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thiÕt bÞ v« tuyÕn nghiÖp d 

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

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

1. Ph¹m vi ¸p dông 

Tiªu chuÈn nµy ¸p dông cho thiÕt bÞ v« tuyÕn nghiÖp d ®îc quy ®Þnh trong §iÒu 1, 
®Þnh nghÜa 56 cña ThÓ lÖ V« tuyÕn quèc tÕ vµ cã s¶n phÈm trªn thÞ trêng. 

Tiªu chuÈn lµm c¬ së cho viÖc chøng nhËn hîp chuÈn thiÕt bÞ v« tuyÕn nghiÖp d. 

2. Tµi liÖu tham chiÕu ChuÈn 

ETSI EN 301 783-1 V1.1.1 (2000-09): “Electromagnetic compatibility and Radio 
Spectrum Matters (ERM); Land Mobile Service; Commercially available amateur radio 
equipment; Part 1: Technical characteristics and methods of measurement”. 

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

3.1 §Þnh nghÜa 

ThiÕt bÞ tr¹m gèc: ThiÕt bÞ v« tuyÕn nghiÖp d ®îc cÊp nguån tõ m¹ng ®iÖn AC c«ng 
céng (trùc tiÕp hoÆc gi¸n tiÕp qua bé chuyÓn AC/DC). 

§é nh¹y kh¶ dông cùc ®¹i: Møc tÝn hiÖu RF tèi thiÓu ë ®Çu vµo m¸y thu mµ vÉn ®¶m 
b¶o tû lÖ SINAD t¬ng tù hoÆc tû lÖ lçi bit quy ®Þnh, hoÆc c¸c sè ®o chÊt lîng ®Çu ra quy 
®Þnh kh¸c liªn quan ®Õn møc tÝn hiÖu ®Çu vµo. 

ThiÕt bÞ di ®éng: TÊt c¶ thiÕt bÞ v« tuyÕn nghiÖp d ®îc cÊp nguån tõ nguån ®iÖn trªn 
ph¬ng tiÖn giao th«ng. 

Ph¸t x¹ gi¶: C¸c ph¸t x¹ trªn mét tÇn sè hoÆc trªn nhiÒu tÇn sè n»m ngoµi ®é réng b¨ng 
cÇn thiÕt vµ møc cña nã cã thÓ ®îc gi¶m xuèng mµ vÉn kh«ng ¶nh hëng ®Õn viÖc truyÒn 
dÉn th«ng tin. C¸c ph¸t x¹ gi¶ bao gåm c¸c ph¸t x¹ hµi, c¸c ph¸t x¹ ký sinh, c¸c s¶n phÈm 
xuyªn ®iÒu chÕ vµ c¸c s¶n phÈm do ®æi tÇn sè, nhng kh«ng bao gåm c¸c ph¸t x¹ ngoµi b¨ng. 

C¸c ph¸t x¹ ngoµi b¨ng: C¸c ph¸t x¹ ë mét tÇn sè hoÆc nhiÒu tÇn sè n»m ngoµi ®é réng 
b¨ng cÇn thiÕt, do qu¸ tr×nh ®iÒu chÕ t¹o ra, nhng kh«ng bao gåm c¸c ph¸t x¹ gi¶. 

Ph¸t x¹ kh«ng mong muèn: Bao gåm c¸c ph¸t x¹ gi¶ vµ c¸c ph¸t x¹ ngoµi b¨ng. 

Cæng: Mét giao diÖn cña thiÕt bÞ víi m«i trêng ®iÖn tõ bªn ngoµi. BÊt kú ®iÓm kÕt nèi 
nµo trªn thiÕt bÞ sö dông ®Ó nèi c¸p tíi hoÆc tõ thiÕt bÞ ®ã ®Òu ®îc gäi lµ mét cæng (xem 
h×nh díi). 

Cæng nguån AC

Cæng nguån DC

Cæng ¨ng ten

Cæng ®iÒu khiÓn/tÝn hiÖu

Cæng ®Êt

Cæng vá thiÕt bÞ

ThiÕt bÞ
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Cæng vá thiÕt bÞ: §êng bao cña thiÕt bÞ mµ th«ng qua ®ã c¸c trêng ®iÖn tõ cã thÓ bøc 
x¹ hoÆc t¸c ®éng. 

ThiÕt bÞ x¸ch tay: TÊt c¶ thiÕt bÞ v« tuyÕn nghiÖp d ®îc cÊp nguån tõ ¾c quy bªn trong 
(vµ/hoÆc) bªn ngoµi. 

§iÒu kiÖn m«i trêng: C¸c ®iÒu kiÖn m«i trêng mµ thiÕt bÞ ph¶i ®¶m b¶o ho¹t ®éng 
tu©n theo c¸c yªu cÇu kü thuËt cña tiªu chuÈn. 

3.2 Ch÷ viÕt t¾t 

EMC  T¬ng thÝch ®iÖn tõ trêng 
LV  §iÖn ¸p thÊp 
BER  Tû lÖ lçi bit 
DSB-SC  Song biªn triÖt sãng mang 
emf  Søc ®iÖn ®éng 
ESD  Phãng tÜnh ®iÖn 
EUT  ThiÕt bÞ ®îc ®o kiÓm 
LISN  M¹ch æn ®Þnh trë kh¸ng ®êng d©y 
PEP  C«ng suÊt ®êng bao ®Ønh 
RF  TÇn sè v« tuyÕn 
SSB  §¬n biªn 

3.3 Ký hiÖu 

Fb  §é réng d¶i qu¸ ®é 

Fc  TÇn sè trung t©m ®é réng b¨ng tÇn cÇn thiÕt cña m¸y ph¸t 

Fn  §é réng b¨ng cÇn thiÕt 

HF  TÇn sè cao 

SINAD  Tû sè tÝn hiÖu + T¹p ©m + MÐo/T¹p ©m + MÐo 

VHF  TÇn sè rÊt cao 

UHF  TÇn sè cùc cao 

4. Tiªu chuÈn kü thuËt 

4.1 §iÒu kiÖn m«i trêng 

Nhµ cung cÊp thiÕt bÞ ph¶i c«ng bè ®iÒu kiÖn m«i trêng ho¹t ®éng cña thiÕt bÞ. ThiÕt bÞ 
ph¶i tu©n theo c¸c yªu cÇu kü thuËt cña tiªu chuÈn nµy khi ho¹t ®éng trong ph¹m vi giíi h¹n 
cña ®iÒu kiÖn m«i trêng. 

