. Trong kho¶ng thêi gian nµy tiÕn hµnh kiÓm 
tra ®Æc tÝnh thiÕt bÞ. 

Duy tr× nhiÖt ®é cña buång ®o t¹i +550C (± 30C) trong kho¶ng thêi gian 2 giê. 

Khi kÕt thóc thö nhiÖt, vÉn ®Æt thiÕt bÞ trong buång ®o, ®­a nhiÖt ®é cña buång ®o vÒ 
nhiÖt ®é b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 1 giê. Sau ®ã ®Ó thiÕt bÞ t¹i nhiÖt ®é 
vµ ®é Èm b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 3 giê tr­íc khi thùc hiÖn c¸c phÐp 
®o kiÓm tiÕp theo. 
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7.6.2.2. Yªu cÇu 

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

7.6.3. Chu tr×nh nung Èm 

7.6.3.1. Ph­¬ng ph¸p thö 

§Æt thiÕt bÞ trong buång ®o cã ®é Èm t­¬ng ®èi vµ nhiÖt ®é b×nh th­êng, trong kho¶ng 

thêi gian 3 giê ( ± 0,5 giê), lµm nãng tõ nhiÖt ®é phßng lªn ®Õn +400C (± 30C) vµ ®é Èm t­¬ng 

®èi t¨ng ®Õn 93% (± 20C) sao cho tr¸nh ®­îc sù ng­ng tô h¬i n­íc. 

Duy tr× ®iÒu kiÖn trªn trong kho¶ng thêi gian tèi thiÓu 10 giê. 

Sau kho¶ng thêi gian trªn, cã thÓ bËt mäi thiÕt bÞ ®iÒu khiÓn nhiÖt ®é kÌm theo thiÕt bÞ. 

Sau ®ã 30 phót bËt thiÕt bÞ vµ thiÕt lËp c«ng suÊt ph¸t cùc ®¹i. M¸y ph¸t ®­îc ®Æt chÕ ®é 
lµm viÖc 5 phót ph¸t vµ 5 phót thu trong kho¶ng thêi gian 2 giê. TiÕn hµnh kiÓm tra ®Æc tÝnh 
thiÕt bÞ t¹i thêi ®iÓm kÕt thóc 2 giê ®ã. 

Duy tr× nhiÖt ®é vµ ®é Èm t­¬ng ®èi cña buång ®o t¹i +400C (± 3oC) vµ 93% (± 2%) 
trong kho¶ng thêi gian 2 giê 30 phót. 

Khi kÕt thóc thö nhiÖt, vÉn ®Æt thiÕt bÞ trong buång ®o, ®­a nhiÖt ®é cña buång ®o vÒ 
nhiÖt ®é b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 1 giê. Sau ®ã ®Ó thiÕt bÞ t¹i nhiÖt ®é 
vµ ®é Èm b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 3 giê hoÆc cho ®Õn khi h¬i n­íc bay 
®i hÕt, tr­íc khi thùc hiÖn c¸c phÐp ®o kiÓm tiÕp theo. 

7.6.3.2. Yªu cÇu 

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

7.6.4. Chu tr×nh nhiÖt thÊp 

7.6.4.1.  Ph­¬ng ph¸p thö 

§Æt thiÕt bÞ vµo buång ®o ë nhiÖt ®é phßng b×nh th­êng. Sau ®ã gi¶m nhiÖt ®é xuèng vµ 

duy tr× t¹i -300C (± 30C) trong kho¶ng thêi gian tèi thiÓu 10 giê. 

Sau kho¶ng thêi gian thö nhiÖt nµy cã thÓ bËt mäi thiÕt bÞ ®iÒu khiÓn nhiÖt kÌm theo 

thiÕt bÞ vµ lµm Êm buång ®o lªn -200C (± 30C). ViÖc lµm Êm buång ®o kÕt thóc trong kho¶ng 

30 phót (± 5 phót). 

ThiÕt bÞ sau ®ã ®­îc bËt trong chÕ ®é thu vµ nhiÖt ®é cña buång ®o ®­îc duy tr× t¹i -200C 

(± 30C) trong kho¶ng thêi gian 1 giê 30 phót. Trong 30 phót cuèi tiÕn hµnh kiÓm tra ®Æc tÝnh 
thiÕt bÞ. 

Khi kÕt thóc phÐp thö nhiÖt, vÉn ®Æt thiÕt bÞ trong buång ®o, ®­a nhiÖt ®é cña buång ®o 
trë vÒ nhiÖt ®é b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 1 giê. Sau ®ã ®Æt thiÕt bÞ vµo 
nhiÖt ®é phßng b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 3 giê, hoÆc cho ®Õn khi h¬i 
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n­íc bay ®i hÕt, tïy theo tr­êng hîp nµo dµi h¬n, tr­íc khi thùc hiÖn c¸c phÐp ®o kiÓm tiÕp 
theo. Trong suèt phÐp thö thiÕt bÞ ®­îc ®Æt ë tr¹ng th¸i thu. 

7.6.4.2. Yªu cÇu 

ThiÕt bÞ ph¶i ®¸p øng ®­îc c¸c yªu cÇu cña phÐp kiÓm tra ®Æc tÝnh. 

7.7. Thö ¨n mßn 

7.7.1. Yªu cÇu chung 

Cã thÓ bá qua phÐp thö nµy nÕu nhµ s¶n xuÊt cã ®ñ c¸c chøng nhËn r»ng thiÕt bÞ ®¸p 
øng ®­îc c¸c yªu cÇu cña môc nµy. 

7.7.2. Ph­¬ng ph¸p thö 

§Æt thiÕt bÞ trong buång ®o cã m¸y phun s­¬ng mï. Dung dÞch muèi dïng ®Ó phun cã 
c«ng thøc nh­ sau: 

- Natri Clorua: 26,5 g ± 10%; 

- Magiª Clorua: 2,50 g ± 10%; 

- Magiª Sunphat: 3,30 g ± 10%; 

- Canxi Clorua: 1,10 g ± 10%; 

- Kali Clorua: 0,73 g ± 10%; 

- Natri Cacb«nat: 0,20 g ± 10%; 

- Natri Br«mua: 0,28 g ± 10%; 

 Thªm n­íc cÊt thµnh 1l dung dÞch. 

Cã thÓ sö dông dung dÞch muèi (NaCl) 5% ®Ó thay thÕ. 

Muèi ®­îc sö dông trong phÐp thö ph¶i bao gåm Natri-Clorua (NaCl) cã chÊt l­îng 
cao, khi kh«, kh«ng qu¸ 0,1% I-èt Natri vµ kh«ng qu¸ 0,3% t¹p chÊt tæng céng. 

Dung dÞch muèi c« l¹i sÏ lµ 5% (± 1%) cña träng l­îng. 

Ph¶i chuÈn bÞ dung dÞch hoµ tan 5 phÇn ± 1 träng l­îng cña muèi trong 95 phÇn träng 
l­îng cña n­íc ch­ng cÊt hoÆc n­íc v« kho¸ng. 

Gi¸ trÞ pH cña dung dÞch muèi tõ 6,5 ÷ 7,5 ë nhiÖt ®é 200C (± 20C). Ph¶i duy tr× gi¸ trÞ 
pH trong c¸c møc vµ ®iÒu kiÖn nªu trªn; víi môc ®Ých nµy, cã thÓ ®iÒu chØnh gi¸ trÞ pH b»ng 
a-xÝt Clohydric lo·ng hoÆc Natri-hydroxide, víi ®iÒu kiÖn khi c« l¹i NaCl vÉn n»m trong 
ph¹m vi giíi h¹n qui ®Þnh. Ph¶i ®o gi¸ trÞ pH mçi khi chuÈn bÞ dung dÞch míi. 

Dông cô phun ph¶i ®¶m b¶o c¸c s¶n phÈm bÞ ¨n mßn kh«ng thÓ trén víi dung dÞch 
muèi trong nguån phun. 

ThiÕt bÞ ph¶i ®­îc phun ®ång thêi trªn tÊt c¶ bÒ mÆt bªn ngoµi cña nã víi dung dÞch 
muèi trong kho¶ng thêi gian 1 giê. 
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Thùc hiÖn phun 4 lÇn vµ l­u gi÷ trong 7 ngµy ë nhiÖt ®é 400C (± 20C) sau mçi lÇn phun. 
§é Èm t­¬ng ®èi trong thêi gian l­u gi÷ duy tr× ë gi÷a 90% vµ 95%. T¹i thêi ®iÓm cuèi cña 
toµn bé chu kú ph¶i kiÓm tra thiÕt bÞ b»ng m¾t. 

Sau ®ã tiÕn hµnh kiÓm tra ®Æc tÝnh thiÕt bÞ. 

7.7.3. Yªu cÇu 

Ph¶i kh«ng cã ¨n mßn hay h­ háng ë c¸c phÇn kim lo¹i, c¸c phÇn bÒ mÆt, vËt liÖu hoÆc 
c¸c phÇn bé phËn nh×n thÊy b»ng m¾t th­êng. 

Trong tr­êng hîp thiÕt bÞ ®­îc bÞt kÝn ph¶i kh«ng cã dÊu hiÖu h¬i Èm th©m nhËp. 

ThiÕt bÞ ph¶i ®¸p øng ®­îc c¸c yªu cÇu cña phÐp kiÓm tra ®Æc tÝnh. 

7.8. PhÐp thö ng©m n­íc 

7.8.1. Ph­¬ng ph¸p ®o 

Ng©m thiÕt bÞ trong n­íc t¹i ¸p suÊt láng b»ng 10 kPa, t­¬ng øng víi ®é s©u 1 m  trong 
kho¶ng thêi gian 5 phót. 

Trong thêi gian 2 phót sau khi kÕt thóc phÐp thö, tiÕn hµnh kiÓm tra ®Æc tÝnh thiÕt bÞ, 
kiÓm tra xem thiÕt bÞ cã bÞ háng vµ bÞ ngÊm n­íc kh«ng. 

Trong viÖc kiÓm tra tiÕp theo, ph¶i bÞt kÝn l¹i thiÕt bÞ theo h­íng dÉn cña nhµ s¶n xuÊt. 

7.8.2. Yªu cÇu 

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

Kh«ng cã sù biÕn d¹ng hoÆc bÞ ngÊm n­íc cã thÓ nhËn thÊy b»ng m¾t th­êng. 

7.9. Thö sèc nhiÖt 

7.9.1. Ph­¬ng ph¸p thö 

§Æt thiÕt bÞ trong khÝ quyÓn cã nhiÖt ®é +650C (± 30C) trong kho¶ng thêi gian 1 giê. 

Sau ®ã nhóng thiÕt bÞ vµo trong n­íc cã nhiÖt ®é +200C (± 30C) ë ®é s©u 10 cm  tÝnh tõ ®iÓm 
cao nhÊt cña thiÕt bÞ lªn ®Õn mÆt n­íc, trong kho¶ng thêi gian 1 giê. 

Trong thêi gian 2 phót tr­íc khi kÕt thóc phÐp thö tiÕn hµnh kiÓm tra ®Æc tÝnh thiÕt bÞ, 
kiÓm tra xem cã háng hãc vµ bÞ lät n­íc vµo thiÕt bÞ kh«ng. 

Trong viÖc kiÓm tra tiÕp theo, ph¶i bÞt kÝn l¹i thiÕt bÞ theo h­íng dÉn cña nhµ s¶n xuÊt. 

7.9.2. Yªu cÇu 

ThiÕt bÞ ph¶i ®¸p øng ®­îc c¸c yªu cÇu cña kiÓm tra ®Æc tÝnh trong môc 7.3. 

Kh«ng cã sù háng hãc hoÆc lät n­íc vµo thiÕt bÞ cã thÓ nhËn thÊy b»ng m¾t th­êng. 

7.10. Thö ®é chÞu dÇu 

Cã thÓ bá qua phÐp thö nµy nÕu nhµ s¶n xuÊt cã ®ñ c¸c chøng nhËn r»ng thiÕt bÞ ®¸p 
øng ®­îc c¸c yªu cÇu cña môc nµy. 
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7.10.1. Ph­¬ng ph¸p thö 

Nhóng thiÕt bÞ trong dÇu kho¸ng cã nhiÖt ®é +190C (± 10C) trong kho¶ng thêi gian 3 
giê, dÇu ®Ó thö cã ®Æc ®iÓm nh­ sau: 

- §iÓm Anilin:   +1200C (± 50C); 

- §iÓm ch¸y:   tèi thiÓu +2400C; 

- §é nhít:    10 - 25 cSt t¹i 990C. 

Sö dông c¸c lo¹i dÇu sau ®©y: 

- DÇu ASTM sè 1; 

- DÇu ASTM sè 5; 

- DÇu ISO sè 1. 

Sau phÐp thö, lµm s¹ch thiÕt bÞ theo h­íng dÉn cña nhµ s¶n xuÊt. 

7.10.2. Yªu cÇu 

ThiÕt bÞ ph¶i ®¸p øng ®­îc c¸c yªu cÇu cña phÐp kiÓm tra ®Æc tÝnh. 

Kh«ng cã biÕn d¹ng nµo trªn thiÕt bÞ cã thÓ nh×n thÊy b»ng m¾t th­êng. 

8. M¸y ph¸t 

Ph¶i thùc hiÖn tÊt c¶ c¸c phÐp ®o trªn m¸y ph¸t víi c«ng t¾c c«ng suÊt ®Çu ra ®Æt t¹i vÞ 
trÝ cùc ®¹i, trõ khi cã c¸c th«ng b¸o kh¸c. 

8.1. Sai sè tÇn sè 

8.1.1. §Þnh nghÜa 

Sai sè tÇn sè cña m¸y ph¸t 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 

§o tÇn sè sãng mang khi kh«ng ®iÒu chÕ, nèi m¸y ph¸t víi mét ¨ng ten gi¶ (xem môc 
6.5). Ph¶i thùc hiÖn phÐp ®o trong c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng (xem môc 5.3) vµ ®iÒu 
kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi c¸c môc 5.4.1 vµ môc 5.4.2). 

8.1.3. Giíi h¹n 

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 ®­a tíi ¨ng ten gi¶ trong 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. 
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8.2.2. Ph­¬ng ph¸p ®o 

Nèi m¸y ph¸t víi mét ¨ng ten gi¶ (xem môc 6.5) vµ ®o c«ng suÊt ph¸t truyÒn ®Õn ¨ng 
ten gi¶ nµy. Thùc hiÖn c¸c phÐp ®o trong ®iÒu kiÖn ®o kiÓm b×nh th­êng (xem môc 5.3) vµ 
trong ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi môc 5.4.1 vµ môc 5.4.2). 

8.2.3. C¸c giíi h¹n 

Khi ®Æt c«ng t¾c c«ng suÊt ®Çu ra ë vÞ trÝ cùc ®¹i, c«ng suÊt sãng mang ph¶i n»m trong 
kho¶ng 0,25 W vµ 25 W. 

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 0,25 W vµ 1 W. 

C«ng suÊt sãng mang ®o ®­îc ph¶i kh«ng ®­îc thay ®æi lín h¬n ± 1,5 dB so víi c«ng 
suÊt ®Çu ra biÓu kiÕn trong ®iÒu kiÖn ®o kiÓm b×nh th­êng vµ kh«ng ®­îc lín h¬n +2 dB vµ 
-3 dB trong ®iÒu kiÖn ®o kiÓm tíi h¹n. 

8.3. §é lÖch tÇn sè 

8.3.1. §Þnh nghÜa 

§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. 

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 6.5), ®o ®é lÖch tÇn sè t¹i ®Çu ra cña m¸y 
ph¸t b»ng mét m¸y ®o ®é lÖch cã kh¶ n¨ng ®o ®­îc ®é lÖch cùc ®¹i, bao gåm c¸c s¶n phÈm 
xuyªn ®iÒu chÕ vµ hµi cã thÓ ®­îc t¹o ra trong m¸y ph¸t. 

TÇn sè ®iÒu chÕ sÏ thay ®æi gi÷a 100 Hz vµ 3 kHz. Møc cña tÝn hiÖu ®o kiÓm lín h¬n 
20 dB so víi møc tÝn hiÖu t¹o ra ®iÒu chÕ ®o kiÓm b×nh th­êng (xem môc 6.4). Thùc hiÖn l¹i 
phÐp ®o nµy víi c«ng t¾c c«ng suÊt ®Çu ra ®­îc ®Æt ë vÞ trÝ cùc ®¹i vµ cùc tiÓu. 

8.3.2.2. Giíi h¹n 

§é lÖch tÇn sè lín nhÊt 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 5.3), nèi m¸y 
ph¸t víi mét t¶i ®­îc qui ®Þnh trong môc 6.5. M¸y ph¸t ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng 
(xem môc 6.4). Víi møc ®Çu vµo cña tÝn hiÖu ®iÒu chÕ ®­îc gi÷ kh«ng ®æi, thay ®æi tÇn sè 
®iÒu chÕ gi÷a 3 kHz vµ 25 kHz vµ ®o ®é lÖch tÇn sè. 