4.2 C¸c yªu cÇu kü thuËt 

4.2.1 Ph¸t x¹ dÉn kh«ng mong muèn 

4.2.1.1 §Þnh nghÜa 

Lµ nh÷ng ph¸t x¹ tõ cæng ¨ng ten cña thiÕt bÞ ë tr¹ng th¸i thu (hoÆc chê ph¸t), hoÆc bÊt 
kú ph¸t x¹ nµo n»m ngoµi b¨ng tÇn lo¹i trõ cña ®é réng b¨ng cÇn thiÕt ë tr¹ng th¸i ph¸t. 
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4.2.1.2 Giíi h¹n 

B¶ng 1: Cæng ¨ng ten ë tr¹ng th¸i ph¸t 
D¶i tÇn Giíi h¹n ®o kiÓm Chó thÝch 

0,15 MHz ®Õn 1,7 MHz -36 dBm hoÆc -60 dBc 
LÊy gi¸ trÞ cao h¬n 

 

1,7 MHz ®Õn 35 MHz -36 dBm hoÆc -40 dBc 
LÊy gi¸ trÞ cao h¬n 

 

35 MHz ®Õn 50 MHz -40 ®Õn -60 dBc hoÆc 
-36 dBm LÊy gi¸ trÞ cao h¬n 

(Chó ý 1) 

50 MHz ®Õn 1 000 MHz -36 dBm hoÆc -60 dBc 
LÊy gi¸ trÞ cao h¬n 

 

> 1 000 MHz -30 dBm hoÆc -50 dBc 
LÊy gi¸ trÞ cao h¬n 

(Chó ý 2) 

Chó ý 1: C¸c giíi h¹n tÝnh theo dBc gi¶m tuyÕn tÝnh theo loga cña tÇn sè trong d¶i tõ 35 MHz  
®Õn 50 MHz. 
Chó ý 2: Víi phÐp ®o ë c¸c tÇn sè lín h¬n 40 GHz, kh«ng cã c¸c giíi h¹n ®o kiÓm nµo ®îc quy ®Þnh. 

Khi c¸c giíi h¹n ®îc tÝnh theo dBc, møc tham chiÕu lµ PEP ®Çu ra RF cùc ®¹i cña m¸y 
ph¸t ®o ®îc ë cæng ¨ng ten. 

B¶ng 2: C¸c giíi h¹n t¹i cæng ¨ng ten ë tr¹ng th¸i thu hoÆc chê ph¸t 
D¶i tÇn Giíi h¹n ®o kiÓm Chó thÝch 

0,15 MHz ®Õn 1 000 MHz -57 dBm  

> 1000 MHz -47 dBm (Chó ý) 

Chó ý: Víi phÐp ®o ë c¸c tÇn sè lín h¬n 40 GHz, kh«ng cã c¸c giíi h¹n ®o kiÓm nµo ®îc quy ®Þnh. 

4.2.2 Ph¸t x¹ bøc x¹ kh«ng mong muèn 

4.2.2.1 §Þnh nghÜa 

Lµ nh÷ng ph¸t x¹ tõ vá thiÕt bÞ ë tr¹ng th¸i ph¸t, thu (hoÆc chê ph¸t) hoÆc bÊt kú ph¸t 
x¹ nµo n»m ngoµi b¨ng tÇn lo¹i trõ cña ®é réng b¨ng cÇn thiÕt ë tr¹ng th¸i ph¸t. 

4.2.2.2 Giíi h¹n 

B¶ng 3: C¸c giíi h¹n t¹i cæng vá ë tr¹ng th¸i ph¸t 
D¶i tÇn Giíi h¹n ®o kiÓm Chó thÝch 

30 MHz ®Õn 35 MHz -36 dBm hoÆc -40 dBc 
LÊy gi¸ trÞ cao h¬n 

 

35 MHz ®Õn 50 MHz -40 ®Õn -60 dBc hoÆc -36 dBm 
LÊy gi¸ trÞ cao h¬n 

(Chó ý 1) 

50 MHz ®Õn 1 000 MHz -36 dBm hoÆc -60 dBc 
LÊy gi¸ trÞ cao h¬n 

 

> 1 000 MHz -30 dBm hoÆc -50 dBc 
LÊy gi¸ trÞ cao h¬n 

(Chó ý 2) 

Chó ý 1: Giíi h¹n tÝnh theo dBc t¨ng tuyÕn tÝnh theo loga cña tÇn sè trong d¶i tõ 35 MHz ®Õn 50 MHz. 

Chó ý 2: Víi phÐp ®o ë c¸c tÇn sè lín h¬n 40 GHz, kh«ng cã c¸c giíi h¹n ®o kiÓm nµo ®îc quy ®Þnh. 
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Khi c¸c giíi h¹n ®îc tÝnh theo dBc, møc tham chiÕu lµ PEP ®Çu ra RF cùc ®¹i cña m¸y 
ph¸t ®îc ®o t¹i cæng ¨ng ten. 

B¶ng 4: C¸c giíi h¹n t¹i cæng vá ë tr¹ng th¸i thu hoÆc chê ph¸t 
D¶i tÇn Giíi h¹n ®o kiÓm Chó thÝch 

30 MHz ®Õn 1 000 MHz -57 dBm  

> 1 000 MHz -47 dBm (Chó ý) 

Chó ý: Víi phÐp ®o ë c¸c tÇn sè lín h¬n 40 GHz, kh«ng cã c¸c giíi h¹n ®o kiÓm nµo ®îc quy ®Þnh. 

4.2.3 MiÔn nhiÔm RF dÉn 

4.2.3.1 §Þnh nghÜa 

PhÐp ®o nµy ®¸nh gi¸ kh¶ n¨ng ho¹t ®éng cña c¸c m¸y thu, m¸y ph¸t, m¸y thu ph¸t, bé 
chuyÓn ®æi, bé khuÕch ®¹i RF khi cã nhiÔu dÉn tÇn sè v« tuyÕn t¹i cæng ¨ng ten m¸y thu. 

PhÐp ®o nµy ¸p dông cho thiÕt bÞ tr¹m gèc, thiÕt bÞ di ®éng, thiÕt bÞ x¸ch tay vµ c¸c thiÕt 
bÞ phô trî. 

PhÐp ®o nµy kh«ng ¸p dông cho c¸c bé tiÒn khuÕch ®¹i RF t¹p ©m thÊp ®îc nèi trùc 
tiÕp víi ¨ng ten. 

Th«ng thêng, thiÕt bÞ ph¸t v« tuyÕn nghiÖp d kh«ng ®îc ®Æt cïng vÞ trÝ víi c¸c m¸y 
ph¸t v« tuyÕn kh¸c ho¹t ®éng trong ph¹m vi 10% tÇn sè mang cña nã, do ®ã sÏ kh«ng cã 
xuyªn ®iÒu chÕ gi÷a c¸c m¸y ph¸t. V× vËy, viÖc ®o kiÓm kh¶ n¨ng miÔn nhiÔm t¹i cæng ¨ng 
ten m¸y ph¸t lµ kh«ng cÇn thiÕt vµ kh«ng ®îc ®Ò cËp trong tiªu chuÈn nµy. 