8.3.3.2. Giíi h¹n 

§èi víi c¸c tÇn sè ®iÒu chÕ gi÷a 3 kHz vµ 6 kHz th× ®é lÖch tÇn kh«ng ®­îc v­ît qu¸ ®é 
lÖch tÇn cã tÇn sè ®iÒu chÕ lµ 3 kHz. §èi víi tÇn sè ®iÒu chÕ 6 kHz th× ®é lÖch tÇn kh«ng ®­îc 
v­ît qu¸ ± 1,5 kHz. 
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§èi víi c¸c tÇn sè ®iÒu chÕ gi÷a 6 kHz vµ 25 kHz th× ®é lÖch tÇn sè kh«ng ®­îc v­ît 
qu¸ giíi h¹n ®­îc x¸c ®Þnh b»ng ®¸p øng tuyÕn tÝnh cña ®é lÖch tÇn sè (tÝnh b»ng dB ) theo 

tÇn sè ®iÒu chÕ, b¾t ®Çu t¹i ®iÓm mµ tÇn sè ®iÒu chÕ lµ 6 kHz vµ ®é lÖch tÇn sè lµ ±1,5 kHz cã 
®é dèc (nghiªng) lµ 14 dB/oct, víi ®é lÖch tÇn sè gi¶m khi tÇn sè ®iÒu chÕ t¨ng, nh­ trong 
h×nh 1. 

 

H×nh 1: §é lÖch tÇn sè so víi tÇn sè ®iÒu chÕ ©m thanh 

8.4. §é nh¹y cña bé ®iÒu chÕ, bao gåm c¶ microphone 

8.4.1. §Þnh nghÜa 

§Æc tÝnh nµy biÓu thÞ kh¶ n¨ng cña m¸y ph¸t t¹o ra ®iÒu chÕ hiÖu qu¶ khi mét tÝn hiÖu 
©m tÇn cã møc t­¬ng øng víi møc tiÕng nãi trung b×nh th«ng th­êng ®­îc ®­a vµo 
microphone. 

8.4.2. Ph­¬ng ph¸p ®o 

§­a mét tÝn hiÖu ©m thanh cã tÇn sè 1 kHz víi møc ©m tÇn lµ 94 dB t­¬ng øng víi 
52 10  Pascal−×  (94 dBA) vµo microphone. §o kÕt qu¶ ®é lÖch tÇn sè. 

8.4.3. Giíi h¹n 

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

8.5. §¸p øng ©m tÇn 

8.5.1. §Þnh nghÜa 

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

8.5.2. Ph­¬ng ph¸p ®o 

TÝn hiÖu ®iÒu chÕ cã tÇn sè 1 kHz ®­îc cÊp ®Õn ®Çu vµo ©m tÇn m¸y ph¸t. §iÒu chØnh 

møc cña tÝn hiÖu nµy sao cho ®é lÖch tÇn lµ ±1 kHz. Sau ®ã thay ®æi tÇn sè ®iÒu chÕ gi÷a 
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300 kHz vµ 3 kHz nh­ng vÉn gi÷ møc cña tÝn hiÖu tÇn sè ©m tÇn kh«ng ®æi vµ b»ng víi møc 
nh­ ®· x¸c ®Þnh ë trªn. 

8.4.3. Giíi h¹n 

ChØ sè ®iÒu chÕ (tû sè gi÷a ®é lÖch tÇn sè vµ tÇn sè ®iÒu chÕ) ph¶i kh«ng ®æi vµ b»ng 
víi chØ sè ®iÒu chÕ t¹i tÇn sè 1 kHz, n»m trong c¸c giíi h¹n cña +1 dB hoÆc -3 dB. 

8.6. MÐo hµi ©m tÇn cña ph¸t x¹ 

8.6.1. §Þnh nghÜa 

MÐo hµi cña ph¸t x¹ ®· ®iÒu chÕ bëi mét tÝn hiÖu ©m tÇn ®­îc ®Þnh nghÜa lµ tû sè (tÝnh 
theo %), gi÷a ®iÖn ¸p c¨n b×nh ph­¬ng trung b×nh (r.m.s) cña mäi thµnh phÇn hµi tÇn sè c¬ 
b¶n víi tæng ®iÖn ¸p r.m.s cña tÝn hiÖu sau khi gi¶i ®iÒu chÕ tuyÕn tÝnh. 

8.6.2. Ph­¬ng ph¸p ®o 

M¸y ph¸t t¹o ra tÝn hiÖu tÇn sè v« tuyÕn ®­a vµo bé gi¶i ®iÒu chÕ tuyÕn tÝnh qua mét 
thiÕt bÞ ghÐp thÝch hîp víi mét m¹ch nÐn sau cã møc nÐn 6 dB/oct. 

 8.6.2.1. §iÒu kiÖn ®o kiÓm b×nh th­êng 

Trong c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng (xem môc 5.3), tÝn hiÖu tÇn sè v« tuyÕn ph¶i 
®­îc ®iÒu chÕ liªn tiÕp t¹i c¸c tÇn sè 300 Hz vµ 1 kHz víi chØ sè ®iÒu chÕ kh«ng ®æi b»ng 3. 

§o mÐo cña tÝn hiÖu ©m tÇn t¹i tÊt c¶ c¸c tÇn sè ®­îc qui ®Þnh ë 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 5.4.1. vµ môc 

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

8.6.3. Giíi h¹n 

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 cña 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 

§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 (tham kh¶o trong tµi liÖu nµy vµ trong c¸c môc 
d­íi ®©y ®­îc gäi lµ “m¸y thu ®o”) 

a) Nèi ®Çu ra cña m¸y ph¸t víi ®Çu vµo cña “m¸y thu ®o” b»ng 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. 
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b) Víi m¸y ph¸t ch­a ®iÒu chÕ (xem ghi chó), ph¶i ®iÒu chØnh bé ®iÒu h­ëng cña “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”. 

c) §iÒu chØnh bé ®iÒu h­ëng 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 nhÊt ®­îc rêi khái 
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 møc yªu cÇu 20 dB ®Ó 
t¹o ra ®é lÖch tÇn sè ±3 kHz. 

e) Ph¶i ®iÒu chØnh bé suy hao biÕn ®æi cña “m¸y thu ®o” ®Ó cã gi¸ trÞ ®­îc ghi nh­ 
trong b­íc b) hoÆc cã mèi liªn hÖ x¸c ®Þnh víi gi¸ trÞ ghi ®­îc 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 c¸c 
thiÕt lËp bé suy hao trong b­íc b) vµ e), ®· ®­îc hiÖu chØnh ®èi víi bÊt kú sù kh¸c nhau nµo 
trong c¸ch ®äc ®ång hå ®o. 

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

Ghi chó: PhÐp ®o cã thÓ ®­îc thùc hiÖn víi m¸y ph¸t ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng 
vµ ®iÒu nµy ph¶i ®­îc ghi l¹i cïng víi c¸c kÕt qu¶ ®o kiÓm. 

8.7.3. Giíi h¹n 

C«ng suÊt kªnh l©n cËn ph¶i thÊp h¬n gi¸ trÞ c«ng suÊt sãng mang cña m¸y ph¸t Ýt nhÊt 
lµ 70 dB vµ kh«ng nhÊt thiÕt 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 ®iÒu chÕ t­¬ng hç 
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 6.5). 

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 ®iÒu h­ëng v« tuyÕn hoÆc 
mét m¸y ph©n tÝch phæ. 

8.8.3. Giíi h¹n 

C«ng suÊt cña bÊt kú mét ph¸t x¹ gi¶ dÉn nµo trªn bÊt kú mét tÇn sè rêi r¹c nµo ®ã 
kh«ng ®­îc lín h¬n 0,25 µW. 
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8.9. Bøc x¹ vá m¸y vµ ph¸t x¹ gi¶ dÉn kh¸c víi ph¸t x¹ gi¶ truyÒn ®Õn ¨ng ten 

8.9.1. §Þnh nghÜa 

Bøc x¹ vá m¸y bao gåm ph¸t x¹ t¹i c¸c tÇn sè, bÞ bøc x¹ bëi cÊu tróc vµ vá m¸y. 

Ph¸t x¹ gi¶ dÉn kh¸c víi ph¸t x¹ gi¶ 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 do qu¸ tr×nh ®iÒu chÕ mong muèn, c¸c ph¸t x¹ nµy do 
sù truyÒn dÉn trong d©y dÉn vµ c¸c bé phËn ®i kÌm víi thiÕt bÞ t¹o ra. 

8.9.2. Ph­¬ng ph¸p ®o 

Trªn mét vÞ trÝ ®o ®­îc lùa chän tõ phô lôc B, ®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 ¨ng ten gi¶ víi æ c¾m ¨ng ten cña m¸y ph¸t (xem môc 6.5). §Þnh h­íng ¨ng ten ®o 
kiÓm theo ph©n cùc ®øng. 

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, m¸y thu ®o ®­îc ®iÒu chØnh trªn d¶i tÇn sè tõ 
30 MHz ®Õn 2 GHz, ngo¹i trõ ®èi víi kªnh mµ 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 ¨ng ten ®o kiÓm trong mét kho¶ng ®é cao 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 B; 

e) §Þnh h­íng ¨ng ten thay thÕ theo ph©n cùc ®øng, 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 m¸y thu ®o; 

i) §iÒu chØnh ¨ng ten ®o kiÓm trong kho¶ng ®é cao 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 trong khi ®o ®­îc c¸c thµnh phÇn gi¶, ®· hiÖu 
chØnh ®èi víi thay ®æi thiÕt lËp bé suy hao ®Çu vµo cña m¸y thu ®o; 

k) Ghi l¹i møc tÝn hiÖu ®Çu vµo ¨ng ten thay thÕ nh­ møc c«ng suÊt, ®· hiÖu chØnh ®èi 
víi thay ®æi thiÕt lËp bé suy hao ®Çu vµo cña m¸y thu ®o; 
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l) Thùc hiÖn l¹i phÐp ®o víi ¨ng ten ®o kiÓm vµ ¨ng ten thay thÕ ®­îc ®Þnh h­íng ph©n 
cùc ngang; 

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 
hai møc c«ng suÊt ®· ghi l¹i cho mçi thµnh phÇn ph¸t x¹ gi¶ t¹i ®Çu vµo cña ¨ng ten thay thÕ, 
®· hiÖu chØnh theo ®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. Giíi h¹n 

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

Khi m¸y ph¸t ë chÕ ®é ho¹t ®éng th× c¸c ph¸t x¹ gi¶ vµ bøc x¹ vá m¸y kh«ng ®­îc lín 

h¬n 0,25 µW. 

8.10. D­ ®iÒu chÕ cña m¸y ph¸t 

8.10.1. §Þnh nghÜa 

D­ ®iÒu chÕ cña m¸y ph¸t lµ tû sè, tÝnh theo dB, gi÷a tÝn hiÖu RF ®· gi¶i ®iÒu chÕ khi 
kh«ng cã ®iÒu chÕ mong muèn víi tÝn hiÖu RF ®· gi¶i ®iÒu chÕ ®­îc t¹o ra khi ®iÒu chÕ ®o 
kiÓm b×nh th­êng ®­îc ®­a vµo m¸y ph¸t. 

8.10.2. Ph­¬ng ph¸p ®o 

¸p dông ®iÒu chÕ ®o kiÓm b×nh th­êng nh­ trong môc 6.4 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 nµy tèi thiÓu lµ 750 µs. 

Sö dông mét bé läc th«ng cao víi tÇn sè c¾t danh ®Þnh 100 Hz ®Ó tr¸nh c¸c ¶nh h­ëng 
nÐn ©m tÇn 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 chØ thÞ r.m.s. 

Sau ®ã t¾t ®iÒu chÕ vµ ®o l¹i møc d­ tÝn hiÖu ©m tÇn t¹i ®Çu ra cña bé gi¶i ®iÒu chÕ. 

8.10.3. Giíi h¹n 

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

8.11. T¸c ®éng tÇn sè qu¸ ®é cña m¸y ph¸t 

8.11.1. C¸c ®Þnh nghÜa 

T¸c ®éng tÇn sè qu¸ ®é cña m¸y ph¸t lµ sù biÕn ®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. 

ton: theo ph­¬ng ph¸p ®o m« t¶ ë môc 9.10.2, thêi ®iÓm bËt ton cña 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 1. 

t2: kho¶ng thêi gian b¾t ®Çu t¹i thêi ®iÓm kÕt thóc t1 vµ kÕt thóc t¹i thêi ®iÓm cho trong 
b¶ng 1. 
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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 1. 

B¶ng 1: C¸c giíi h¹n  

t1 (ms) 5,0 

t2 (ms) 20,0 

t3 (ms) 5,0 

8.11.2. Ph­¬ng ph¸p ®o 

 

H×nh 2: S¬ ®å phÐp ®o 

§­a hai tÝn hiÖu vµo bé ph©n biÖt ®o kiÓm qua mét m¹ch phèi hîp (xem môc 6.2). 

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 cña m¹ch 
phèi hîp. 

Bé t¹o tÝn hiÖu ®o kiÓm th× ®­îc nèi ®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 ph¶i ®iÒu chÕ theo tÇn sè 1 kHz víi ®é lÖch 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 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 (ad) cña bé ph©n biÖt ®o kiÓm víi mét m¸y hiÖn 
sãng cã nhí (xem h×nh 2). 

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

§Æt tèc ®é quÐt cña m¸y hiÖn sãng cã nhí lµ 10 ks/div vµ thiÕt lËp sao cho chuyÓn tr¹ng 
th¸i (trig¬) x¶y ra ë 1 ®é chia (div) tõ biªn 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 tíi 
®Çu vµo ad t¹i møc ®Çu vµo thÊp, t¨ng dÇn. 
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Sau ®ã bËt m¸y ph¸t, kh«ng ®iÒu chÕ, ®Ó t¹o ra xung trig¬ vµ h×nh ¶nh trªn mµn h×nh. 

Do tû sè thu cña bé ph©n biÖt ®o kiÓm, viÖc thay ®æi tû sè c«ng suÊt gi÷a tÝn hiÖu ®o 
kiÓm vµ ®Çu ra m¸y ph¸t sÏ t¹o ra hai biªn riªng biÖt trªn mµn h×nh, mét biªn biÓu diÔn tÝn 
hiÖu ®o kiÓm 1 kHz, biªn kia biÓu diÔn chªnh lÖch tÇn sè cña m¸y ph¸t theo thêi gian. 

 

 

H×nh 3: C¸c giíi h¹n (quan s¸t t1, t2, vµ t3 trªn m¸y hiÖn sãng) 
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ton lµ thêi ®iÓm chÆn ®­îc hoµn toµn tÝn hiÖu ®o kiÓm 1 kHz. 

C¸c kho¶ng thêi gian t1 vµ t2 quy ®Þnh trong b¶ng 1 ®­îc sö dông ®Ó x¸c ®Þnh khu«n 
d¹ng giíi h¹n thÝch hîp. 

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

Duy tr× 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 (ad) ë møc ®Çu vµo cao, s­ên xuèng vµ thiÕt lËp 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 kiÓm tra 1 kHz b¾t ®Çu t¨ng. 

Kho¶ng thêi gian t3 ®­îc cho trong b¶ng 1, t3 dïng ®Ó x¸c ®Þnh khu«n d¹ng giíi h¹n 
thÝch hîp. 

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

8.11.3. C¸c giíi h¹n 

Trong kho¶ng thêi gian t1 vµ t3 ®é lÖch tÇn sè kh«ng ®­îc v­ît qu¸ 1 kho¶ng c¸ch kªnh. 

Trong kho¶ng thêi gian t2 ®é lÖch tÇn sè kh«ng ®­îc v­ît qu¸ mét nöa kho¶ng c¸ch 
kªnh (xem h×nh 3). 

9. M¸y thu 

9.1. MÐo hµi vµ c«ng suÊt ®Çu ra ©m tÇn biÓu kiÕn 

9.1.1. §Þnh nghÜa 

MÐo hµi t¹i ®Çu ra m¸y thu ®­îc x¸c ®Þnh lµ tû sè, tÝnh theo phÇn tr¨m, cña tæng ®iÖn ¸p 

r.m.s c¸c thµnh phÇn hµi cña ©m tÇn ®iÒu chÕ víi tæng ®iÖn ¸p r.m.s cña tÝn hiÖu m¸y thu 

®­a ra. 

C«ng suÊt ®Çu ra ©m tÇn biÓu kiÕn lµ gi¸ trÞ do nhµ s¶n xuÊt c«ng bè vµ lµ c«ng suÊt cùc 
®¹i t¹i ®Çu ra m¸y thu mµ vÉn ®¸p øng mäi yªu cÇu cña b¶n tiªu chuÈn nµy. 