4.2.3.2 Giíi h¹n 

B¶ng 5: C¸c giíi h¹n miÔn nhiÔm RF dÉn 

M«i trêng 
D¶i tÇn ho¹t 

®éng cña EUT 
C¸c ®Æc tÝnh cña tÝn 

hiÖu kh«ng mong muèn 
§¬n vÞ ®o 

Tiªu chuÈn 
chÊt lîng 

< 30 MHz 90 
80 

0,15 – 1 000 

dBµV emf 
% AM (400 Hz) 

MHz 

xem môc 5.4.1.1 MiÔn nhiÔm 
RF dÉn 

> 30 MHz 80 
80 

0,15 – 1 000 

dBµV emf 
% AM (400 Hz) 

MHz 

xem môc 5.4.1.1 

5. §o kiÓm c¸c yªu cÇu kü thuËt 

5.1 §iÒu kiÖn khi ®o kiÓm 

5.1.1 C¸c tÇn sè ®o kiÓm EUT 

Ph¶i thùc hiÖn ®o kiÓm víi EUT ®îc thiÕt lËp ë c¸c tÇn sè nh sau: 

- ThiÕt bÞ ®¬n b¨ng: ®o ë trung t©m cña b¨ng tÇn; 

- ThiÕt bÞ song b¨ng: ®o ë trung t©m cña c¶ hai b¨ng tÇn; 

- ThiÕt bÞ HF ®a b¨ng hoÆc VHF/UHF ®a b¨ng: ®o ë trung t©m cña b¨ng tÇn thÊp nhÊt, 
b¨ng tÇn chÝnh gi÷a vµ b¨ng tÇn cao nhÊt; 
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- ThiÕt bÞ kÕt hîp HF/VHF, HF/UHF hoÆc HF/VHF/UHF: ®o ë trung t©m cña b¨ng HF 
thÊp nhÊt, trung t©m cña b¨ng HF chÝnh gi÷a, trung t©m cña b¨ng HF cao nhÊt, trung t©m cña 
b¨ng VHF/UHF thÊp nhÊt, trung t©m cña b¨ng VHF/UHF chÝnh gi÷a vµ trung t©m cña b¨ng 
VHF/UHF cao nhÊt. 

5.2 Ph¬ng ph¸p ®o, vÞ trÝ ®o kiÓm vµ s¬ ®å c¸c phÐp ®o sö dông trêng bøc x¹ 

5.2.1 Sö dông c¸c vÞ trÝ ®o ngoµi trêi 

VÞ trÝ ®o ngoµi trêi ph¶i tu©n theo yªu cÇu cña CISPR 16-1 [5]. VÞ trÝ chuÈn cña mÉu ®o 
ph¶i cao h¬n mÆt sµn 1,5 m vµ ®îc ®ì b»ng cÊu tróc kh«ng dÉn ®iÖn. 

MÆt sµn

1,5 m

1

2

1 - 4 m

4 3
 

  Chó thÝch:  1. ThiÕt bÞ cÇn ®o 

    2. ¨ng ten ®o kiÓm 
    3. Bé läc th«ng cao (cã thÓ kh«ng cÇn thiÕt) 
    4. M¸y ph©n tÝch phæ hoÆc m¸y thu ®o 

H×nh 1: S¬ ®å ®o 

5.2.2 VÞ trÝ ®o thay thÕ sö dông phßng ®o RF kh«ng ph¶n x¹ 

C¸c phÐp ®o bøc x¹ cã thÓ ®îc thùc hiÖn trong phßng ®o RF kh«ng ph¶n x¹ hoµn toµn 
m« pháng m«i trêng EMC kh«ng gian tù do. 

Phßng ®o ph¶i tu©n theo c¸c ®Æc tÝnh suy hao ph¶n x¹ nh trong h×nh 2 [4]. NÕu sö 
dông phßng ®o nµy th× ph¶i ghi l¹i trong b¸o c¸o ®o. 

H
Ö 

sè
 p

h¶
n 

x¹
 [

dB
]

TÇn sè [MHz]

-10

-20

-30

-40

-50
10 2 5 100 20 50 1000

 

H×nh 2 : §Æc tÝnh suy hao ph¶n x¹ 
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5.3 C¸c phÐp ®o v« tuyÕn thiÕt yÕu 

5.3.1 C¸c ph¸t x¹ dÉn kh«ng mong muèn 

5.3.1.1 Ph¬ng ph¸p ®o 

EUT ®îc kÕt cuèi b»ng t¶i kh«ng bøc x¹ vµ bé suy hao c«ng suÊt theo chØ tiªu cña nhµ 
s¶n xuÊt. §Çu ra cña bé suy hao c«ng suÊt ®îc nèi víi m¸y thu ®o. M¸y thu ®o (hoÆc m¸y 
ph©n tÝch phæ) ph¶i tu©n theo ®é réng b¨ng vµ c¸c yªu cÇu cña bé t¸ch sãng nh trong phÇn 
sau ®©y. 

EUT ph¶i ®îc ®iÒu chÕ sao cho ®¹t ®îc PEP ®Çu ra cùc ®¹i (cã thÓ b»ng c¶ ®¬n ©m 
(tone) hoÆc ®a ©m, hoÆc b»ng dßng bit phï hîp, hoÆc trong trêng hîp c¸c m¸y ph¸t kh«ng 
truyÒn tho¹i t¬ng tù hoÆc sè liÖu, b»ng ®Æc trng ®iÒu chÕ nh khi sö dông b×nh thêng). 
Khi c¸c giíi h¹n vÒ nhiÖt kh«ng cho phÐp ph¸t liªn tôc ë c¸c ®iÒu kiÖn nh vËy th× cã thÓ thùc 
hiÖn c¸c phÐp ®o theo ph¬ng ph¸p chän. Trong nh÷ng trêng hîp nµy, ph¬ng ph¸p ®o ph¶i 
®îc ghi l¹i trong b¸o c¸o ®o. 

Nhµ s¶n xuÊt ph¶i c«ng bè vÒ ®iÒu chÕ ®o kiÓm. Trong trêng hîp ®iÒu chÕ tho¹i t¬ng 
tù ®èi víi m¸y ph¸t ®¬n biªn (SSB) hoÆc song biªn triÖt sãng mang (DSB-SC), qu¸ tr×nh ®iÒu 
chÕ ph¶i gåm hai tÇn sè tÝn hiÖu sin kh«ng cã tÇn sè hµi liªn quan. Trong trêng hîp m¸y 
ph¸t AM, ph¶i sö dông tÝn hiÖu víi ®é s©u ®iÒu chÕ ë gi¸ trÞ danh ®Þnh. Trong trêng hîp 
m¸y ph¸t FM b¨ng hÑp, qu¸ tr×nh ®iÒu chÕ ph¶i gåm tÇn sè tho¹i ®¬n cã møc tÝn hiÖu sao cho 
®é lÖch ph¶i lµ gi¸ trÞ danh ®Þnh ®îc nhµ s¶n xuÊt c«ng bè. 

Trong trêng hîp thiÕt bÞ truyÒn sè liÖu, nhµ s¶n xuÊt ph¶i c«ng bè chuçi sè liÖu ®o 
kiÓm mµ m¸y ph¸t ®îc ®iÒu chÕ. Chuçi sè liÖu ®o kiÓm ph¶i tho¶ m·n c¸c ®iÒu kiÖn sau: 

- C¸c tÝn hiÖu RF ®îc t¹o ra lµ nh nhau trong mçi lÇn ph¸t; 

- Ph¸t c¸ch qu·ng theo thêi gian; 

- C¸c chuçi ph¸t cã thÓ ®îc lÆp l¹i chÝnh x¸c; 

- D¹ng tÝn hiÖu ph¶i tháa m·n lµ sè liÖu ®îc ph¸t cã tÝnh ngÉu nhiªn (®Ó ph©n biÖt víi 
bÊt kú d·y mµo ®Çu hoÆc ®ång bé kh¸c); 

- §é s©u ®iÒu chÕ (hoÆc ®é lÖch) ph¶i ®Æc trng cho môc ®Ých sö dông th«ng thêng cña 
thiÕt bÞ. 

Víi mét thiÕt bÞ, ph¶i sö dông cïng mét chuçi sè liÖu ®o kiÓm cho tÊt c¶ c¸c phÐp ®o 
ph¸t x¹. 

NÕu thiÕt bÞ ®îc ®iÒu chÕ bëi c¸c tÝn hiÖu kh¸c víi ë trªn, qu¸ tr×nh ®iÒu chÕ ph¶i ®Æc 
trng cho trêng hîp sö dông b×nh thêng. Trong tÊt c¶ c¸c trêng hîp, chi tiÕt vÒ qu¸ tr×nh 
®iÒu chÕ ph¶i ®îc ghi l¹i trong b¸o c¸o ®o. 

M¸y thu ®o ph¶i ®îc ®iÒu hëng trªn toµn bé d¶i tÇn sè ®o vµ ë mçi tÇn sè ph¸t hiÖn 
thÊy thµnh phÇn gi¶ th× ph¶i ghi l¹i møc c«ng suÊt lµ møc ph¸t x¹ gi¶ dÉn ®a ®Õn mét t¶i x¸c 
®Þnh. LÆp l¹i c¸c phÐp ®o víi EUT trong tr¹ng th¸i chê vµ tr¹ng th¸i thu. 

D¶i tÇn ®o lµ tõ 150 kHz ®Õn 12,5 GHz hoÆc 2×Fc (B¶ng 7) nÕu lín h¬n 12,5 GHz 
(kh«ng bao gåm b¨ng tÇn lo¹i trõ cho c¸c ph¸t x¹). NÕu c¸c ph¸t x¹ gi¶ n»m trong kho¶ng  
-10 dB cña giíi h¹n ®îc quy ®Þnh gi÷a 1,5 vµ 4 GHz th× ph¶i thùc hiÖn tiÕp phÐp ®o tíi  



 TCN 68 - 244: 2006
  

 11 

12,75 GHz. NÕu tÇn sè ho¹t ®éng cña EUT lín h¬n 6,375 GHz th× d¶i tÇn sè ®o ph¶i ®îc më 
réng b»ng hai lÇn tÇn sè ho¹t ®éng cùc ®¹i. 

B¶ng 6: C¸c yªu cÇu vÒ ®é réng b¨ng 
D¶i tÇn §é réng b¨ng 6 dB 

150 kHz ®Õn 30 MHz 9 kHz ®Õn 10 kHz 

30 MHz ®Õn 1 000 MHz 100 kHz ®Õn 120 kHz 

> 1 000 MHz 1 MHz 

§Ó n©ng cao ®é nh¹y thu hoÆc h¹n chÕ ph¸t x¹ mong muèn ë bé läc th«ng d¶i cña m¸y 
thu ®o, ®é réng b¨ng ®o B cã thÓ gi¶m xuèng khi ®o gÇn Fc. Khi sö dông m¸y ph©n tÝch phæ 
hoÆc dông cô t¬ng tù ®Ó thùc hiÖn ®o, ®é réng b¨ng ®o cã thÓ ®îc gi¶m xuèng ®Ó t¨ng ®é 
nh¹y ®o. C«ng suÊt ®Ønh toµn phÇn cña tÊt c¶ c¸c ph¸t x¹ t¹p trong ®é réng b¨ng ë trªn ph¶i 
®îc sö dông ®Ó x¸c ®Þnh xem cã tháa m·n c¸c yªu cÇu hay kh«ng. Ph¶i sö dông bé t¸ch 
sãng ®Ønh tu©n theo CISPR 16-1 [5]. 

B¶ng 7: B¨ng tÇn lo¹i trõ ®èi víi c¸c ph¸t x¹ cña m¸y ph¸t 
§é réng b¨ng cÇn thiÕt cña ph¸t x¹ B¨ng tÇn lo¹i trõ Trung t©m b¨ng tÇn lo¹i trõ 

Fn < 0,05 Fc 3 Fn + Fb Fc 

Fn > 0,05 Fc 1,1 Fn + Fb Fc 

Trong ®ã: 

- Fn = §é réng b¨ng cÇn thiÕt cña lo¹i ph¸t x¹ mong muèn ®îc ®Þnh nghÜa trong Phô  
   lôc 1 cña ThÓ lÖ v« tuyÕn ®iÖn (ITU RR) [1]; 

- Fb = 200 kHz trong d¶i tÇn thÊp h¬n 30 MHz; 

- Fb = 2 MHz trong d¶i tÇn cao h¬n 30 MHz; 

- Fc = TÇn sè trung t©m ®é réng b¨ng cÇn thiÕt cña m¸y ph¸t. 

5.3.1.2 Giíi h¹n 

ë tr¹ng th¸i ph¸t, thiÕt bÞ ph¶i tu©n theo c¸c giíi h¹n trong môc 4.2.1.2, b¶ng 1. 

ë tr¹ng th¸i thu vµ/hoÆc chê, thiÕt bÞ ph¶i tu©n theo c¸c giíi h¹n trong môc 4.2.1.2, 
b¶ng 2. 

5.3.2 C¸c ph¸t x¹ bøc x¹ kh«ng mong muèn 

5.3.2.1 Ph¬ng ph¸p ®o 

C¸c phÐp ®o ph¸t x¹ ®îc thùc hiÖn theo ph¬ng ph¸p thay thÕ. 

¡ng ten ®o kiÓm ®îc sö dông ®Ó thu bøc x¹ tõ EUT. ¡ng ten nµy ®îc ®Æt trªn mét 
gi¸ kh«ng dÉn ®iÖn sao cho cã thÓ sö dông ¨ng ten víi c¶ ph©n cùc ®øng vµ ph©n cùc ngang 
vµ cã thÓ thay ®æi ®îc ®é cao so víi mÆt sµn trong kho¶ng tõ 1 ®Õn 4 m. Tèt nhÊt nªn sö 
dông ¨ng ten ®o kiÓm lµ ¨ng ten ®Þnh híng. KÝch thíc cña ¨ng ten ®o kiÓm theo híng ®o 
kh«ng ®îc vît qu¸ 20% cña kho¶ng c¸ch ®o. 
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Víi c¸c phÐp ®o bøc x¹ cña EUT, ¨ng ten ®o kiÓm ®îc nèi víi m¸y thu ®o cã kh¶ n¨ng 
®iÒu hëng t¹i bÊt kú tÇn sè nµo cÇn ®o kiÓm vµ cã kh¶ n¨ng ®o c¸c møc tÝn hiÖu t¹i ®Çu vµo 
cña nã. 