9.1.2. Ph­¬ng ph¸p ®o 

CÊp mét 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 6.4) tíi ®Çu vµo m¸y 
thu trong c¸c ®iÒu kiÖn ®­îc x¸c ®Þnh trong môc 6.2. 

§èi víi mçi phÐp ®o, ph¶i ®iÒu chØnh ©m tÇn cña m¸y thu sao cho ®¹t ®­îc (trªn mét t¶i 
®iÖn trë m« pháng t¶i khai th¸c cña m¸y thu) c«ng suÊt ®Çu ra ©m tÇn biÓu kiÕn. Gi¸ trÞ cña 
t¶i m« pháng nµy do nhµ s¶n xuÊt qui ®Þnh. 

Trong c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng (xem môc 5.3) tÝn hiÖu ®o kiÓm ®­îc ®iÒu 
chÕ liªn tiÕp t¹i c¸c tÇn sè 300 Hz  vµ 1 kHz  víi chØ sè ®iÒu chÕ kh«ng ®æi b»ng 3  (tû sè gi÷a 
®é lÖch tÇn sè vµ tÇn sè ®iÒu chÕ). §o mÐo hµi vµ c«ng suÊt ®Çu ra ©m tÇn t¹i tÊt c¶ c¸c tÇn sè 
®­îc x¸c ®Þnh ë trªn. 



TCN 68 - 250: 2006 

32 

Trong c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi c¶ hai môc 5.4.1 vµ môc 5.4.2), 
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 sè lµ 3 kHz± . 

9.1.3. Giíi h¹n 

C«ng suÊt ®Çu ra ©m tÇn 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 ©m tÇn 

9.2.1. §Þnh nghÜa 

§¸p øng ©m tÇn lµ sù thay ®æi møc ®Çu ra ©m tÇn m¸y thu nh­ mét hµm cña tÇn sè ®iÒu 
chÕ cña tÝn hiÖu tÇn sè v« tuyÕn víi ®é lÖch kh«ng ®æi ®­îc cung cÊp ®Õn ®Çu vµo cña m¸y thu. 

9.2.2. Ph­¬ng ph¸p ®o 

§­a mét tÝn hiÖu ®o kiÓm cã møc 60 dB V+ µ (e.m.f), t¹i tÇn sè sãng mang b»ng víi tÇn 

sè danh ®Þnh cña m¸y thu vµ ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng (xem môc 6.4) ®Õn m¸y thu 
trong c¸c ®iÒu kiÖn nh­ môc 6.1. 

§iÒu chØnh c«ng suÊt ©m tÇn cña m¸y thu sao cho t¹o ra møc c«ng suÊt b»ng 50 %  cña 
c«ng suÊt ®Çu ra ©m tÇn biÓu kiÕn (xem môc 9.1). Duy tr× thiÕt lËp nµy kh«ng thay ®æi trong 
thêi gian ®o. 

Sau ®ã gi¶m ®é lÖch tÇn sè xuèng cßn 1 kHz± vµ c«ng suÊt ©m tÇn lµ ®iÓm tham chiÕu 
trong h×nh 4 (1 kHz t­¬ng øng víi 0 dB). Duy tr× ®é lÖch tÇn kh«ng ®æi trong khi thay ®æi tÇn 
sè ®iÒu chÕ gi÷a 300 Hz  vµ 3 kHz , ®o møc ®Çu ra ©m tÇn. 

 

H×nh 4: §¸p øng ©m tÇn 
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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± . 

9.2.3. C¸c giíi h¹n 

§¸p øng ©m tÇn kh«ng ®­îc chªnh lÖch nhiÒu h¬n 1 dB+  hoÆc 3 dB so víi ®Æc tÝnh møc 
®Çu ra ©m tÇn nh­ mét hµm cña ©m tÇn, cã møc nÐn 6 dB/oct vµ ®i qua ®iÓm chuÈn t¹i tÇn sè 
1 kHz  (h×nh 4). 

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, møc tÝn hiÖu nµy khi ®­a vµo m¸y thu trong ®iÒu kiÖn ®iÒu chÕ ®o kiÓm 
b×nh th­êng (xem môc 6.4) sÏ t¹o ra: 

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

- Tû sè SINAD lµ 20 dB, ®o t¹i ®Çu ra m¸y thu qua mét m¹ch läc t¹p nhiÔu tho¹i nh­ 
trong KhuyÕn nghÞ ITU-T P.53 [5]. 

9.3.2. Ph­¬ng ph¸p ®o 

§­a mét tÝn hiÖu ®o kiÓm 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 6.4) tíi ®Çu vµo m¸y thu. Nèi mét t¶i ©m tÇn 
vµ mét thiÕt bÞ ®o tû sè SINAD (qua mét m¹ch t¹p nhiÔu nh­ x¸c ®Þnh trong môc 9.3.1) víi 
®Çu ra ©m tÇn cña m¸y thu. 

Ph¶i ®iÒu chØnh møc cña tÝn hiÖu ®o kiÓm cho ®Õn khi ®¹t ®­îc tû sè SINAD lµ 20 dB, 
b»ng c¸ch sö dông m¹ch t¹p nhiÔu cïng víi viÖc ®iÒu chØnh c«ng suÊt ©m tÇn cña m¸y thu 
b»ng 50% cña c«ng suÊt ®Çu ra ©m tÇn biÓu kiÕn. Trong c¸c ®iÒu kiÖn nh­ vËy, ph¶i ghi l¹i 
møc cña tÝn hiÖu ®o kiÓm t¹i ®Çu vµo lµ gi¸ trÞ cña ®é nh¹y kh¶ dông cùc ®¹i tham chiÕu. 

Thùc hiÖn phÐp ®o trong c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng (xem môc 5.3) vµ ®iÒu kiÖn 
®o kiÓm tíi h¹n (¸p dông ®ång thêi c¸c môc 5.4.1 vµ 5.4.2). 

Trong ®iÒu kiÖn ®o kiÓm tíi h¹n, ®èi víi c¸c phÐp ®o ®é nh¹y th× sù thay ®æi cho phÐp 
cña c«ng suÊt ®Çu ra ©m tÇn cña m¸y thu ph¶i trong kho¶ng ±3 dB so víi 50% c«ng suÊt ®Çu 
ra ©m tÇn biÓu kiÕn. 

9.3.3. Giíi h¹n 

§é nh¹y kh¶ dông cùc ®¹i trong ®iÒu kiÖn ®o kiÓm b×nh th­êng ph¶i nhá h¬n 
6 dB V+ µ (e.m.f) vµ trong ®iÒu kiÖn ®o kiÓm tíi h¹n ph¶i nhá h¬n 12 dB V+ µ  (e.m.f). 

9.4. TriÖt nhiÔu ®ång kªnh 

9.4.1. §Þnh nghÜa 

TriÖt nhiÔu ®ång kªnh lµ tiªu chuÈn ®¸nh gi¸ kh¶ n¨ng cña m¸y thu ®Ó thu ®­îc tÝn hiÖu 
®· ®iÒu chÕ mong muèn mµ kh«ng v­ît qu¸ suy gi¶m cho tr­íc, do sù xuÊt hiÖn cña tÝn hiÖu 
®· ®iÒu chÕ kh«ng mong muèn, c¶ hai tÝn hiÖu ®Òu ë tÇn sè danh ®Þnh cña m¸y thu. 
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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 6.2). TÝn hiÖu 
mong muèn lµ tÝn hiÖu cã ®iÒu chÕ ®o kiÓm b×nh th­êng (xem môc 6.4). TÝn hiÖu kh«ng 
mong muèn ®­îc ®iÒu chÕ t¹i tÇn sè 400 Hz víi ®é lÖch tÇn sè lµ 3 kHz± . C¶ hai tÝn hiÖu ®Çu 
vµo ®Òu ph¶i ë tÇn sè danh ®Þnh cña m¸y thu cÇn ®o kiÓm vµ lÆp l¹i phÐp ®o víi tÝn hiÖu 

kh«ng mong muèn dÞch ®i mét kho¶ng ±3 kHz. 

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

Tû sè triÖt nhiÔu ®ång kªnh ph¶i biÓu thÞ b»ng 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, mµ tû sè SINAD xuÊt 
hiÖn gi¶m xuèng theo qui ®Þnh. 

9.4.3. Giíi h¹n 

Tû sè triÖt nhiÔu ®ång kªnh ph¶i n»m trong kho¶ng: 10 dB−  vµ 0 dB. 

9.5. §é chän läc kªnh l©n cËn 

9.5.2. §Þnh nghÜa 

§é chän läc kªnh l©n cËn lµ tiªu chuÈn ®¸nh gi¸ kh¶ n¨ng cña m¸y thu ®Ó thu ®­îc mét 
tÝn hiÖu ®iÒu chÕ mong muèn mµ kh«ng v­ît qu¸ suy gi¶m cho tr­íc, do sù xuÊt hiÖn cña 
mét tÝn hiÖu ®­îc ®iÒu chÕ kh«ng mong muèn mµ cã tÇn sè kh¸c víi tÇn sè cña tÝn hiÖu mong 
muèn lµ 25 kHz. 

9.5.2. Ph­¬ng ph¸p ®o 

§­a hai tÝn hiÖu vµo ®Õn ®Çu vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 6.2). TÝn 
hiÖu mong muèn ph¶i ë tÇn sè danh ®Þnh cña m¸y thu vµ ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng 
(xem môc 6.4). TÝn hiÖu kh«ng mong muèn ®­îc ®iÒu chÕ t¹i tÇn sè 400 Hz víi ®é lÖch tÇn lµ 

3 kHz±  vµ tÝn hiÖu nµy ph¶i cã tÇn sè b»ng víi tÇn sè cña kªnh tÝn hiÖu mong muèn ngay 
trªn ®ã. 

§Æt møc cña tÝn hiÖu mong muèn ®Õn gi¸ trÞ t­¬ng øng víi ®é nh¹y kh¶ dông cùc ®¹i ®· 
®o (xem môc 9.3). Sau ®ã, ®iÒu chØnh biªn ®é cña tÝn hiÖu vµo kh«ng mong muèn cho ®Õn 
khi tû sè SINAD  t¹i ®Çu ra cña m¸y thu gi¶m xuèng 14 dB. Ph¶i lÆp l¹i phÐp ®o víi tÝn hiÖu 
kh«ng mong muèn ë tÇn sè cña kªnh ngay d­íi cña tÝn hiÖu mong muèn. 

§é chän läc kªnh l©n cËn ®­îc biÓu thÞ b»ng gi¸ trÞ thÊp h¬n cña c¸c tû sè, tÝnh b»ng 
dB, gi÷a møc tÝn hiÖu kh«ng mong muèn so víi møc tÝn hiÖu mong muèn cña kªnh l©n cËn 
cao h¬n vµ thÊp h¬n. 

Sau ®ã, thùc hiÖn l¹i phÐp ®o trong ®iÒu kiÖn ®o kiÓm tíi h¹n (¸p dông ®ång thêi hai 
môc 5.4.1 và 5.4.2) víi viÖc thiÕt lËp tÝn hiÖu mong muèn ®Õn gi¸ trÞ t­¬ng øng víi ®é nh¹y 

kh¶ dông cùc ®¹i tham chiÕu trong c¸c ®iÒu kiÖn nµy. 
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9.5.3. Giíi h¹n 

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

9.6. TriÖt ®¸p øng gi¶ 

9.6.1. §Þnh nghÜa 

TriÖt ®¸p øng gi¶ lµ tiªu chuÈn ®¸nh gi¸ kh¶ n¨ng cña m¸y thu ®Ó ph©n biÖt gi÷a tÝn 
hiÖu ®iÒu chÕ mong muèn t¹i tÇn sè danh ®Þnh vµ tÝn hiÖu kh«ng mong muèn t¹i bÊt kú mét 
tÇn sè nµo kh¸c mµ t¹i ®ã thu ®­îc ®¸p øng. 

9.6.2. Ph­¬ng ph¸p ®o 

§­a hai tÝn hiÖu vµo tíi ®Çu vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 6.2). TÝn 
hiÖu mong muèn ph¶i ë tÇn sè danh ®Þnh cña m¸y thu vµ ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng 
(xem môc 6.4). 

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 vµo mong muèn ®Õn gi¸ trÞ t­¬ng øng víi ®é nh¹y kh¶ dông cùc 
®¹i ®· ®o (xem môc 9.3). §iÒu chØnh biªn ®é cña tÝn hiÖu vµo kh«ng mong muèn 
b»ng 86 dB V+ µ (e.m.f). Sau ®ã, quÐt tÇn sè trªn d¶i tÇn tõ 100 kHz ®Õn 2 GHz  víi c¸c b­íc 

quÐt nhá h¬n 12,5 kHz. T¹i mçi tÇn sè mµ cã ®¸p øng gi¶ thu ®­îc, ®iÒu chØnh møc ®Çu vµo 
cho ®Õn khi tû sè SINAD  gi¶m xuèng 14 dB. 

Tû sè triÖt ®¸p øng gi¶ ®­îc biÓu thÞ theo tû sè tÝnh b»ng dB, gi÷a tÝn hiÖu kh«ng mong 
muèn vµ tÝn hiÖu mong muèn t¹i ®Çu vµo m¸y thu, khi ®· thu ®­îc tû sè SINAD  gi¶m xuèng 
theo qui ®Þnh. 

9.6.3. Giíi h¹n 

T¹i bÊt kú tÇn sè nµo c¸ch tÇn sè danh ®Þnh cña m¸y thu lín 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 tiªu chuÈn ®¸nh gi¸ kh¶ n¨ng cña m¸y thu ®Ó thu mét tÝn 
hiÖu ®iÒu chÕ mong muèn mµ kh«ng v­ît qu¸ suy gi¶m cho tr­íc, do sù xuÊt hiÖn cña hai 
hoÆc nhiÒu tÝn hiÖu kh«ng mong muèn cã quan hÖ tÇn sè x¸c ®Þnh víi tÇn sè tÝn hiÖu 
mong muèn. 

9.7.2. Ph­¬ng ph¸p ®o 

§­a ba tÝn hiÖu A, B, C vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 6.2). TÝn hiÖu 
mong muèn A, cã tÇn sè b»ng víi tÇn sè danh ®Þnh cña m¸y thu vµ ®­îc ®iÒu chÕ ®o kiÓm 
b×nh th­êng (xem môc 6.4). TÝn hiÖu kh«ng mong muèn B, kh«ng ®­îc ®iÒu chÕ vµ 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. 
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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 (xem 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 ph¶i ®­îc ®iÒu chØnh l¹i ®Ó kh«i phôc tû sè SINAD = 14 dB. 

Tû sè ®¸p øng xuyªn ®iÒu chÕ ®­îc biÓu thÞ theo tû sè tÝnh b»ng dB, gi÷a hai tÝn hiÖu 
kh«ng mong muèn vµ tÝn hiÖu mong muèn t¹i ®Çu vµo cña m¸y thu, khi ®· thu ®­îc tû sè 
SINAD  gi¶m xuèng theo qui ®Þnh. 

9.7.3. Giíi h¹n 

Tû sè ®¸p øng xuyªn ®iÒu chÕ ph¶i lín h¬n 68 dB. 

9.8. NghÑt hoÆc suy gi¶m ®é nh¹y 

9.8.1. §Þnh nghÜa 

NghÑt lµ sù thay ®æi (th­êng lµ suy gi¶m) c«ng suÊt ®Çu ra ©m tÇn 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 g©y ra. 

9.8.2. Ph­¬ng ph¸p ®o 

§­a hai tÝn hiÖu vµo m¸y thu qua mét m¹ch phèi hîp (xem môc 6.2). 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 6.4). 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 ®· ®o (xem môc 9.3). 

NÕu cã thÓ, ®iÒu chØnh c«ng suÊt ®Çu ra ©m tÇn cña tÝn hiÖu mong muèn tíi 50% c«ng 
suÊt ®Çu ra ©m tÇn biÓu kiÕn, vµ trong tr­êng hîp ®iÒu chØnh c«ng suÊt theo b­íc th× tíi b­íc 
®Çu tiªn c«ng suÊt ®Çu ra ©m tÇn tèi thiÓu b»ng 50% c«ng suÊt ®Çu ra biÓu kiÕn. TÝn hiÖu 

kh«ng mong muèn kh«ng ®­îc ®iÒu chÕ ë c¸c tÇn sè ±1 MHz, ±2 MHz, ±5 MHz vµ ±10 MHz 
øng víi tÇn sè danh ®Þnh cña m¸y thu. Møc vµo cña tÝn hiÖu kh«ng mong muèn ë mäi tÇn sè 
trong giíi h¹n x¸c ®Þnh ®­îc ®iÒu chØnh sao cho tÝn hiÖu kh«ng mong muèn g©y ra: 

- Møc ra ©m tÇn cña tÝn hiÖu mong muèn gi¶m ®i 3 dB ; hoÆc 

- Tû sè SINAD t¹i ®Çu ra ©m tÇn m¸y thu gi¶m xuèng 14 dB, tïy theo ®iÒu kiÖn nµo x¶y 
ra tr­íc. Møc nµy ph¶i ®­îc ghi l¹i. 

9.8.3. Giíi h¹n 

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

h¬n 90 dB µV, ngo¹i trõ t¹i c¸c tÇn sè mµ t×m thÊy c¸c ®¸p øng gi¶ (xem môc 9.6). 

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. 
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9.9.2. Ph­¬ng ph¸p ®o 

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

§o c¸c ph¸t x¹ gi¶ dÉn nh­ møc c«ng suÊt cña bÊt kú tÝn hiÖu rêi r¹c nµo t¹i c¸c ®iÓm 
kÕt cuèi ®Çu vµo cña m¸y thu. Nèi c¸c ®iÓm kÕt cuèi ®Çu vµo m¸y thu tíi mét m¸y ph©n tÝch 
phæ hoÆc V«n-kÕ chän läc cã trë kh¸ng ®Çu vµo 50 Ω  vµ bËt nguån m¸y thu. 

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

Thùc hiÖn phÐp ®o trªn d¶i tÇn sè tõ 9 kHz  ®Õn 2 GHz. 

9.9.3. Giíi h¹n 

C«ng suÊt cña bÊt kú bøc x¹ gi¶ nµo kh«ng ®­îc v­ît qu¸ 2 nW t¹i bÊt kú tÇn sè trong 
d¶i tÇn tõ 9 kHz ®Õn 2 GHz. 

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 m¸y 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 B, ®Æt thiÕt bÞ trªn mét trô ®ì kh«ng dÉn 
®iÖn ë mét ®é cao x¸c ®Þnh, t¹i vÞ trÝ gÇn víi sö dông b×nh th­êng nhÊt do nhµ s¶n xuÊt qui ®Þnh. 

§Þnh h­íng ¨ng ten ®o kiÓm theo ph©n cùc ®øng, 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 thu ë chÕ ®é kh«ng ®iÒu chÕ vµ ®iÒu h­ëng 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 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) Møc tÝn hiÖu cùc ®¹i mµ m¸y thu ®o thu ®­îc ph¶i ®­îc ghi nhí; 

d) Thay m¸y thu b»ng mét ¨ng ten thay thÕ nh­ trong phô lôc B; 

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

f) Nèi ¨ng ten thay thÕ ®Õn mét bé t¹o tÝn hiÖu ®· ®­îc hiÖu chuÈn; 
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g) §Æt tÇn sè cña bé t¹o tÝn hiÖu ®· ®­îc hiÖu chuÈn 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 ¨ng ten ®o kiÓm trong d¶i ®é cao 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 cña bé suy hao ®Çu vµo cña m¸y thu ®o; 

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

l) Ph¶i thùc hiÖn l¹i phÐp ®o víi ¨ng ten ®o kiÓm vµ ¨ng ten thay thÕ theo ®Þnh h­íng 
ph©n cùc ngang. 

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

9.10.3. Giíi h¹n 

C«ng suÊt cña bÊt kú bøc x¹ gi¶ kh«ng ®­îc v­ît qu¸ 2 nW t¹i bÊt kú tÇn sè nµo trong 
d¶i tÇn tõ 30 MHz ®Õn 2 GHz. 

9.11. §¸p øng biªn ®é cña bé h¹n chÕ m¸y thu 

9.11.1. §Þnh nghÜa 

§¸p øng biªn ®é cña bé h¹n chÕ m¸y thu lµ mèi liªn hÖ gi÷a møc ®Çu vµo tÇn sè v« tuyÕn 
cña mét tÝn hiÖu ®­îc ®iÒu chÕ x¸c ®Þnh vµ møc ©m tÇn t¹i ®Çu ra cña m¸y thu. 

9.11.2. Ph­¬ng ph¸p ®o 

§­a mét tÝn hiÖu ®o kiÓm t¹i tÇn sè danh ®Þnh cña m¸y thu ®­îc ®iÒu chÕ ®o kiÓm b×nh 
th­êng (xem môc 6.4) cã møc b»ng 6 dB V+ µ  ®Õn ®Çu vµo m¸y thu, ®iÒu chØnh møc ®Çu ra 

©m tÇn ®Õn møc thÊp h¬n møc c«ng suÊt ®Çu ra biÓu kiÕn (xem môc 9.1) lµ 6 dB. T¨ng møc 
cña tÝn hiÖu ®Çu vµo ®Õn +100 dB µV vµ tiÕn hµnh ®o l¹i møc ®Çu ra ©m tÇn. 

9.11.3. Giíi h¹n 

Sù thay ®æi gi¸ trÞ cùc ®¹i vµ gi¸ trÞ cùc tiÓu cña møc ®Çu ra ©m tÇn kh«ng ®­îc v­ît 
qu¸ 3 dB. 

9.12. T¹p ©m cña m¸y thu 

9.12.1.  §Þnh nghÜa 

T¹p ©m cña m¸y thu lµ tû sè, tÝnh theo dB, gi÷a c«ng suÊt ©m tÇn cña t¹p ©m do c¸c ¶nh 
h­ëng gi¶ víi c«ng suÊt ©m tÇn ®­îc t¹o ra bëi mét tÝn hiÖu tÇn sè v« tuyÕn cã møc trung 
b×nh, ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng vµ ®­îc ®­a vµo ®Çu vµo m¸y thu. 
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9.12.2. Ph­¬ng ph¸p ®o 

§­a mét 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 vµ ®­îc ®iÒu chÕ ®o kiÓm b×nh th­êng nh­ trong môc 6.4 ®Õn ®Çu 
vµo m¸y thu. Nèi mét t¶i ©m tÇn víi ®iÓm kÕt cuèi ®Çu ra cña m¸y thu. §Æt c«ng suÊt ©m tÇn 
sao cho t¹o ra møc c«ng suÊt ®Çu ra ©m tÇn biÓu kiÕn theo môc 9.1. 

Ph¶i ®o tÝn hiÖu ®Çu ra b»ng v«n kÕ r.m.s víi ®é réng b¨ng - 6dB cña tèi thiÓu 20 kHz. 

Sau ®ã ph¶i t¾t ®iÒu chÕ vµ ®o l¹i møc c«ng suÊt ®Çu ra cña ©m tÇn. 

9.12.3. Giíi h¹n 

T¹p ©m cña m¸y thu kh«ng ®­îc v­ît qu¸ 40 dB−  so víi tÝn hiÖu ®· ®iÒu chÕ. 

9.13. Ho¹t ®éng chÆn ©m thanh 

9.13.1. §Þnh nghÜa 

Môc ®Ých cña chøc n¨ng chÆn ©m thanh lµ chÆn tiÕng 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. 

9.13.2. Ph­¬ng ph¸p ®o 

Thùc hiÖn c¸c thñ tôc sau ®©y: 

a) T¾t chøc n¨ng chÆn ©m thanh, ®­a mét tÝn hiÖu ®o kiÓm cã møc +30 dB µV, 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 6.4 tíi ®iÓm kÕt cuèi ®Çu vµo m¸y thu. Nèi mét t¶i ©m tÇn vµ mét m¹ch läc 
t¹p nhiÔu (xem môc 9.3.1) tíi ®iÓm kÕt cuèi ®Çu ra cña m¸y thu. §iÒu chØnh c«ng suÊt ©m tÇn 
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 chØ thÞ r.m.s. 

- Sau ®ã, triÖt tÝn hiÖu ®Çu vµo, bËt chøc n¨ng chÆn ©m thanh vµ ®o l¹i møc ®Çu ra ©m tÇn; 

T¾t chøc n¨ng nµy lÇn n÷a, ®­a mét tÝn hiÖu ®o kiÓm cã møc b»ng +6 dB µV (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. Sau ®ã gi¶m møc cña tÝn hiÖu ®Çu vµo vµ bËt 
chøc n¨ng chÆn ©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 chÆn ©m thanh cã thÓ ®iÒu chØnh liªn tôc) t¾t 

chøc n¨ng chÆn ©m thanh, ®­a mét tÝn hiÖu ®o kiÓm cã møc +6 dB µV (e.m.f) ®­îc ®iÒu chÕ 
®o kiÓm b×nh th­êng ®Õn ®Çu vµo m¸y thu vµ ®iÒu chØnh m¸y thu ®Ó t¹o ra 50% c«ng suÊt 
®Çu ra biÓu kiÕn. Sau ®ã gi¶m møc cña tÝn hiÖu ®Çu vµo vµ bËt chøc n¨ng chÆn ©m thanh. §Æt 
chøc n¨ng chÆn ©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. 

9.13.3. C¸c giíi h¹n 

Víi c¸c ®iÒu kiÖn nh­ trong a) cña môc 9.13.2, c«ng suÊt ®Çu ra cña ©m tÇn kh«ng ®­îc 
v­ît qu¸ 40 dB−  so víi c«ng suÊt ®Çu ra biÓu kiÕn. 
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Víi c¸c ®iÒu kiÖn nh­ trong b) cña môc 9.13.2, møc ®Çu vµo kh«ng ®­îc v­ît qu¸ 

+6 dB µV (e.m.f) vµ tû sè SINAD tèi thiÓu lµ 20 dB. 

Víi c¸c ®iÒu kiÖn nh­ trong c) cña môc 9.13.2, tÝn hiÖu ®Çu vµo kh«ng ®­îc v­ît qu¸ 

+6 dB µV (e.m.f) khi ®Æt chøc n¨ng chÆn ©m thanh ë vÞ trÝ cùc ®¹i. 

9.14. TrÔ chÆn ©m thanh 

9.14.1. §Þnh nghÜa 

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

9.14.2. Ph­¬ng ph¸p ®o 

NÕu cã bÊt kú nóm ®iÒu khiÓn chÆn ©m thanh nµo trªn mÆt ngoµi thiÕt bÞ th× nã ph¶i 
®­îc ®Æt ë vÞ trÝ lµm c©m cùc ®¹i. BËt chøc n¨ng chÆn ©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 ®Çu vµo m¸y 
thu t¹i møc ®ñ thÊp ®Ó kh«ng më chøc n¨ng chÆn ©m thanh. T¨ng møc tÝn hiÖu ®Çu vµo võa 
®ñ ®Ó më chøc n¨ng chÆn ©m thanh. Ghi l¹i møc tÝn hiÖu nµy. VÉn bËt chøc n¨ng chÆn ©m 
thanh, gi¶m tõ tõ møc tÝn hiÖu ®Çu vµo cho ®Õn khi chøc n¨ng chÆn t¾t h¼n ©m thanh ®Çu ra 
cña m¸y thu mét lÇn n÷a. 

9.14.3. Giíi h¹n 

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

10. Bé n¹p ®iÖn ¾c qui thø cÊp 

10.1. Yªu cÇu chung 

NÕu thiÕt bÞ ho¹t ®éng b»ng ¾c qui thø cÊp, th× bé n¹p ®iÖn cho nã ph¶i tr¶i qua c¸c 
phÐp kiÓm tra cïng víi thiÕt bÞ. 

- Bé n¹p ®iÖn cÇn: 

- Ph¶i cã chØ thÞ ®Ó biÕt r»ng ®ang n¹p ®iÖn; 

- Ph¶i cã chØ thÞ ®Ó biÕt r»ng ¾c qui ®· ®­îc n¹p ®Çy; 

- Thêi gian n¹p ®Çy mét ¾c qui kh«ng ®­îc qu¸ 14 giê; 

- Duy tr× tù ®éng c¸c ¾c qui ®· n¹p ®Çy trong ®iÒu kiÖn n¹p ®Çy chõng nµo c¸c ¾c qui 
vÉn nguyªn trong bé n¹p. 

10.2. PhÐp kiÓm tra m«i tr­êng 

10.2.1. Giíi thiÖu 

C¸c phÐp kiÓm tra trong môc nµy dïng ®Ó m« pháng m«i tr­êng ho¹t ®éng cña thiÕt bÞ 
®­a vµo ho¹t ®éng. 

C¸c phÐp thö d­íi ®©y ®­îc thùc hiÖn tr×nh tù theo c¸c b­íc sau. Sau khi kiÓm tra ë c¸c 
®iÒu kiÖn m«i tr­êng kh¸c nhau, bé n¹p ph¶i ®¸p øng ®­îc c¸c yªu cÇu trong môc 10.3. 
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10.2.2. Thö rung 

10.2.2.1. §Þnh nghÜa 

PhÐp ®o kiÓm nµy x¸c ®Þnh kh¶ n¨ng chÞu ®ùng ®é rung cña thiÕt bÞ mµ kh«ng bÞ lçi 
vÒ mÆt c¬ häc hoÆc suy gi¶m tÝnh n¨ng cña thiÕt bÞ. 

10.2.2.2. Ph­¬ng ph¸p thö 

EUT cïng víi bé gi¶m rung vµ gi¶m sèc m¹nh ®i kÌm thiÕt bÞ ®­îc g¾n chÆt vµo bµn 
rung b»ng bé gi¸ ®ì vµ ë t­ thÕ b×nh th­êng. EUT cã thÓ ®­îc treo ®µn håi ®Ó bï träng l­îng 
mµ bµn rung kh«ng chÞu ®ùng ®­îc. Ph¶i lµm gi¶m hoÆc v« hiÖu hãa c¸c ¶nh h­ëng bÊt lîi 
®Õn tÝnh n¨ng cña thiÕt bÞ do xuÊt hiÖn tr­êng ®iÖn tõ g©y ra bëi thiÕt bÞ rung. 

EUT ph¶i chÞu rung h×nh sin theo ph­¬ng th¼ng ®øng t¹i gi÷a nh÷ng tÇn sè: 

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

- Trªn 13,2 Hz vµ ®Õn 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 phÇn 
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 ch©n 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. 

LÆp l¹i phÐp thö víi 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. 

10.2.2.3. Yªu cÇu 

Trong khi thö rung, bÊt kú ¾c qui hoÆc thiÕt bÞ nµo dïng ®Ó ®Þnh vÞ ¾c qui ph¶i ë nguyªn 
vÞ trÝ vµ vÉn tiÕp tôc n¹p ®iÖn. Kh«ng ®­îc cã bÊt kú sù háng hãc nµo cña bé n¹p, ¾c qui hoÆc 
thiÕt bÞ ®Ó ®Þnh vÞ ¾c qui cã thÓ nh×n thÊy b»ng m¾t th­êng. 

10.2.3. Thö sèc m¹nh 

10.2.3.1. §Þnh nghÜa 

PhÐp ®o kiÓm nµy x¸c ®Þnh kh¶ n¨ng chÞu ®ùng sèc m¹nh c¬ häc cña thiÕt bÞ. 

10.2.3.2. Ph­¬ng ph¸p thö 

EUT cïng víi bé gi¶m rung vµ gi¶m sèc m¹nh ®i kÌm thiÕt bÞ ®­îc g¾n chÆt vµo bµn cã 
m¸y thö sèc m¹nh b»ng bé gi¸ ®ì vµ ë t­ thÕ b×nh th­êng. 
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Sèc m¹nh thö cho thiÕt bÞ ph¶i bao gåm xung nöa chu kú cña sãng h×nh sin tu©n theo 
IEC 60068-2-27 [7]. 

Gia tèc ®Ønh ph¶i lµ 30 g vµ thùc hiÖn trong thêi gian 18 ms. 

Ph¶i t¸c ®éng liªn tiÕp 3 sèc m¹nh trong mçi h­íng vu«ng gãc víi EUT. 

Sau khi thùc hiÖn phÐp thö, kiÓm tra kü thiÕt bÞ ®èi víi bÊt kú biÕn d¹ng c¬ häc vµ thùc 
hiÖn kiÓm tra c¸c ®Æc tÝnh. 

10.2.3.3. Yªu cÇu 

Trong khi thö sèc m¹nh, bÊt kú ¾c qui hoÆc thiÕt bÞ nµo dïng ®Ó ®Þnh vÞ ¾c qui ph¶i ë 
nguyªn vÞ trÝ vµ vÉn tiÕp tôc n¹p ®iÖn. Kh«ng ®­îc cã bÊt kú sù háng hãc nµo cña bé n¹p, ¾c 
qui hoÆc thiÕt bÞ ®Ó ®Þnh vÞ ¾c qui cã thÓ nh×n thÊy b»ng m¾t th­êng. 

10.2.4. C¸c phÐp thö nhiÖt ®é 

10.2.4.1. Yªu cÇu chung 

C¸c phÐp thö trªn bé n¹p ®­îc m« t¶ nh­ sau. Tèc ®é tèi ®a t¨ng hoÆc gi¶m nhiÖt ®é 
cña buång ®o cã EUT lµ 10C/phót. 