Trong c¸c phÐp ®o thay thÕ, thiÕt bÞ cÇn ®o ®îc thay b»ng ¨ng ten thay thÕ vµ bé t¹o 
tÝn hiÖu. Víi c¸c phÐp ®o díi 1 GHz, ¨ng ten thay thÕ ph¶i lµ lìng cùc nöa bíc sãng céng 
hëng ë tÇn sè cÇn ®o kiÓm hoÆc lìng cùc ng¾n ®îc hiÖu chØnh thµnh lìng cùc nöa bíc 
sãng. Víi c¸c phÐp ®o n»m gi÷a 1 vµ 4 GHz, cã thÓ sö dông c¶ lìng cùc nöa bíc sãng hoÆc 
bé bøc x¹ loa. Víi c¸c phÐp ®o trªn 4 GHz th× ph¶i sö dông bé bøc x¹ loa. T©m cña ¨ng ten 
nµy ph¶i trïng víi ®iÓm tham chiÕu cña mÉu ®o kiÓm mµ nã thay thÕ. §iÓm tham chiÕu nµy 
ph¶i lµ t©m thÓ tÝch cña mÉu khi ¨ng ten cña nã ®îc l¾p trong vá m¸y hoÆc ®iÓm mµ ¨ng ten 
ngoµi nèi víi vá m¸y. 

Kho¶ng c¸c gi÷a ®iÓm thÊp nhÊt cña ¨ng ten ®o kiÓm vµ mÆt sµn kh«ng ®îc nhá h¬n 
0,3 m. 

Thùc tÕ cho thÊy kho¶ng c¸ch ®o kh«ng ph¶i lµ quan träng vµ kh«ng ¶nh hëng nhiÒu 

®Õn c¸c kÕt qu¶ ®o miÔn lµ kho¶ng c¸ch kh«ng ®îc nhá h¬n λ/2 t¹i tÇn sè ®o vµ tu©n theo 
c¸c chØ dÉn trong môc nµy. C¸c kho¶ng c¸ch ®o thêng ®îc sö dông lµ 3, 5, 10 vµ 30 m. 

Víi c¸c tÇn sè trªn 1 GHz, cã thÓ sö dung kho¶ng c¸ch ®o ng¾n h¬n, miÔn lµ lín h¬n 
n¨m lÇn kÝch thíc cùc ®¹i cña EUT, cña ¨ng ten ®o vµ cña ¨ng ten thay thÕ ®ång thêi ph¶i 
lín h¬n ®é dµi nöa bíc sãng cña tÇn sè ®o kiÓm. 

VÞ trÝ cña c¸p bæ trî (cÊp nguån...) mµ kh«ng ®îc t¸ch riªng v× cã thÓ g©y ¶nh hëng 
®Õn c¸c kÕt qu¶ ®o. §Ó ®¶m b¶o c¸c kÕt qu¶ ®o, c¸p vµ c¸c d©y dÉn cña thiÕt bÞ bæ trî nªn 
®îc s¾p xÕp phÝa díi mÆt sµn. 

EUT ph¶i ®îc ®Æt trªn gi¸ ®ì ë vÞ trÝ chuÈn vµ ë tr¹ng th¸i ho¹t ®éng. 

§Çu tiªn, ¨ng ten ®o kiÓm ®îc ®Æt theo ph©n cùc ®øng. Sau ®ã ¨ng ten ®o kiÓm ®îc 
®iÒu chØnh lªn hoÆc xuèng trong d¶i ®é cao x¸c ®Þnh cho ®Õn khi thu ®îc møc tÝn hiÖu cùc ®¹i. 

Xoay EUT 3600 xung quanh trôc ®øng ®Ó thu ®îc tÝn hiÖu cùc ®¹i. 

NÕu cÇn thiÕt, ¨ng ten ®o kiÓm ph¶i ®îc ®iÒu chØnh lªn hoÆc xuèng mét lÇn n÷a cho 
®Õn khi tÝn hiÖu ®¹t cùc ®¹i. Ghi l¹i møc tÝn hiÖu nµy. 

LÆp l¹i phÐp ®o víi ph©n cùc ngang. 

¡ng ten thay thÕ ph¶i thay cho EUT ë cïng mét vÞ trÝ vµ víi ph©n cùc ®øng. TÇn sè cña 
bé t¹o tÝn hiÖu ®îc ®iÒu chØnh tíi tÇn sè cÇn kiÓm tra. 

LÆp l¹i viÖc xoay vµ ®iÒu chØnh ®é cao ®Ó cùc ®¹i ho¸ tÝn hiÖu thu ®îc. 

TÝn hiÖu vµo ¨ng ten thay thÕ ®îc ®iÒu chØnh theo møc cho ®Õn khi ®¹t ®îc møc b»ng 
hoÆc cã gi¸ trÞ t¬ng ®èi x¸c ®Þnh tríc so víi møc dß ®îc tõ EUT trong m¸y thu ®o. 

LÆp l¹i toµn bé c¸c bíc ®o víi vÞ trÝ ph©n cùc ®øng cña c¸c ¨ng ten. 

C«ng suÊt bøc x¹ b»ng c«ng suÊt cña bé t¹o tÝn hiÖu (®· ®îc thay ®æi theo møc t¬ng 
®èi nÕu cÇn thiÕt vµ sau khi hiÖu chØnh theo t¨ng Ých cña ¨ng ten thay thÕ vµ suy hao c¸p gi÷a 
bé t¹o tÝn hiÖu vµ ¨ng ten thay thÕ). 
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D¶i tÇn ®o lµ tõ 30 MHz ®Õn 12,5 GHz hoÆc 2 × Fc nÕu lín h¬n 12,5 GHz (bao gåm c¶ 
b¨ng tÇn lo¹i trõ cña m¸y ph¸t). NÕu ph¸t hiÖn c¸c ph¸t x¹ t¹p trong ph¹m vi -10 dB cña giíi 
h¹n quy ®Þnh n»m gi÷a 1,5 vµ 4 GHz th× ph¶i thùc hiÖn tiÕp phÐp ®o tíi 12,75 GHz. NÕu tÇn 
sè ho¹t ®éng cña EUT lín h¬n 6,375 GHz th× d¶i tÇn sè ®o ph¶i më réng b»ng hai lÇn tÇn sè 
ho¹t ®éng cùc ®¹i. 

B¶ng 8: C¸c yªu cÇu vÒ ®é réng b¨ng 
D¶i tÇn §é réng b¨ng 6 dB 

30 MHz ®Õn 1 000 MHz 100 kHz ®Õn 120 kHz 

> 1 000 MHz 1 MHz 

§Ó c¶i thiÖn ®é nh¹y thu hoÆc h¹n chÕ ph¸t x¹ mong muèn ë bé läc th«ng d¶i cña m¸y 
thu ®o khi ®o gÇn Fc, cã thÓ thùc hiÖn phÐp ®o ph¸t x¹ gi¶ b¨ng hÑp víi ®é réng b¨ng nhá 
h¬n ë trªn. C«ng suÊt ®Ønh toµn phÇn cña tÊt c¶ c¸c ph¸t x¹ gi¶ trong ®é réng b¨ng ë trªn ph¶i 
®îc sö dông ®Ó x¸c ®Þnh xem c¸c yªu cÇu cã ®îc tho¶ m·n hay kh«ng. Ph¶i sö dông bé 
t¸ch sãng ®Ønh tu©n theo CISPR 16-1 [5]. 

B¶ng 9: B¨ng tÇn lo¹i trõ ®èi víi c¸c ph¸t x¹ cña m¸y ph¸t 
§é réng b¨ng cÇn thiÕt cña ph¸t x¹ B¨ng tÇn lo¹i trõ Trung t©m b¨ng tÇn lo¹i trõ 

Fn < 0,05 Fc 3 Fn + Fb Fc 

Fn > 0,05 Fc 1,1 Fn + Fb Fc 

Trong ®ã: 

- Fn = §é réng b¨ng cÇn thiÕt cña lo¹i ph¸t x¹ mong muèn ®îc ®Þnh nghÜa trong Phô  
   lôc 1 cña ThÓ lÖ v« tuyÕn ®iÖn (ITU RR) [1]; 

- Fb = 200 kHz trong d¶i tÇn thÊp h¬n 30 MHz; 

- Fb = 2 MHz trong d¶i tÇn cao h¬n 30 MHz; 

- Fc = TÇn sè trung t©m ®é réng b¨ng cÇn thiÕt cña m¸y ph¸t. 

5.3.2.2 Giíi h¹n 

ë tr¹ng th¸i ph¸t, thiÕt bÞ ph¶i tu©n theo c¸c giíi h¹n trong môc 4.2.2.2, b¶ng 3. 

ë tr¹ng th¸i thu vµ/hoÆc chê, thiÕt bÞ ph¶i tu©n theo c¸c giíi h¹n trong môc 4.2.2.2, 
b¶ng 4. 

5.4 C¸c yªu cÇu ®o kiÓm kh¸c 

5.4.1 MiÔn nhiÔm RF dÉn 

5.4.1.1 Ph¬ng ph¸p ®o 

Hai tÝn hiÖu ®Çu vµo ®îc nèi víi m¸y thu qua m¹ng kÕt hîp. 

Nguån tÝn hiÖu ®o kiÓm ®îc cÊp cho m¸y thu ph¶i cã trë kh¸ng víi ®Çu vµo m¸y thu lµ 

50 Ω. Yªu cÇu nµy ph¶i ®îc tháa m·n bÊt kÓ lµ mét hoÆc nhiÒu tÝn hiÖu sö dông m¹ng kÕt 
hîp ®îc cÊp ®ång thêi cho m¸y thu. 
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C¸c m¸y thu mµ yªu cÇu trë kh¸ng nguån kh¸c 50 Ω nh nhµ s¶n xuÊt c«ng bè, ph¶i sö 

dông bé biÕn ®æi trë kh¸ng ®Æt gi÷a m¹ng kÕt hîp 50 Ω vµ ®Çu vµo m¸y thu. 

C¸c møc tÝn hiÖu ®o kiÓm ph¶i ®îc biÓu diÔn theo søc ®iÖn ®éng (e.m.f.) t¹i ®Çu nèi 
vµo m¸y thu. 

C¸c ¶nh hëng cña bÊt kú s¶n phÈm xuyªn ®iÒu chÕ vµ t¹p ©m sinh ra trong c¸c nguån 
tÝn hiÖu ®o kiÓm ph¶i lµ kh«ng ®¸ng kÓ. 

TÝn hiÖu ®o kiÓm mong muèn (ë tÇn sè danh ®Þnh cña m¸y thu, víi ®iÒu chÕ ®o kiÓm 
b×nh thêng, xem b¶ng 10) ph¶i ®îc ®a tíi ®Çu vµo m¸y thu qua mét ®Çu vµo cña m¹ng kÕt 
hîp víi gi¸ trÞ danh ®Þnh cao h¬n ®é nh¹y kh¶ dông cùc ®¹i cña EUT (nh nhµ s¶n xuÊt c«ng 
bè trong tµi liÖu s¶n phÈm) 60 dB (hoÆc gi¸ trÞ thÊp h¬n nh nhµ s¶n xuÊt c«ng bè). 

B¶ng 10: TÝn hiÖu ®o kiÓm 
ChÕ ®é §¬n vÞ §iÒu chÕ 

AM 60 % AM (1 kHz) 

FM 60 % ®é lÖch tÇn sè cùc ®¹i cho phÐp (1 kHz) 

SSB bï 1 kHz Kh«ng 

C¸c chÕ ®é kh¸c Nh nhµ s¶n xuÊt c«ng bè Nh nhµ s¶n xuÊt c«ng bè 

§èi víi th«ng tin t¬ng tù (tho¹i): 

- Khi cã thÓ, ph¶i ®iÒu chØnh ©m lîng m¸y thu ®Ó cã c«ng suÊt ®Çu ra danh ®Þnh thÊp 
nhÊt lµ 50% (nh nhµ s¶n xuÊt c«ng bè), hoÆc trong trêng hîp ®iÒu chØnh ©m lîng theo 
bíc th× ph¶i chØnh ®Õn bíc ®Çu tiªn mµ cã c«ng suÊt ®Çu ra ®¹t Ýt nhÊt lµ 50% c«ng suÊt 
®Çu ra danh ®Þnh. 

§èi víi th«ng tin phi tho¹i: 

- C¸c thiÕt bÞ ®iÒu chÕ ph¶i ®îc nhµ s¶n xuÊt c«ng bè. 

ViÖc ®o kiÓm ph¶i ®îc thùc hiÖn trong toµn bé d¶i tÇn tõ 150 kHz ®Õn 1 GHz víi c¸c 
bíc tÇn sè tèi ®a lµ 1% tÇn sè tøc thêi vµ kh«ng tÝnh b¨ng tÇn lo¹i trõ. 

B¨ng tÇn lo¹i trõ cña m¸y thu hoÆc phÇn thu cña m¸y ph¸t ®îc x¸c ®Þnh theo c¸c ®Æc 
tÝnh cña thiÕt bÞ. 