10.2.4.2. Chu tr×nh nung kh« 

§Æt bé n¹p ®iÖn trong buång ®o cã nhiÖt ®é b×nh th­êng. Sau ®ã n©ng nhiÖt ®é lªn vµ 

duy tr× t¹i +550C (±30C) trong kho¶ng thêi gian tèi thiÓu 10 giê. 

Sau kho¶ng thêi gian nµy cã thÓ bËt mäi thiÕt bÞ ®iÒu khiÓn nhiÖt kÌm theo bé n¹p. 

Sau ®ã 30 phót, bËt bé n¹p ®iÖn vµ duy tr× lµm viÖc liªn tôc trong kho¶ng thêi gian 2 giê. 

Khi kÕt thóc thö nhiÖt, vÉn ®Æt bé n¹p trong buång ®o, ®­a nhiÖt ®é cña buång ®o vÒ 
nhiÖt ®é b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 1 giê. 

Sau ®ã ®Ó bé n¹p ®iÖn t¹i nhiÖt ®é vµ ®é Èm b×nh th­êng trong kho¶ng thêi gian tèi 

thiÓu lµ 3 giê tr­íc khi thùc hiÖn c¸c phÐp ®o kiÓm tiÕp theo. 

10.2.4.3. Chu tr×nh nung Èm 

§Æt bé n¹p trong buång ®o cã nhiÖt ®é phßng b×nh th­êng, trong kho¶ng thêi gian 3 giê 

( ± 0,5 giê), lµm nãng tõ nhiÖt ®é phßng lªn ®Õn +400C (±30C) vµ ®é Èm t­¬ng ®èi t¨ng ®Õn 

93% (±2%) sao cho tr¸nh ®­îc sù ng­ng tô h¬i n­íc . 

Duy tr× ®iÒu kiÖn trªn trong kho¶ng thêi gian tèi thiÓu 10 giê. 

Sau kho¶ng thêi gian trªn, cã thÓ bËt mäi thiÕt bÞ ®iÒu khiÓn nhiÖt ®é kÌm theo thiÕt bÞ. 

Sau ®ã 30 phót, bËt bé n¹p vµ duy tr× ho¹t ®éng liªn tôc trong kho¶ng thêi gian 2 giê. 

Duy tr× nhiÖt ®é vµ ®é Èm t­¬ng ®èi cña buång ®o t¹i +400C (±30C) vµ 93% (±2%) 
trong suèt kho¶ng thêi gian 2 giê 30 phót. 
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Khi kÕt thóc thö nhiÖt, vÉn ®Æt bé n¹p trong buång ®o, ®­a nhiÖt ®é cña buång ®o vÒ 
nhiÖt ®é b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 1 giê. Sau ®ã ®Ó bé n¹p t¹i nhiÖt ®é 
phßng b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 3 giê, hoÆc cho ®Õn khi h¬i n­íc bay ®i 
hÕt, tr­íc khi thùc hiÖn c¸c phÐp ®o kiÓm tiÕp theo. 

10.2.4.4. Chu tr×nh nhiÖt thÊp 

§Æt bé n¹p trong buång ®o cã nhiÖt ®é phßng. Sau ®ã gi¶m nhiÖt ®é phßng vµ duy tr× t¹i 

-150C (±30C) trong kho¶ng thêi gian tèi thiÓu 10 giê. 

Sau kho¶ng thêi gian thö nhiÖt nµy cã thÓ bËt mäi thiÕt bÞ ®iÒu khiÓn nhiÖt kÌm theo 
bé n¹p. 

Khi kÕt thóc phÐp thö nhiÖt, vÉn ®Æt bé n¹p trong buång ®o, ®­a nhiÖt ®é cña buång ®o 
trë vÒ nhiÖt ®é b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 1 giê. Sau ®ã ®Ó thiÕt bÞ t¹i 
nhiÖt ®é vµ ®é Èm b×nh th­êng trong kho¶ng thêi gian tèi thiÓu lµ 3 giê, hoÆc cho ®Õn khi h¬i 
n­íc bay ®i hÕt, tïy theo tr­êng hîp nµo dµi h¬n, tr­íc khi thùc hiÖn c¸c phÐp ®o kiÓm 
tiÕp theo. 

10.2.5. Thö ¨n mßn 

10.2.5.1. Yªu cÇu chung 

PhÐp thö nµy cã thÓ bá qua nÕu nhµ s¶n xuÊt cã ®ñ c¸c chøng nhËn r»ng thiÕt bÞ ®¸p 
øng ®­îc c¸c yªu cÇu cña môc nµy. 

10.2.5.2. Ph­¬ng ph¸p thö 

§Æt bé n¹p trong buång ®o cã m¸y phun s­¬ng mï. Dung dÞch muèi dïng ®Ó phun cã 
c«ng thøc nh­ sau: 

- Natri Clorua: 26,50 g ±10%; 

- Magiª Clorua: 2,50 g ±10%; 

- Magiª Sunphat: 3,30 g ±10%; 

- Canxi Clorua: 1,10 g ±10%; 

- Kali Clorua: 0,73 g ±10%; 

- Natri Cacbonat: 0,20 g ±10%; 

- Natri Bromua: 0,28 g ±10%. 

 Thªm n­íc cÊt thµnh 1l dung dÞch. 

Cã thÓ sö dông dung dÞch muèi (NaCl) 5% ®Ó thay thÕ. 

Muèi ®­îc sö dông trong phÐp thö ph¶i bao gåm Natri Clorua cã chÊt l­îng cao, kh«, 
kh«ng qu¸ 0,1% I-èt Natri vµ kh«ng qu¸ 0,3% t¹p chÊt tæng céng. 

Dung dÞch muèi ®­îc c« l¹i sÏ lµ 5% (±1%) cña träng l­îng. 
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Ph¶i chuÈn bÞ dung dÞch hoµ tan 5 phÇn ±1 träng l­îng cña muèi trong 95 phÇn träng 
l­îng cña n­íc ch­ng cÊt hoÆc n­íc v« kho¸ng. 

Gi¸ trÞ pH cña dung dÞch muèi tõ 6,5 ÷ 7,2 ë nhiÖt ®é 200C (±20C). Ph¶i duy tr× gi¸ trÞ 
pH trong c¸c møc vµ ®iÒu kiÖn nªu trªn; víi môc ®Ých nµy, cã thÓ ®iÒu chØnh gi¸ trÞ pH b»ng 
a-xit Clohydric lo·ng hoÆc Natri-hydroxide, víi ®iÒu kiÖn khi c« ®äng muèi NaCl vÉn n»m 
trong ph¹m vi giíi h¹n qui ®Þnh. Ph¶i ®o gi¸ trÞ pH mçi khi chuÈn bÞ dung dÞch míi. 

Dông cô phun ph¶i ®¶m b¶o c¸c s¶n phÈm bÞ ¨n mßn kh«ng thÓ pha lÉn víi dung dÞch 
muèi trong nguån phun. 

Bé n¹p ®iÖn ph¶i ®­îc phun ®ång thêi trªn tÊt c¶ bÒ mÆt bªn ngoµi cña nã víi dung dÞch 
muèi trong kho¶ng thêi gian 1 giê. 

Phun dung dÞch muèi liªn tôc trong kho¶ng 1 giê lªn toµn bé bÒ mÆt thiÕt bÞ. Thùc hiÖn 

phun 4 lÇn vµ l­u gi÷ trong 7 ngµy ë nhiÖt ®é +400C (±20C) sau mçi lÇn phun. §é Èm t­¬ng 
®èi trong thêi gian l­u gi÷ duy tr× ë gi÷a 90% vµ 95%. 

T¹i thêi ®iÓm cuèi cña toµn bé chu kú ph¶i kiÓm tra thiÕt bÞ b»ng m¾t. 

10.2.5.3. Yªu cÇu 

Ph¶i kh«ng cã ¨n mßn hoÆc h­ háng trong c¸c bé phËn kim lo¹i, bÒ mÆt, vËt liÖu hoÆc 
c¸c phÇn bé phËn nh×n thÊy b»ng m¾t th­êng. 

10.3. Thêi gian n¹p 

§Æt mét ¾c qui cÇn n¹p vµo trong bé n¹p, ghi l¹i thêi gian tõ khi b¾t ®Çu n¹p cho ®Õn 
khi ¾c qui ®­îc n¹p ®Çy. Thêi gian nµy kh«ng ®­îc nhiÒu h¬n 14 giê. Bá ¾c qui ra khái bé 
n¹p vµ thùc phÐp kiÓm tra chi tiÕt nh­ trong môc 4.7. 
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phô lôc A 
(Quy ®Þnh) 

M¸y thu ®o ®èi víi phÐp ®o 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 gåm cã mét bé trén, mét bé läc IF, mét bé dao ®éng, mét bé 
khuÕch ®¹i, mét bé suy hao biÕn ®æi vµ ®ång hå chØ thÞ gi¸ trÞ r.m.s. Cã thÓ sö dông mét v«n 
kÕ r.m.s hiÖu chuÈn theo dB  thay cho bé suy hao biÕn ®æi vµ ®ång hå chØ thÞ gi¸ trÞ r.m.s. 
C¸c ®Æc tÝnh kü thuËt cña m¸y thu ®o c«ng suÊt ®­îc cho trong môc A.1.1 d­íi ®©y. 

A.1.1. Bé läc IF 

Bé läc IF ph¶i n»m trong c¸c giíi h¹n cña ®Æc tÝnh chän läc trong h×nh A1 sau ®©y: 

 

H×nh A.1: Giíi h¹n ®Æc tÝnh chän läc 

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

B¶ng A.1: §Æc tÝnh chän läc 

Kho¶ng c¸ch tÇn sè cña ®Æc tuyÕn 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 
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 C¸c ®iÓm suy hao kh«ng ®­îc v­ît qu¸ c¸c dung sai cho trong b¶ng A.2 vµ A.3. 

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 ®iÓm suy hao 90 dB ph¶i b»ng hoÆc lín h¬n 
90 dB. 

A.1.2. §ång hå chØ thÞ suy hao 

§ång hå chØ thÞ suy hao ph¶i cã d¶i chØ thÞ tèi thiÓu lµ 80 dB vµ ®é ®äc chÝnh x¸c lµ 
1 dB. Trong t­¬ng lai, qui ®Þnh ®é suy hao ph¶i b»ng hoÆc lín h¬n 90 dB. 

A.1.3. §ång hå chØ thÞ gi¸ trÞ r.m.s 

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

A.1.4. Bé dao ®éng vµ bé khuÕch ®¹i 

Bé dao ®éng vµ bé khuÕch ®¹i ph¶i ®­îc thiÕt kÕ theo c¸ch ®Ó phÐp ®o c«ng suÊt kªnh 
l©n cËn cña mét m¸y ph¸t kh«ng ®iÒu chÕ cã t¹p ©m thÊp, víi nhiÔu b¶n th©n cña m¸y ph¸t ®ã 

cã ¶nh h­ëng kh«ng ®¸ng kÓ ®èi víi kÕt qu¶ ®o, cho gi¸ trÞ ®o ®­îc ≤ -90 dB. 
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Phô lôc B 

(Quy ®Þnh) 

C¸c phÐp ®o bøc x¹ 

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

B.1.1. VÞ trÝ ®o ngoµi trêi 

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

®iÓm trªn vÞ trÝ ®o kiÓm, ph¶i cung cÊp mÆt ph¼ng nÒn cã ®­êng kÝnh tèi thiÓu lµ 5 m. ë gi÷a 

mÆt ph¼ng nÒn nµy cã mét cét ®ì kh«ng dÉn, cã thÓ xoay trßn 3600 theo ph­¬ng n»m ngang, 

cét ®ì nµy ®­îc dïng ®Ó ®ì mÉu ®o kiÓm ®Æt t¹i ®é cao 1,5 m so víi mÆt ph¼ng ®Êt. VÞ trÝ ®o 

kiÓm ph¶i ®ñ lín ®Ó cho phÐp dùng mét ¨ng ten ph¸t hoÆc ¨ng ten ®o t¹i mét kho¶ng c¸ch lµ 

λ/2 hoÆc 3 m tïy theo gi¸ trÞ nµo lín h¬n. Kho¶ng c¸ch thùc ®­îc sö dông ph¶i ghi l¹i cïng 

víi kÕt qu¶ ®o ®­îc thùc hiÖn t¹i vÞ trÝ ®ã. 

Ph¶i thùc hiÖn ®Çy ®ñ c¸c biÖn ph¸p ®Ò phßng ®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. 

 

H×nh B.1: VÞ trÝ ®o ngoµi trêi 

B.1.2. ¡ng ten ®o kiÓm 

¨ng ten ®o kiÓm ®­îc sö dông ®Ó ph¸t hiÖn 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 4m. 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 mét 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 ra. §èi víi phÐp ®o ®é nh¹y bøc x¹ cña m¸y thu th× nèi ¨ng ten ®o kiÓm 
víi bé t¹o tÝn hiÖu. 

B.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 l­ìng cùc 

λ/2, céng h­ëng ë tÇn sè ho¹t ®éng, hoÆc lµ mét l­ìng cùc thu ng¾n nh­ng ®­îc hiÖu chØnh 

®Õn l­ìng cùc λ/2. Khi phÐp ®o ®­îc thùc hiÖn ë d¶i tÇn trªn 4 GHz  ph¶i sö dông mét bé 
bøc x¹ loa. §èi víi c¸c ph¸p ®o ®­îc thùc hiÖn ë d¶i tÇn tõ 1 GHz  ®Õn 4 GHz cã thÓ sö dông 

bøc 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 thÓ tÝch cña mÉu thö khi ¨ng ten cña nã ®­îc g¾n 
bªn trong vá m¸y, hay lµ ®iÓm mµ ¨ng ten ngoµi ®­îc nèi víi vá m¸y. 

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 bøc x¹ gi¶ vµ c«ng suÊt bøc 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 
bøc x¹ ®¼ng h­íng. 

B.1.4. VÞ trÝ ®o trong nhµ bæ sung tïy 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 thö nghiÖm cã diÖn tÝch tèi thiÓu 6m × 7m 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 kh¸c t­êng, trÇn vµ nÒn nhµ. 

Kh¶ n¨ng ph¶n x¹ tõ t­êng phÝa sau thiÕt bÞ ®­îc ®o ph¶i gi¶m xuèng b»ng c¸ch ®Æt 
mét tÊm ch¾n b»ng vËt liÖu 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 bøc t­êng 

®èi diÖn vµ tõ trÇn, nÒn nhµ. T­¬ng tù, ®èi víi c¸c phÐp ®o ph©n cùc ®øng, bé ph¶n x¹ gãc 



TCN 68 - 250: 2006 

49 

®­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 bé ph¶n x¹ gãc hoÆc tÊm ch¾n hÊp thô. V× c¸c lý do thùc nghiÖm, 

¨ng ten λ/2 trong h×nh B.2 cã thÓ ®­îc thay b»ng mét ¨ng ten cã ®é dµi kh«ng ®æi, quy ®Þnh 

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 m 
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 ®¹t ®­îc møc thay ®æi d­íi 2 dB . 

 

H×nh B.2: Bè trÝ vÞ trÝ ®o trong nhµ (®èi víi ph©n cùc ngang) 

B.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 B.1. Khi sö dông mét 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. 

B.2.1. Kho¶ng c¸ch ®o 

Thùc nghiÖm ®o cho thÊy kho¶ng c¸ch ®o kh«ng ph¶i lµ ®iÒu kiÖn b¾t buéc 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 (λ lµ 
b­íc sãng cña tÝn hiÖu ®­îc ®o) vµ chó ý c¸c l­u ý trong phô lôc nµy. C¸c phßng thö nghiÖm 
th­êng lÊy kho¶ng c¸ch ®o lµ 3 m, 5 m, 10 m vµ 30 m. 

B.2.2. ¡ng ten ®o kiÓm 

Cã thÓ sö dông c¸c lo¹i ¨ng ten ®o kiÓm kh¸c nhau v× viÖc thay ®æi c¸c phÐp ®o ®­îc 
thùc hiÖn ®Ó gi¶m hiÖu øng lçi trong kÕt qu¶ ®o. 
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ViÖc thay ®æi ®é cao cña ¨ng ten ®o kiÓm trong kho¶ng tõ 1 m  ®Õn 4 m  lµ ®iÒu kiÖn 
thiÕt yÕu t×m ra ®iÓm cùc ®¹i cña bøc x¹. 

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

B.2.3. ¡ng ten thay thÕ 

Khi sö dông c¸c kiÓu ¨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, t¹i nh÷ng 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. 