Trong trêng hîp c¸c m¸y thu ho¹t ®éng trªn mét tÇn sè ®¬n cè ®Þnh, b¨ng tÇn lo¹i trõ 
kÐo dµi tõ ©m 5% ®Õn d¬ng 5% cña tÇn sè ®¬n cè ®Þnh ®ã. 

Trong trêng hîp c¸c m¸y thu ho¹t ®éng hoÆc cã kh¶ n¨ng ho¹t ®éng trªn mét sè tÇn sè 
trong mét b¨ng tÇn ho¹t ®éng hÑp mµ nhá h¬n 20% cña tÇn sè trung t©m b¨ng tÇn ho¹t ®éng, 
b¨ng tÇn lo¹i trõ lµ tõ ©m 5% cña tÇn sè thÊp nhÊt cña b¨ng tÇn ho¹t ®éng hÑp ®Õn d¬ng 5% 
cña tÇn sè cao nhÊt cña b¨ng tÇn ®ã. 

Trong trêng hîp c¸c m¸y thu ho¹t ®éng hoÆc cã kh¶ n¨ng ho¹t ®éng trªn mét sè tÇn sè 
trong mét b¨ng tÇn réng, b¨ng tÇn lo¹i trõ ®èi víi mçi tÇn sè ®o kiÓm tÝn hiÖu mong muèn 
ph¶i tõ ©m 5% ®Õn d¬ng 5% cña mçi tÇn sè ®o kiÓm tÝn hiÖu mong muèn. 

PhÐp ®o kiÓm ph¶i ®îc thùc hiÖn t¹i ®Çu nèi vµo cña m¸y thu qua ®Çu vµo thø hai cña 
m¹ng kÕt hîp. 
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ViÖc cÊp c¸c tÝn hiÖu ®o kiÓm kh«ng ®îc lµm cho ®Çu ra m¸y thu gi¶i ®iÒu chÕ bÞ: 

- Gi¶m xuèng thÊp h¬n 12dB SINAD ®èi víi thiÕt bÞ tho¹i t¬ng tù; hoÆc 

- Gi¶m xuèng thÊp h¬n 80% cña th«ng lîng sè liÖu gèc ®èi víi thiÕt bÞ phi tho¹i; hoÆc 

- Gi¶m xuèng møc ®îc nhµ s¶n xuÊt c«ng bè ®èi víi lo¹i tÝn hiÖu truyÒn. 

C¸c ®¸p øng t¹p rêi r¹c ph¶i ®îc bá qua. 

5.4.1.2 Giíi h¹n 

ThiÕt bÞ ph¶i tu©n theo c¸c giíi h¹n trong môc 4.2.3.2. 
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FOREWORD 
 

The Technical Standard TCN 68 - 244: 2006 “Radio amateur equipment - 
Technical Requirements” is based on the standards ETSI EN 301 783-1 of the European 
Telecommunications Standards Institute (ETSI).  

The Technical Standard TCN 68 - 244: 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. 27/2006/QD-BBCVT dated 25/7/2006 
of the Minister of Posts and Telematics. 

The Technical Standard TCN 68 - 244: 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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amateur radio equipment 
TECHNICAL REQUIREMENTS 

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

 

1. Scope 

This technical standard applies to the following radio equipment types: Radio 
equipment intended to be used by radio amateurs within the meaning of Article 1, definition 
56, of the International Telecommunications Union (ITU) Radio Regulations [1] and which is 
available commercially. 
This technical standard is used as the basis for type approval of amateur radio 
equipment. 

2. Normative References 

 ETSI EN 301 783-1 V1.1.1 (2000-09): “Electromagnetic compatibility and Radio 
Spectrum Matters (ERM); Land Mobile Service; Commercially available amateur radio 
equipment; Part 1: Technical characteristics and methods of measurement”. 

3. Definitions, symbols and abbreviations 

3.1 Definitions 

Base station equipment: Used to describe amateur radio equipment which is powered 
from the public AC power network, either directly or indirectly to an AC/DC converter. 

Maximum usable sensitivity: Minimum receiver Radio Frequency (RF) input signal 
level to produce a specified analogue SINAD ratio or Bit Error Ratio (BER), or other 
specified output quality measure, which is input signal level related. 

Mobile equipment: Used to describe all amateur radio equipment powered by a 
vehicular power supply. 

Spurious emissions: 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. 

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

Unwanted emission: Consists of spurious emissions and out-of-band emissions. 

Port: A particular interface of the specified apparatus with the external electromagnetic 
environment. Any connection point to an equipment intended for connection of cables to or 
from that equipment is considered as a port. 
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AC power port

DC power port

Antenna port

Signal/control port

Earth port

Enclosure port

Apparatus

 
Enclosure port: The physical boundary of the apparatus through which electromagnetic 

fields may radiate or impinge. 

Portable equipment: Used to describe all portable amateur radio equipment powered by 
an internal (and/or) external battery. 

Environmental profile: range of environmental conditions under which equipment 
within the scope of the present document is required to comply with the provisions of the 
present document. 

3.2 Abbreviations 
EMC  ElectroMagnetic Compatibility 

LV  Low Voltage 

BER  Bit Error Ratio 

DSB-SC  Double SideBand Suppressed Carrier  

emf  electromotive force 

ESD  ElectroStatic Discharge 
EUT  Equipment Under Test 

LISN  Line Impedance Stabilizing Network  

PEP  Peak Envelope Power 

RF  Radio Frequency 

SSB  Single SideBand. 

3.3. Symbols 
Fb  Skirt bandwidth 
Fc  Centre frequency of the transmitter necessary bandwidth 

Fn  Necessary bandwidth 

HF  High Frequency 

SINAD  Ratio of Signal + Noise + Distortion to Noise + Distortion 

VHF  Very High Frequency 

UHF  Ultra High Frequency. 

4. Technical requirements specifications 

4.1 Environmental profile 

The environmental profile for operation of the equipment shall be declared by the 
supplier. The equipment shall comply with all the technical requirements of the present 
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document at all times when operating within the boundary limits of the required operational 
environmental profile. 

4.2 Conformance requirements 

4.2.1 Unwanted emissions, conducted 

4.2.1.1 Definition 

These are any emissions from the antenna port of the equipment in receive (or transmit 
standby) mode, or any emission outside of exclusion band defined from the necessary 
bandwidth in transmit mode. 

4.2.1.2 Limits 

Table 1: Antenna port limits in transmit mode 
Frequency range Test Limits Remarks 

0.15 MHz to 1.7 MHz -36 dBm or -60 dBc 
whichever is higher 

 

1.7 MHz to 35 MHz -36 dBm or -40 dBc 
whichever is higher 

 

35 MHz to 50 MHz -40 to -60 dBc or 
-36 dBm whichever is higher 

(note 1) 

50 MHz to 1 000 MHz -36 dBm or -60 dBc 
whichever is higher 

 

> 1 000 MHz -30 dBm or -50 dBc 
whichever is higher 

(note 2) 

Note 1: The limit in dBc decreases linearly with the logarithm of frequency in the range 35 MHz  
to 50 MHz. 
Note 2: For measurement at frequencies greater than 40 GHz no test limits are specified. 