B.2.4. ¡ng ten gi¶ 

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

Trong tr­êng hîp cã thÓ, cÇn nèi trùc tiÕp ¨ng ten gi¶ víi mÉu thö ®o kiÓm. Trong c¸c 
tr­êng hîp cÇn thiÕt sö dông c¸p nèi th× cÇn l­u ý gi¶m bøc x¹ tõ c¸p nµy, vÝ dô nh­ sö dông 
lâi ferit hoÆc c¸p hai mµng bäc. 

B.2.5. C¸p phô trî 

VÞ trÝ c¸c c¸p nèi phô trî (vÝ dô c¸p nguån, c¸p microphone) khi kh«ng ®­îc t¸ch ra 
thÝch ®¸ng cã thÓ ¶nh h­ëng tíi kÕt qu¶ ®o. §Ó nhËn ®­îc c¸c kÕt qu¶ cã thÓ t¸i sö dông, 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). 

B.2.6. Bè trÝ ®o ©m thanh 

Khi thùc hiÖn c¸c phÐp ®o ®é nh¹y kh¶ dông cùc ®¹i (bøc x¹) cña m¸y thu, ®Çu ra ©m 
thanh ph¶i ®­îc gi¸m s¸t b»ng ghÐp ©m tÝn hiÖu ©m thanh tõ loa ngoµi/ bé chuyÓn ®æi ©m 
thanh m¸y thu ®Õn microphone kiÓm tra. Trong vÞ trÝ ®o bøc x¹ ph¶i ®Æt c¸c vËt liÖu dÉn d­íi 
bÒ mÆt ®Êt vµ tÝn hiÖu ©m thanh ®­îc truyÒn tõ m¸y thu ®Õn microphone kiÓm tra trong èng 
dÉn thanh kh«ng dÉn ®iÖn. 

èng dÉn thanh ph¶i cã ®é dµi thÝch hîp. èng dÉn thanh cã ®­êng kÝnh bªn trong lµ 
6 mm vµ ®é dµy èng lµ 1,5 mm. Ph¶i g¾n chÆt phÇn phÔu chÊt dÎo cã ®­êng kÝnh t­¬ng øng 
víi loa ngoµi/bé chuyÓn ®æi ©m m¸y thu vµo bÒ mÆt m¸y thu víi t©m ë phÝa tr­íc cña loa 
ngoµi/bé chuyÓn ®æi ©m m¸y thu. PhÇn phÔu chÊt dÎo ph¶i rÊt mÒm t¹i ®iÓm g¾n vµo m¸y thu 
®Ó tr¸nh sù céng h­ëng c¬ häc. Ph¶i nèi ®Çu hÑp cña phÔu chÊt dÎo víi mét ®Çu cña èng dÉn 
thanh vµ microphone kiÓm tra víi ®Çu kia. 

B.3. VÞ trÝ ®o kiÓm kh¸c trong nhµ tïy chän sö dông mét 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 ch¾n triÖt ph¶n x¹ 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. 
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¨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 B.1. §èi víi d¶i tÇn 30 MHz 
®Õn 100 MHz cÇn cã sè hiÖu chØnh bæ sung. 

Mét vÝ dô vÒ vÞ trÝ ®o nµy cã thÓ lµ mét buång ch¾n ®iÖn triÖt ph¶n x¹ kÝch th­íc dµi 10 m, 
réng 5 m, cao 5 m.  

C¸c bøc t­êng vµ trÇn nhµ cÇn ®­îc phñ mét líp hÊp thô tÇn sè v« tuyÕn dµy 1 m.  

NÒn vÞ trÝ ®o cÇn ®­îc phñ mét líp kim lo¹i hÊp thô dµy 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 , 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¶ trong c¸c môc d­íi ®©y. 

B.3.1 VÝ dô vÒ cÊu tróc cña mét buång ch¾n triÖt ph¶n x¹ 

PhÐp ®o tr­êng trong kh«ng gian tù do cã thÓ ®­îc m« pháng trong mét buång ®o ®­îc 
ch¾n, ë ®ã c¸c bøc t­êng ®­îc phñ líp hÊp thô tÇn sè v« tuyÕn. 

H×nh B.3 cho thÊy c¸c yªu cÇu vÒ suy hao ch¾n vµ suy hao ph¶n x¹ cña t­êng trong mét 
phßng nh­ vËy.  

V× kÝch th­íc vµ ®Æc tÝnh cña c¸c vËt liÖu hÊp thô th«ng th­êng lµ ®iÒu kiÖn b¾t buéc ë 
tÇn sè d­íi 100 MHz (®é cao cña líp hÊp thô < 1 m, ®é suy gi¶m ph¶n x¹ < 20 dB), mét phßng 
nh­ vËy thÝch hîp h¬n ®èi víi phÐp ®o ë d¶i tÇn trªn 100 MHz. 

H×nh B.4 cho thÊy cÊu tróc mét buång ®o ch¾n triÖt 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 tÇn sè v« tuyÕn h×nh chãp cao kho¶ng 
1 m . NÒn ®­îc phñ b»ng líp hÊp thô t¹o ra mét sµn nhá kh«ng dÉn.  

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 2λ. 

Líp hÊp thô sµn lo¹i bá 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. 

§èi víi c¸c phÐp ®o ®Æc biÖt, cÇn thiÕt ®­a vµo l¹i c¸c ph¶n x¹ cña sµn. ViÖc lÊy ®i c¸c 
hÊp thô sµn cã nghÜa lµ th¸o bá ®i kho¶ng 24 m3 vËt liÖu hÊp thô. V× vËy thay vµo ®ã c¸c hÊp 
thô sµn ®­îc che ch¾n b»ng c¸c tÊm kim lo¹i cña c¸c l­íi kim lo¹i. 

B.3.2. ¶nh h­ëng cña ph¶n x¹ ký sinh trong buång triÖt ph¶n x¹ 

§èi víi 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, trong ®ã E0 lµ c­êng ®é tr­êng chuÈn t¹i kho¶ng c¸ch chuÈn R0. 
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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 kh«ng quan träng. 

§é lÖch tõ ®­êng cong lý t­ëng cã thÓ dÔ dµng nhËn thÊy nÕu logarit hãa 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 nµy thÓ hiÖn 
nhiÔu g©y ra do ph¶n x¹ dÔ dµng vµ râ rµng h¬n phÐp ®o trùc tiÕp suy hao ph¶n x¹. 

Víi mét buång triÖt ph¶n x¹ cã kÝch th­íc ®­îc cho trong môc B.3 ë tÇn sè thÊp d­íi 
100 MHz sÏ kh«ng cã c¸c ®iÒu kiÖn tr­êng xa vµ do ®ã 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 ®å thÞ. 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. 

B.3.3. HiÖu chØnh mét buång ch¾n kh«ng ph¶n x¹ 

HiÖu chØnh buång ch¾n ph¶i ®­îc thùc hiÖn trong d¶i tÇn 30 MHz ®Õn 12,75 GHz. 

 
H×nh B.3: Yªu cÇu kü thuËt cho viÖc che ch¾n vµ ph¶n x¹ 

B.4. VÞ trÝ chuÈn 

Ngo¹i trõ s¬ ®å ®o víi d©y trÇn, vÞ trÝ chuÈn trong c¸c vÞ trÝ ®o kiÓm, ®èi víi thiÕt bÞ 
kh«ng dïng ®Ó ®eo bªn ng­êi, kÓ c¶ thiÕt bÞ cÇm tay, lµ vÞ trÝ ®­îc ®Æt trªn mÆt bµn kh«ng 
dÉn ®iÖn, cao 1,5 m, cã kh¶ n¨ng xoay xung quanh trôc th¼ng ®øng. VÞ trÝ chuÈn cña thiÕt bÞ 
nh­ sau: 

a) §èi víi thiÕt bÞ cã ¨ng ten liÒn th× nã ph¶i ®­îc ®Æt t¹i vÞ trÝ gÇn nhÊt víi sö dông 
b×nh th­êng nh­ nhµ s¶n xuÊt quy ®Þnh; 

b) §èi víi thiÕt bÞ cã ¨ng ten ngoµi cøng, ¨ng ten sÏ ®Æt theo ph­¬ng th¼ng ®øng; 

c) §èi víi thiÕt bÞ cã ¨ng ten ngoµi kh«ng cøng, thiÕt bÞ ®Æt trªn gi¸ kh«ng dÉn ®iÖn vµ 
¨ng ten sÏ ®­îc kÐo ra theo ph­¬ng th¼ng ®øng. 
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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

Kho¶ng c çh ®o kiÓm

Bµn quay kh«ng dÉn ®iÖn

MÆt ph¼ng ®Êt

5 m

VËt hÊp thô

 

H×nh B.4: VÝ dô vÒ cÊu tróc buång ®o cã che ch¾n kh«ng ph¶n x¹ 

§èi víi thiÕt bÞ ®­îc dïng ®Ó ®eo bªn ng­êi th× thiÕt bÞ sÏ ®­îc ®o kiÓm b»ng c¸ch sö 
dông ng­êi gi¶ trî gióp. 

Ng­êi gi¶ gåm cã mét èng acrylic cã thÓ xoay, ®æ ®Çy n­íc muèi vµ ®Æt trªn mÆt ®Êt. 

èng sÏ cã kÝch th­íc nh­ sau: 

- Cao: 1,7 m; 

- §­êng kÝnh trong:  305 mm; 

-  BÒ dµy thµnh èng:    4,8 mm. 

èng sÏ ®­îc ®æ ®Çy n­íc muèi (NaCl) pha theo tû lÖ 1,49 g muèi trªn mét lÝt n­íc cÊt 

(Σ = 77, σ = 26 S/m). 

ThiÕt bÞ sÏ ®­îc g¾n cè ®Þnh vµo bÒ mÆt ng­êi gi¶ t¹i vÞ trÝ cao thÝch hîp. 

Chó ý: §Ó lµm gi¶m khèi l­îng cña ng­êi gi¶, cã thÓ sö dông mét èng thay thÕ cã 
®­êng kÝnh bªn trong cùc ®¹i lµ 220 mm. 
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FOREWORD 

The technical standard TCN 68 - 250: 2006 “Two-way VHF radiotelephone 
apparatus for fixed installation in survival craft – Technical Requirements” is based on 
the ETSI EN 301 466 V1.1.1 (2000-10) of the European Telecommunications Standards 
Institute (ETSI). 

The technical standard TCN 68 - 250: 2006 is drafted by Research Institute of Posts and 
Telecommunications (RIPT) at the proposal of Department of Science & Technology and 
issued following the Decision No. 30/2006/QD-BBCVT dated 5/9/2006 of the Minister of 
Posts and Telematics. 

The technical standard TCN 68 - 250: 2006 is issued in a bilingual document 
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese 
version is applied. 

DEPARTMENT OF SCIENCE-TECHNOLOGY 
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TWO-WAY VHF RADIOTELEPHONE APPARATUS 
FOR FIXED INSTALLATION IN SURVIVAL CRAFT 

TECHNICAL REQUIREMENTS 
(Issued together with the Decision No. 30/2006/QD-BBCVT dated 05/9/2006 

of the Minister of Posts and Telematics) 

1. Scope 

This technical standard states the minimum technical characteristics required for two-
way VHF radiotelephone equipment, operating in the bands between 156 MHz and 174 MHz 
allocated to the Maritime Mobile Services and suitable for fixed installations in survival craft in 
accordance with the provisions of the Global Maritime Distress and Safety System (GMDSS).  

This technical standard is used as the basis for type approval of two-way VHF 
radiotelephone equipment for the maritime mobile service operating in VHF bands. 

The relevant requirements detailed in the Radio Regulations [1], International 
Convention for the Safely Of Life At Sea SOLAS 1974 [6] and the International Maritime 
Organization Resolutions A.694 [3] and A.809 [2] as well as all relevant requirements of EN 
60945 [9] are incorporated in this technical standard. 

2. Normative references 

ETSI EN 301 466 V1.1.1 (2000-10): Electromagnetic compatibility and Radio spectrum 
Matters (ERM); Technical characteristics and methods of measurement for two-way VHF 
radiotelephone apparatus for fixed installation in survival craft). 

3. Definitions, symbols and abbreviations 

3.1. Definitions 

Modulation index: ratio of the frequency deviation to the modulation frequency. 

Rated output power: output power as defined by the manufacturer. 

3.2. Symbols 

dBA Acoustic level in dB relative to 2 × 10-5 Pascal 

g Acceleration of gravity (~ 9,81 m/s2) 

G3E Phase modulation for voice 

Q Ratio of an observed acceleration at the equipment to the acceleration 
at the base of the vibration table. 

3.3. Abbreviations  

ad amplitude difference 

DSC  Digital Selective Calling 
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e.m.f  electro-motive force 

ERP  Effective Radiated Power 

EUT Equipment under test 

fd  frequency difference 

GMDSS Global Maritime Distress and Safety System 

IF  Intermediate Frequency 

RF  Radio Frequency 

r.m.s  root mean square 

SINAD  (Signal + Noise + Distortion)/(Noise + Distortion) ratio  

SOLAS  International Convention for the Safety Of Life At Sea 

4. General requirements 

4.1. Construction 

The equipment shall be capable of being used for on-scene communications between 

survival craft, between survival craft and ship and between survival craft and rescue unit.  

The equipment shall comprise at least: 

- A transmitter and receiver; 

- An antenna which may be fixed to the equipment or mounted separately; and 

- A microphone with press-to-talk switch and a loudspeaker. 

The equipment shall be fitted with an external 50 Ω antenna connector. 

The equipment may be operated from an external or integrated power source. An 

integrated power source may consist of primary or secondary batteries. 

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 in 

survival craft at sea. 

All controls shall be of sufficient size to enable the usual control functions to be easily 

performed by a user wearing gloves for immersion suits, in accordance with SOLAS 1974 [6] 

Chapter III, Regulation 33. The number of controls should be the minimum necessary for 

simple and satisfactory operation. 

Any parts of the equipment required to be checked during inspection or maintenance 

operations as laid down by the manufacturer, shall be readily accessible. Components shall 

be readily identifiable. 
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For the purpose of conformance testing in accordance with the present document, 
adequate technical and operational documentation shall be supplied with the equipment. 

4.2. Frequencies and power 

The equipment shall operate only on single-frequency channels for voice 
communications with manual control (simplex). 

The equipment shall provide for transmission and reception of signals on channel 16 
and at least one other single frequency channel from those specified in Appendix 18 of the 
Radio Regulations [1], (with the exception of the DSC calling channel 70). 

Independent selection of transmitting and receiving frequencies shall not be possible. 

After switch on the equipment shall be operational within 5 seconds. 

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

4.3. Controls 

The equipment shall have a channel selector and shall indicate the designator of the 
channel at which the equipment is set, as given in Appendix S-18 of the Radio Regulations [1]. 

It shall be possible to determine that channel 16 has been selected in all ambient light 
conditions. 

The equipment shall have the following additional controls: 

- On/off switch for the equipment with a visual indication that the equipment is 
switched on; 

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

- If the transmitter ERP is greater than 1 Watt; a switch for reducing the power to a 
level not exceeding 1 Watt ERP;  

- An audio-frequency volume control; 

- A squelch control; 

- A carrier power detector giving a visual indication that the carrier is being produced. 

The user shall not have access to any control which may impair the technical 
characteristics of the equipment if wrongly set. 

4.4. Switching time 

The channel switching arrangements 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 seconds. 

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

4.5. Safety precautions 

Means shall be incorporated to prevent damage to the equipment due to reversal of 
polarity of the battery power supply. 
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The equipment shall be designed to be free of sharp projections which could damage 
survival craft. 

The equipment shall not be damaged by the effects of an open circuit or a short circuit 
of the antenna. 

4.6. 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. 

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

4.7. Battery 

Equipment with integral primary power supply shall be capable of operating with 
primary or secondary batteries. 

Primary batteries shall have a shelg life of at least two years. 

The capacity of integral primary battery shall be sufficient to operate the equipment 
continuously for at least 8 hours at any temperature condition (see subclauses 5.3.1 and 5.4.1) 
with a 1 : 9 transmit to receive duty cycle at the highest rated transmit power. 

This duty cycle is defined as: 

- 6 seconds transmit at full RF output power without modulation, 6 seconds reception 

with an RF input signal at the nominal frequency of the receiver at a level of +60 dBµV using 
normal test modulation (subclause 6.4); and 

- The audio volume control of the receiver set at maximum followed by 48 seconds 
reception without input signal and the squelch operational (muted). Provisions shall be made 
for replacing the battery easily without the use of special tools and without degrading the 
performance of the equipment (particularly water tightness after re-assembly). 

If the equipment is fitted with secondary batteries, see clause 10. 

4.8. Labelling 

All controls and indicators shall be clearly labelled. 

The equipment shall be clearly labelled with brief instructions for operation. 

The equipment shall be clearly marked on the exterior with identification of the 
manufacturer, type designation, serial number, and the compass safe distance. 

The compass safe distance measured in accordance with ISO Recommendation 694 
[10], shall be stated on the equipment or in the user document supplied with the equipment. 

The type and designation of the battery used, and the expiry date of any primary battery 
shall be clearly labelled. 

Details of the power supply from which the equipment is intended to operate shall be 
clearly indicated on the equipment. 
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5. Test conditions, power sources and ambient temperatures 

5.1. Normal and extreme test conditions 

Conformance testing shall be made under normal test conditions and also, where stated, 
under extreme test conditions. 

5.2. Test power source 

During conformance testing, the equipment shall be supplied from a test power source 
capable of producing normal and extreme test voltages as specified in subclauses 5.3.2 and 
5.4.2. The tests power source shall only be used in measurements where its effect on the test 
results shall 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. 

For equipment with integrated batteries, the test power source shall only be used in 
measurements where the use of the test power source is mutually agreed between 
manufacturer and test house. In the event of any discrepancy, results obtained using the 
batteries shall take precedence over results obtained using the test power source. 

5.3. Normal test conditions 

5.3.1. Normal temperature and humidity 

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

- Temperature: +150C to +350C; 

- Relative humidity: 20% to 75%. 

5.3.2. Normal power source 

5.3.2.1. External battery power source 

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

5.3.2.2. Integrated battery power source 

The normal test voltage shall be the nominal voltage of the battery as declared by the 
manufacturer. 

5.4. Extreme test conditions 

5.4.1. Extreme temperatures 

5.4.1.1. Upper extreme temperature 

For tests at the upper extreme temperature, measurements shall be made at a 
temperature of +550C. 

5.4.1.2. Lower extreme temperature 

For tests at the lower extreme temperature, measurements shall be made at a 
temperature of -200C. 
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5.4.2. Extreme test power supply values 

5.4.2.1. Upper extreme test voltage 

5.4.2.1.1. External battery power source 

The upper extreme test voltage shall be 1.3 times the nominal voltage of the battery 
(12 V, 24 V, etc.). 

5.4.2.1.2. Internal battery power source 

The upper extreme test voltage shall be determined in each case and shall be the voltage 
corresponding to the voltage that the battery gives at the upper extreme temperature at the 
beginning of the battery test cycle (see subclause 4.7) with a load equal to that of the 
equipment in the muted receive condition for receiver measurements and the transmit 
condition for transmitter measurements. 

5.4.2.2. Lower extreme test voltage 

5.4.2.2.1. External battery power source 

The lower extreme test voltage shall be 0.9 times the nominal voltage of the battery 
(12 V, 24 V, etc.). 

5.4.2.2.2. Internal battery power source 

The equipment shall be fitted with an unused primary battery and shall be placed in a 
climatic chamber and cooled to -200C allowing a stabilization period of two hours. The 
equipment shall be activated as described in subclause 4.7 for a period of eight hours. After 
this period the battery voltage shall be measured during equipment transmission. 

If the equipment is capable of operating with secondary batteries, it shall be fitted with 
a fully charged secondary battery and placed in a climatic chamber and cooled to -200C 
allowing a stabilization period of two hours. After this period the battery voltage shall be 
measured during equipment transmission. 

The lower voltage measured shall be taken as the extreme lower test voltage. 

5.5. Procedure for tests at extreme temperatures 

The equipment shall be switched off during the temperature-stabilising periods. 

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 during which the transmitter shall be keyed with a duty cycle of 
5 minutes transmission in the high power transmit condition, and 5 minutes reception. The 
equipment shall meet the requirements of the present document after this period. 

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. 
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6. General conditions of measurement 

6.1. Test connections 

For the purposes of conformance testing, the manufacturer and the test house shall 
agree on suitable connections to test points within the equipment, which allow easy access to: 

- The transmitter audio input; 

- The receiver audio output; 

- The push-to-talk switch. 

6.2. Arrangements for test signals applied to the receiver input 

Test signal generators 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. 

The levels of the test signals shall be expressed in terms of the e.m.f at the terminals to 
be connected to the receiver. 

The effects of any intermodulation product and noise product in the test signal 
generators should be negligible. 

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

6.3. Receiver mute or squelch facility 

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

6.4. Normal test modulation 

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

deviation shall be ±3 kHz. 

6.5. Artificial antenna 

When tests are conducted with an artificial antenna, this shall be a 50 Ω non-reactive, 
non-radiating load. 

6.6. Test channels 

Conformance testing shall be made on channel 16 unless otherwise stated.  

6.7. Measurement uncertainty and interpretation of the measuring results 

6.7.1. Measurement uncertainty  

Absolute measurement uncertainties: maximum values 

RF frequency: ± 1 × 10-7 

RF power: ± 0.75 dB 

Maximum frequency deviation:  
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- 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 

Audio output power: ± 0.5 dB 

Amplitude characteristics of receiver limiter: ± 1.5 dB 

Sensitivity at 20 dB SINAD: ± 3 dB 

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 

For the test methods according to this standard the uncertainty figures are valid to a 
confidence level of 95% calculated according to the methods described in ETR 028 [4]. 

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 this standard; 

- 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 maximum values given above. 

7. Environmental tests 

7.1. Introduction 

The tests in this clause are performed in order to simulate the environment in which the 
equipment is intended to operate. 

7.2. Procedure 

Environmental tests shall be carried out before tests of the same equipment in respect to 
the other requirements of this standard are performed. The following tests shall be carried out 
in the order they appear in this clause. 

Unless otherwise stated, the equipment shall be connected to an electrical power source 
only during the periods for which it is specified that electrical tests shall be carried out. These 
shall be done with normal test voltage. 
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7.3. Performance check 

The performance check shall be a check of transmitter frequency error (see subclause 
8.1.1), transmitter carrier power (see subclause 8.2.1) and maximum usable sensitivity of the 
receiver (see subclause 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 subclause 6.5). 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 subclause 6.5). The test shall be carried out with the output 
switch set in the maximum position. The carrier power shall be between 0.25 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 subclause 6.4) 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 subclause 9.3.2) 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 
(e.m.f). 

7.4. Vibration test 

7.4.1. Definition 

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

7.4.2. 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 
attitude. The EUT may be resiliency 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 
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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. 

7.4.3. Requirement 

The equipment shall meet requirements of the performance check. 

There shall be no harmful deterioration of the equipment visible. 

7.5. Shock tests 

7.5.1. Definition 

This test determines the ability of equipment to withstand mechanical shock. 

7.5.1. Method of measurement 

The EUT, complete with any shock and vibration absorbers with which it is provided, 
shall be clamped to the table of the shock testing machine by its normal means of support and 
in its normal attitude. 

The shock applied to the equipment shall consist of a pulse being one half-cycle of a 
sine wave in accordance with IEC 60068-2-27 [7]. 

The peak acceleration shall be 30 g and the duration shall be 18 ms. 

Three successive shocks shall be applied in each direction of the three mutually 
perpendicular axes of the EUT. 

After the test, the equipment shall be inspected for any mechanical deterioration and a 
performance check shall be carried out. 

7.5.3. Requirement 

The equipment shall meet the requirements of the performance check.  

There shall be no harmful deterioration of the equipment visible. 

7.6. Temperature tests 

7.6.1. General 

The maximum rate of raising or reducing the temperature of the chamber in which the 
equipment is being tested shall be 10C/minute. 
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7.6.2. Dry heat cycle 

7.6.2.1. Method of measurement 

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

shall then be raised to, and maintained at, +700C (±30C) for a period of at least 10 hours. 
After this period any climatic control device provided in the equipment may be switched on 

and the chamber cooled to +550C (±30C). The cooling of the chamber shall be completed 
within 30 minutes. 

The equipment shall then be switched on and set to maximum transit power. The 
transmitter shall be keyed with a duty cycle of 5 minutes transmission and 5 minutes 
reception for a period of 2 hours. The equipment shall be subjected to a performance check 
during the 2 hours period. 

The temperature of the chamber shall be maintained at +550C (±30C) during the 2 hours 
period. 

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

7.6.2.2. Requirement 

The requirement of the performance check shall be met. 

7.6.3. Damp heat cycle 

7.6.3.1. Method of measurement 

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

which, steadily, over a period 3 hours (±0.5 hours), shall be heated from room temperature to 

+400C (±30C) and shall during this period be brought to a relative humidity of 93% (±2%) so 
that excessive condensation is avoided. 

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

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

30 minutes later the equipment shall be switched on, and set to maximum transit power. 
The transmitter shall be keyed with a duty cycle of 5 minutes transmission and 5 minutes 
reception for a period of 2 hours. The equipment shall be subjected to a performance check at 
the end of the 2 hours period. 

The temperature and relative humidity of the chamber shall be maintained at +400C 

(±30C) and 93% (±2%) during the 2 hours 30 minute period. 

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

7.6.3.2. Requirement 

The requirement for the performance check shall be met. 

7.6.4. Low temperature cycle 

7.6.4.1. Method of measurement 

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

temperature shall be reduced to, and maintained at -300C (±30C) for a period of at least 10 hours. 

Any climatic devices provided within the equipment may then be switched on and the 

chamber shall be warmed to -200C (±30C). The warming of the chamber shall be completed 

within 30 minutes (±5 minutes). 

The equipment shall then be switched on in the receiver mode and the temperature of 

the chamber shall be maintained at -200C (±30C) during a period of 90 minutes.  

The equipment shall be subjected to a performance check during the last 30 minutes of 
the test. 

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

7.6.4.2. Requirement 

The requirements for the performance check shall be met. 

7.7. Corrosion test  

7.7.1. General 

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

7.7.2. Method of measurement 

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

- Sodium chloride:  26.50 grammes ±10%; 

- Magnesium chloride:  2.50 grammes ±10%; 

- Magnesium sulphate : 3.30 grammes ±10%; 
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- Calcium chloride :  1.10 grammes ±10%; 

- Potassium chloride:   0.73 grammes ±10%; 

- Sodium bicarbonate:   0.20 grammes ±10%; 

- Sodium bromide:  0.28 grammes ±10%; 

plus distilled water to make the solution up to 1 litre. 

Alternatively a 5% sodium chloride (NaCl) solution may be used. 

The salt used for the test shall be high quality sodium chloride (NaCl) containing, when 
dry, not more than 0.1% sodium iodine and not more than 0.3% of total impurities. 

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

The solution shall be prepared by dissolving 5 parts ±1 by weight of salt in 95 parts 
weight of distilled or de-mineralized water. 

The pH value of the solution shall be between 6.5 and 7.2 at temperature of 200C 
(±20C). The pH value shall be maintained within this range during conditioning; for this 
purpose, diluted hydrochloric acid or sodium hydroxide may be used to adjust the pH value, 
provided that the concentration of NaCl remains within the prescribed limits. The pH value 
shall be measured when preparing each new batch of solution. 

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

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

This spraying shall be carried out 4 times with a storage period of 7 days at 400C (±20C) 
after each spraying. The relative humidity during storage shall be maintained between 90% 
and 95%. At the end of the total period the equipment shall be examined visually. 

The equipment shall then be subjected to a performance check. 

7.7.3. Requirements 

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

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

The requirements of the performance check shall be met. 

7.8. Immersion test 

7.8.1. Method of measurement 

A hydraulic pressure of 10 kPa, corresponding to a depth of 1 metre shall be applied for 
a period of 5 minutes. 

Within 2 minutes after the end of the test period the equipment shall be subjected to a 
performance check, and be inspected for damage and visible ingress of water. 

Following inspection, the equipment shall be resealed in accordance with the 
manufacturer's instructions. 
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7.8.2. Requirements 

The requirement for the performance check shall be met. 

No damage or ingress of water shall be visible to the naked eye. 

7.9. Thermal shock test 

7.9.1. Method of measurement 

The equipment shall be placed in an atmosphere of +650C (±30C) for 1 hour. It shall 

then be immersed in water at +200C (±30C) to a depth of 10 cm, measured from the highest 
point of the equipment to the surface of the water, for a period of 1 hour. 

Within 2 minutes of the end of the test period the equipment shall be subjected to a 
performance check, and be inspected for damage and visible ingress of water. 

Following inspection, the equipment shall be resealed in accordance with the 
manufacturer's instructions. 

7.9.2. Requirements 

The requirement for the performance check given in subclause 7.3 shall be met. 

No damage or ingress of water shall be visible to the naked eye. 

7.10. Oil resistance test 

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

7.10.1. Method of measurement 

The equipment shall be immersed at a temperature of +190C ( ±10C) for 3 hours in a 
mineral oil of the following specification: 

- Aniline point: 1200C ±50C; 

- Flash point: minimum 2400C; 

- Viscosity: 10 - 25 cSt at 990C. 

The following oils may be used: 

- ASTM Oil No.1; 

- ASTM Oil No.5; 

- ISO Oil No.1. 

After the test, the equipment shall be cleaned in accordance with the manufacturer's 
instructions. 

7.10.2. Requirement 

The requirement of the performance check shall be fulfilled. 

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

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 of the transmitter 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 subclause 6.5). Measurements shall be 
made under normal test conditions (see subclause 5.3) and under extreme test conditions 
(subclauses 5.4.1 and 5.4.2 applied simultaneously). 

8.1.3. Limit 

The frequency error shall be within ±1.5 kHz. 

8.2. Carrier power  

8.2.1. Definition 

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 subclause 6.5) and the 
power delivered to this artificial antenna shall be measured. The measurements shall be made 
under normal test conditions (see subclause 5.3) and also under extreme test conditions 
(subclauses 5.4.1 and 5.4.2 applied simultaneously). 

8.2.3. Limits 

The carrier power shall be between 0.25 W and 25 W with the power switch at 
maximum. 

The carrier power shall be between 0.25 W and 1 W with the power switch at 
minimum. 

The measured carrier power shall not vary by more than ±1.5 dB from the rated output 
power under normal test conditions and by not more than +2 dB and -3 dB under extreme test 
conditions. 

8.3. Frequency deviation 

8.3.1. Definition 

The frequency deviation is the difference between the instantaneous frequency of the 
modulated radio frequency signal and the carrier frequency. 
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8.3.2. Maximum frequency deviation 

8.3.2.1. Method of measurement 

The frequency deviation shall be measured at the transmitter output, with the 

transmitter connected to an artificial antenna (see subclause 6.5), 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 

subclause 6.4). This test shall be repeated with the output power switch set at maximum and 

minimum 

8.3.2.2. Limit 

The maximum 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 subclause 5.3) 

connected to a load as specified in subclause 6.5. The transmitter shall be modulated by the 

normal test modulation (see subclause 6.4). 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. 

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 versus audio modulation frequency 

8.4. Sensitivity of the modulator, including microphone 

8.4.1. Definition 

This sensitivity 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 a sound level of 94 dB relative to  

2 × 10-5 Pascal (94 dBA) shall be applied to the microphone. The resulting frequency 

deviation shall be measured. 

8.4.3. Limit 

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 modulation signal at a frequency of 1 kHz shall be applied to the transmitter audio 

input. Its level shall be adjusted so that the frequency deviation is ±1 kHz. 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. 
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8.5.3. Limit 

The modulation index (ratio of the frequency deviation to the modulation frequency) 
shall be constant and equal to its value at 1 kHz, within the limits of +1 dB or -3 dB. 

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 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 radio 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. 

8.6.2.1. Normal test conditions 

Under normal test conditions (see subclause 5.3) the radio frequency signal shall be 
modulated successively at frequencies of 300 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. 

8.6.2.2. Extreme test conditions 

Under extreme test conditions (subclauses 5.4.1 and 5.4.2 respectively applied 
simultaneously), the measurements shall be carried out at 1 kHz with a frequency deviation 

of ±3 kHz. 

8.6.3. Limit 

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 pass-band 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 adjacent channel power shall be measured with a power measuring receiver which 
conforms to the specifications in annex A (referred to in this and the following subclause as 
the "receiver"). 
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a) 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 un-modulated (see note), 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. 

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 of 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. 

The measurement shall be repeated with the "receiver" tuned to the other side of the 
carrier. 

Note: 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. 

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 subclause 6.5). 

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. 
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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 B, 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 
subclause 6.5). The test antenna shall be orientated for vertical polarization. 

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 B; 

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; 
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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. Limit 

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. 

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 subclause 6.4 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. 
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A high pass filter with a cut-off frequency of nominally 100 Hz shall be used to avoid 
the effects of emphasising 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. Transient frequency behaviour of the transmitter 

8.11.1. 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. 

ton: according to the method of measurement described in subclause 9.10.2 the switch-
on instant ton 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 1. 

t2: period of time starting at the end of t1 and finishing according to table 1. 

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 1. 

Table 1: Limits 

t1 (ms) 5.0 

t2 (ms) 20.0 

t3 (ms) 5.0 

8.11.2. Method of measurement 

 

Figure 2: Measurement arrangement 

Two signals shall be connected to the test discriminator via a combining network (see 
subclause 6.2). 
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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. 

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) (see figure 2) and the frequency difference (fd) (see 
figure 2) 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 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 will show the 1 kHz test signal continuously. 

The storage oscilloscope shall then be set to trigger on the channel corresponding to the 
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 will, due to the capture ratio of the test discriminator, produce two separate sides on 
the picture, one showing the 1 kHz test signal, the other the frequency difference of the 
transmitter versus time. 

The moment when the 1 kHz test signal is completely suppressed is considered to 
provide ton. 

The periods of time t1 and t2 as defined in table 1 shall be used to define the appropriate 
template. 

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 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 1 shall be used to define the appropriate 
template. 

The result shall be recorded as frequency difference versus time. 
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8.11.3. Limits 

During the periods t1 and t3 the frequency difference shall not exceed the value of 1 
channel separation. 

During the period t2 the frequency difference shall not exceed the value of half a 
channel separation (see also figure 3).  

 

 
Figure 3: Limits 
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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 r.m.s 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 this standard 
are met. 

9.1.2. Methods of measurement 

A test signal at the level of +100 dBµV, at a carrier frequency equal to the nominal 
frequency of the receiver and modulated by the normal test modulation (see subclause 6.4) 
shall be applied to the receiver input under the conditions specified in subclause 6.2. 

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. The value of this load shall be stated by the manufacturer. 

Under normal test conditions (see subclause 5.3) the test signal shall be modulated 
successively at 300 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 the frequencies specified above. 

Under extreme test conditions (subclauses 5.4.1 and 5.4.2 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 headset earphone if provided. 

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 subclause 6.4), 
shall be applied to the receiver input under the conditions specified in subclause 6.1. 
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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 (subclause 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 4 (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. 

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 4). 

 

Figure 4: 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 subclause 6.4), will produce: 

- In all cases, an audio frequency output power equal to 50% of the rated audio 
frequency output power (see subclause 9.1); and 
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- A SINAD ratio of 20 dB, measured at the receiver audio frequency power output 
through a psophometric telephone filtering network such as described in ITU-T 
Recommendation P.53 [5]. 

9.3.2. Method of measurement 

A test signal at a carrier frequency equal to the nominal frequency of the receiver, 
modulated by the normal test modulation (see subclause 6.4) 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 subclause 9.3.1) shall be connected to the 
receiver audio frequency output. 

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 audio frequency output power. Under these conditions, 
the level of the test signal at the input is the value of the reference maximum usable 
sensitivity which shall be recorded. 

The measurements shall be made under normal test conditions (see subclause 5.3) and 
under extreme test conditions (subclauses 5.4.1 and 5.4.2 applied simultaneously). 

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

9.3.3. Limits 

The maximum usable sensitivity shall be less than +6 dBµ V (e.m.f) under normal test 

conditions and less than +12 dBµV (e.m.f) under extreme 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 
subclause 6.2). The wanted signal shall have normal test modulation (see subclause 6.4). 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 ±3 kHz. 

The wanted input signal shall be set to the value corresponding to the measured 
maximum usable sensitivity (subclause 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. 
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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 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 two input signals shall be applied to the receiver input via a combining network 
(see subclause 6.2). The wanted signal shall be at the nominal frequency of the receiver and 
shall have normal test modulation (see subclause 6.4). 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 shall be set to the value corresponding to the measured 
maximum usable sensitivity (subclause 9.3). The amplitude of the unwanted input signal 
shall then be adjusted until the SINAD ratio (psophometrically weighted) at the receiver 
output 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 (subclauses 
5.4.1 and 5.4.2 applied simultaneously) with the wanted signal set to the value corresponding 
to the reference 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. 
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9.6.2. Method of measurement 

Two input signals shall be applied to the receiver input via a combining network (see 
subclause 6.2). The wanted signal shall be at the nominal frequency of the receiver and shall 
have normal test modulation (see subclause 6.4). 

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

The wanted input signal shall be set to the value corresponding to the measured 
maximum usable sensitivity (subclause 9.3). The amplitude of the unwanted input signal 

shall be adjusted to an e.m.f of +86 dBµV. The frequency shall then be swept over the 
frequency range from 100 kHz to 2 GHz in steps less than 12.5 kHz. 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. 

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 subclause 6.2). The wanted signal, represented by signal generator A shall be at 
the nominal frequency of the receiver and shall have normal test modulation (see subclause 
6.4). The unwanted signal from signal generator B shall be un-modulated 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 measured 
maximum usable sensitivity (subclause 9.3). The amplitude of the two unwanted signals shall 
be maintained equal and shall be adjusted until the SINAD ratio (psophometrically weighted) 
at the receiver audio frequency output 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. 
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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 be greater than 68 dB. 

9.8. Blocking or desensitisation 

9.8.1. Definition 

Blocking is a change (generally a reduction) in the wanted audio frequency 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 
subclause 6.2). The modulated wanted signal shall be at the nominal frequency of the 
receiver and shall have normal test modulation (see subclause 6.4). Initially the unwanted 
signal shall be switched off and the wanted signal set to the value corresponding to the 
measured maximum usable sensitivity (subclause 9.3). 

The audio frequency output power of the wanted signal shall be adjusted, where 
possible, to 50% of the rated audio frequency output power and in the case of stepped volume 
controls, to the first step that provides an audio frequency output power of at least 50% of the 
rated audio frequency output power. The unwanted signal shall be un-modulated at 
frequencies of ±1 MHz, ±2 MHz, ±5 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 adjusted so that the unwanted signal causes: 

- A reduction of 3 dB in the audio frequency output level of the wanted signal; or 

- A reduction to 14 dB of the SINAD ratio at the receiver audio frequency output, 
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, except at frequencies on which spurious responses are found (see subclause 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. 
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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 B, 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 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 B; 

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; 
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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. 

9.11. Amplitude response of the receiver limiter 

9.11.1. Definition 

The amplitude response of the receiver limiter is the relationship between the radio 
frequency input level of a specific modulated signal and the audio frequency level at the 
receiver output. 

9.11.2. Method of measurement 

A test signal at the nominal frequency of the receiver and modulated by the normal test 
modulation (subclause 6.4) at a level of +6 dB µV shall be applied to the receiver input and 
the audio frequency output level shall be adjusted to a level of 6 dB lower than the rated 
audio frequency output power (see subclause 9.1). The level of the input signal shall be 
increased to +100 dBµV and the audio frequency output level shall be measured again. 

9.11.3. Limit 

The variation between the maximum and minimum value of the audio frequency output 
level shall not exceed 3 dB. 

9.12. Receiver noise 

9.12.1. Definition 

The receiver noise is defined as the ratio, in dB, of the audio frequency power of the 
noise resulting from spurious effects to the audio frequency power produced by a radio 
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frequency signal of average level, modulated by the normal test modulation and applied to 
the receiver input. 

9.12.2. 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 
subclause 6.4, 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 audio frequency output power level conforming to subclause 9.1. 

The output signal shall be measured by an r.m.s voltmeter with a -6dB bandwidth of at 
least 20 kHz. 

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

9.12.3. Limit 

The receiver noise shall not exceed -40 dB relative to the modulated signal. 

9.13. Squelch operation 

9.13.1. 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. 

9.13.2. 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 6.4, 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. 

9.13.3. Limits 

Under the conditions specified in a) clause 9.13.2, the audio frequency output power 
shall not exceed -40 dB relative to the rated output power. 

Under the conditions specified in b) clause 9.13.2, the input level shall not exceed 

+6 dBµV (e.m.f) and the SINAD ratio shall be at least 20 dB. 

Under the conditions specified in c) clause 9.13.2, the input signal shall not exceed 

+6 dBµV (e.m.f) when the control is set at maximum. 

9.14. Squelch hysteresis 

9.14.1. Definition 

Squelch hysteresis is the difference in dB between the receiver input signal levels at 
which the squelch opens and closes. 

9.14.2. 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. 

9.14.3. Limit 

The squelch hysteresis shall be between 3 dB and 6 dB. 

10. Secondary battery charger 

10.1. General 

If the equipment is powered by a secondary battery, the associated battery charger shall 
be submitted for conformance testing with the equipment. 

The charger shall: 

- Have an indication to show that it is charging; 

- Have means to indicate when each battery has reached the fully charged condition; 
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- Be able to fully charge discharged batteries in no more than 14 hours; 

- Automatically maintain fully charged batteries in a fully charged condition as long as 
the batteries remain in the charger. 

10.2. Environmental tests 

10.2.1. Introduction 

The tests in this subclause are performed in order to simulate the environment in which 
the equipment is intended to operate.  

The following tests shall be conducted in the order in which they appear. After being 
subjected to the various environmental conditions, the charger shall meet the requirements 
specified in subclause 10.3. 

10.2.2. Vibration test 

10.2.2.1. Definition 

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

10.2.2.2. 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 
attitude. The EUT may be resiliency 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. 

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

After concluding the vibration tests, the equipment shall be inspected for any 
mechanical deterioration. 
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10.2.2.3. Requirement 

During vibration, any battery or equipment which it is designed to hold shall remain in 
position, and continue to be charged. There shall be no harmful deterioration of the charger, 
or battery or equipment which it is designed to hold, visible to the naked eye. 

10.2.3. Shock tests 

10.2.3.1. Definition 

This test determines the ability of equipment to withstand mechanical shock. 

10.2.3.2. Method of measurement 

The EUT, complete with any shock and vibration absorbers with which it is provided, 
shall be clamped to the table of the shock testing machine by its normal means of support and 
in its normal attitude. 

The shock applied to the equipment shall consist of a pulse being one half-cycle of a 
sine wave in accordance with IEC 60068-2-27 [7]. 

The peak acceleration shall be 30 g and the duration shall be 18 ms. 

Three successive shocks shall be applied in each direction of the three mutually 
perpendicular axes of the EUT. 

After the test, the equipment shall be inspected for any mechanical deterioration. 

10.2.3.3. Requirement 

During the shock tests, any battery or equipment which it is designed to hold shall 
remain in position, and continue to be charged. There shall be no harmful deterioration of the 
charger, or battery or equipment which it is designed to hold, visible to the naked eye. 

10.2.4. Temperature tests 

10.2.4.1. General 

The tests to be carried out on the charger are described in the following paragraphs. The 
maximum rate of raising or reducing the temperature of the chamber in which the equipment 
is being tested shall be 1 0C/minute. 

10.2.4.2. Dry heat cycle 

The charger shall be placed in a chamber of normal room temperature. Then the 
temperature shall be raised to and maintained at +55 0C (±3 0C) for a period of at least 10 hours. 

After this period any climatic control device provided in the charger may be switched on. 

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

The temperature of the chamber shall be maintained at +55 0C (±3 0C) during the 2 
hours 30 minutes period. 

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

10.2.4.3. Damp heat cycle 

The charger shall be placed in a chamber at normal room temperature and humidity 
which, steadily, over a period 3 hours (±0.5 hours), shall be heated from room temperature to 

+40 0C (±3 0C) and shall during this period be brought to a relative humidity of 93% (±2%) 
so that excessive condensation is avoided. 

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

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

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

The temperature and relative humidity of the chamber shall be maintained at +400C 
(±30C) and 93% (±2%) during the 2 hours 30 minutes period. 

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

10.2.4.4. Low temperature cycle 

The charger shall be placed in a chamber at normal room temperature. Then the 
temperature shall be reduced to, and maintained at, -150C (±30C) for a period of at least 
10 hours. 

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

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

10.2.5. Corrosion test 

10.2.5.1. General 

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

10.2.5.2. Method of measurement 

The charger shall be placed in a chamber fitted with apparatus capable of spraying in 
the form of fine mist, such as would be produced by a spray gun, salt solution to the 
following formula: 
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- Sodium chloride:  26.5 grammes ±10%; 

- Magnesium chloride:  2.5 grammes ±10%; 

- Magnesium sulphate:  3.3 grammes ±10%; 

- Calcium chloride:  1.1 grammes ±10%; 

- Potassium chloride:  0.73 grammes ±10%; 

- Sodium bicarbonate:  0.20 grammes ±10%; 

- Sodium bromide:  0.28 grammes ±10%; 

plus distilled water to make the solution up to 1 litre. 

Alternatively a 5% sodium chloride (NaCl) solution may be used. 

The salt used for the test shall be high quality sodium chloride (NaCl) containing, when 
dry, not more than 0.1% sodium iodide and not more than 0.3% of total impurities. 

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

The solution shall be prepared by dissolving 5 parts ±1 by weight of salt in 95 parts by 
weight of distilled or de-mineralized water. 

The pH value of the solution shall be between 6.5 and 7.2 at temperature of 200C 

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

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

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

This spraying shall be carried out 4 times with a storage period of 7 days at +400C 

(±20C) after each spraying. The relative humidity during storage shall be maintained between 
90% and 95%. 

At the end of the total period the charger shall be examined visually. 

10.2.5.3. Requirements 

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

10.3. Charging time 

Place a fully discharged battery in the charger and record the time taken until the fully 
charged indication is achieved. This time shall not exceed 14 hours. Remove the battery from 
the charger and perform the test detailed in subclause 4.7. 
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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 Intermediate Frequency (IF) 

filter, an oscillator, an amplifier, a variable attenuator and an r.m.s value indicator. Instead of 

the variable attenuator with the r.m.s value indicator it is also possible to use an r.m.s 

voltmeter calibrated in dB. The technical characteristics of the power measuring receiver are 

given in subclause A.1.1 following. 

A.1.1. IF filter 

The IF filter shall be within the limits of the following selectivity characteristics given 

in figure A.1 . 

 

Figure A.1: Limits of the selectivity characteristics 
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The selectivity characteristics shall keep the following frequency separations from the 
nominal centre frequency of the adjacent channel given in table A.1. 

Table A.1: 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 the following tolerances given in tables A.2 
and A.3.  

Table A.2. Attenuation points close to carrier 

Tolerance range (kHz) 

D1 D2 D3 D4 

+ 3.1 ± 0.1 - 1.35 - 5.35 

Table A.3: 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 an attenuation of 90 dB or more is recommended. 

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 un-modulated 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) 

Radiated measurements 

B.1. Test sites and general arrangements for measurements involving the use of 

radiated fields 

B.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 3600 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. 

  

Figure B.1: Outdoor test site arrangement 

B.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 
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used as a transmitting antenna, when the site is used for the measurement of receiver 
characteristics. 

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. 

B.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 1 GHz 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. 

B.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. 
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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 
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 B.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. 

 

Figure B.2: Indoor site arrangement (shown for horizontal polarization) 

B.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 B.1 of this annex. When using such a test site, the 

following conditions should be observed to ensure consistency of measuring results. 
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B.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 test laboratories. 

B.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. 

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. 

B.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. 

B.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. 

B.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). 

B.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 
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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. 

B.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 
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 B.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. 

B.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 B.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 B.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. 
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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. 

For special measurements it can be necessary to re-introduce floor reflections. Taking 
away the floor absorbers would mean a removal of approximately 24 m3 absorber material. 
Therefore the floor absorbers are covered with metal plates of metallic nets instead. 

B.3.2. Influence of parasitic reflections in anechoic chambers 

For free-space propagation in the far field condition the correlation E = Eo(Ro/R) is 
valid for the dependence of the field strength E on the distance R, whereby Eo is the reference 
field strength in the reference distance Ro. 

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 B.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, the 
dependence of the field strength on the distance will not correlate so closely. 

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 3: Specifications for shielding and reflections 

 

 

Figure B.4: Example of construction of an anechoic shielded chamber 
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B.4. Standard position 

The standard position in all test sites, except the stripline arrangement, for equipment 
which is not intended to be worn on a person, including hand-held equipment, shall be on a 
non-conducting support, height 1.5 m, capable of rotating about a vertical axis through the 
equipment. The standard position of the equipment shall be the following: 

a) For equipment with an integral antenna, it shall be placed in the position closest to 
normal use as declared by the manufacturer; 

b) For equipment with a rigid external antenna, the antenna shall be vertical; 

c) For equipment with a non-rigid external antenna, the antenna shall be extended 
vertically upwards by a non-conducting support. 

Equipment which is intended to be worn on a person shall be tested using a salty man 
as support. 

The simulated man comprises a rotatable acrylic tube filled with salt water, placed on 
the ground.  

The container shall have the following dimensions: 

- Height:  1.7 m; 

- Inside diameter:  305 mm; 

- Sidewall thickness:  4.8 mm. 

The container shall be filled with a salt (NaCl) solution of 1.49 g per litre of distilled 

water. (Σ = 77, σ = 26 S/m) 

The equipment shall be fixed to the surface of the simulated man, at the appropriate 
height for the equipment. 

Note: To reduce the weight of the simulated man it may be possible to use an 
alternative tube, which has a hollow centre of 220 mm maximum diameter. 
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