 

Where limits are stated using dBc, the reference level is the maximum RF output PEP 
of the transmitter measured at the antenna port. 

Table 2: Antenna port limits in receive or transmit standby mode 
Frequency Range Test Limits Remarks 

0.15 MHz to 1 000 MHz -57 dBm  

> 1 000 MHz -47 dBm (note) 

Note 1: For measurement at frequencies greater than 40 GHz no test limits are specified. 

4.2.2 Unwanted emissions, radiated 

4.2.2.1 Definition 

These are any emissions from the enclosure of the equipment in active, receive (or 
transmit standby) mode, or any emission outside of exclusion band defined from the 
necessary bandwidth in transmit mode. 

 



 TCN 68 - 244: 2006
  

 21 

4.2.2.2 Limits 

Table 3: Enclosure port limits in active mode 
Frequency range Test limits Remarks 

30 MHz to 35 MHz -36 dBm or -40 dBc 
whichever is higher 

 

35 MHz to 50 MHz -40 to -60 dBc or -36 dBm 
whichever is higher 

(Note 1) 

50 MHz to 1000 MHz -36 dBm or -60 dBc 
whichever is higher 

 

> 1000 MHz -30 dBm or -50 dBc 
whichever is higher 

(Note 2) 

Note 1: The limit in dBc decreases linearly with the logarithm of frequency in the range 35 MHz  
to 50 MHz. 
Note 2: For measurement at frequencies greater than 40 GHz no test limits are specified. 

Where limits are stated using dBc, the reference level is the maximum RF output PEP 
of the transmitter measured at the antenna port. 

Table 4: Enclosure port limits in receive or transmit standby mode 
Frequency Range Test Limits Remarks 

30 MHz to 1 000 MHz -57 dBm  

> 1 000 MHz -47 dBm (note) 

Note: For measurement at frequencies greater than 40 GHz no test limits are specified. 

4.2.3 Conducted RF immunity 

4.2.3.1 Definition 

This test assesses the ability of receivers, transmitters, transceivers, transverters, RF 
amplifiers to operate as intended in the presence of a radio frequency conducted disturbance 
at the receiver antenna port. 

This test is applicable to base station, mobile, portable and ancillary equipment. 

This test shall not apply to RF low-noise preamplifiers intended for location directly at 
the antenna. 

In normal use, amateur radio transmitting equipment is not collocated with other radio 
transmitters operating within 10% of its own carrier frequency, so that inter-transmitter 
intermodulation will not occur. Therefore immunity testing of the transmitter antenna port is 
not justified and is not included in the present document. 
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4.2.3.2 Limits 

Table 5: Conducted RF immunity limits 

Environmental 
phenomena 

Operating 
frequency range of EUT 

Characteristics of 
the unwanted signal 

Units 
Performance 

criteria 

< 30 MHz 90 
80 

0.15 - 1 000 

dBµV emf 
% AM (400 Hz) 

MHz 

See subclause 
5.4.1.1 

RF conducted 
immunity 

> 30 MHz 80 
80 

0.15 - 1 000 

dBµV emf 
% AM (400 Hz) 

MHz 

See subclause 
5.4.1.1 

5. Testing for compliance with technical requirements 

5.1. Environmental conditions for testing 

5.1.1. EUT test frequencies 

Testing shall be performed with the EUT set to frequencies as follows: 

- Single-band equipment: test at the centre of the band; 

- Double-band equipment: test at the centre of both bands; 

- HF multi-band equipment or VHF/UHF multi-band equipment: test at the centre of 
the lowest, the centre of the middle, and the centre of the highest band; 

- HF/VHF, HF/UHF or HF/VHF/UHF combined equipment: test at the centre of the 
lowest HF band, the centre of the middle HF band, the centre of the highest HF band, the 
centre of the lowest VHF/UHF band, the centre of the middle VHF/UHF band, and the centre 
of the highest VHF/UHF band. 

5.2 Methods of measurement, test sites and general arrangements for measurements  
       involving the use of radiated fields 

5.2.1 Using the outdoor test site 

The outdoor test site shall comply with the requirements of CISPR 16-1 [5]. The 
standard position for the test sample shall be 1.5 m above the ground plane, supported by a 
non conductive structure. 
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Ground plane

1.5 m

1

2

1 - 4 m

4 3
 

Note:  1. Equipment under test 

2. Test antenna 
    3. High pass filter (may not be necessary) 
    4. Spectrum analyser or measuring receiver 

Figure 1: General arrangement 

5.2.2 Alternative test site using a fully anechoic RF chamber 

Radiated measurements may be performed in a fully anechoic RF chamber simulating a 
free-space EMC environment. 

The chamber shall comply with the return loss characteristics shown in Figure 2 [4]. If 
such a chamber is used, this fact shall be recorded in the test report. 
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Figure 2: Return loss characteristics 

5.3. Essential radio test suites 

5.3.1. Unwanted emissions, conducted 

5.3.1.1 Method of measurement 

The EUT shall be terminated in a non radiating load and power attenuator according to 
the manufacturer's specifications. The output of the power attenuator shall be connected to a 
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measuring receiver. The measuring receiver (or spectrum analyser) shall comply with the 
bandwidth and detector requirements as stated below. 

The EUT shall be modulated such that the maximum PEP output is achieved, either by 
single or multiple tones, or by a suitable bit stream, or in the case of transmitters for other 
than analogue voice or data, by test modulation representative of normal use. Where thermal 
limitations prevent continuous transmissions under such conditions, the measurements may 
be made using gated methods. Under these circumstances, the test method shall be 
documented in the test report. 

The manufacturer shall declare the test modulation. In the case of analogue voice 
modulation for a Single SideBand (SSB) or Double SideBand Suppressed Carrier (DSB-SC) 
transmitter, the modulation shall consist of two sinusoidal, non-harmonically related 
frequencies such as to produce signals of equal output power. In the case of an AM 
transmitter, one such signal shall be used, with a modulation depth of the rated value. In the 
case of a narrow band FM transmitter, the modulation shall consist of a single audio 
frequency of such level that the deviation shall be the rated value as declared by the 
manufacturer. 

In the case of equipment intended for data transmission, the manufacturer shall declare 
a Test Data Sequence with which the transmitter shall be modulated. The Test Data Sequence 
shall be such that: 

- The generated RF signal is the same for each transmission; 

- The transmissions occur regularly in time; 

- Sequences of transmissions can be repeated accurately; 

- The format of the signal is such that the transmitted data (as opposed to any preamble 
or synchronization sequences) is essentially random in nature; 

- The modulation depth (or deviation) attained is representative of the normal intended 
use of the equipment. 

The same Test Data Sequence shall be used for all emissions measurements on the same 
equipment. 

For equipment intended for modulation by signals other than those defined above, the 
modulation shall be representative of that in normal use. In all cases, the details of the 
modulation shall be documented in the test report. 

The measuring receiver shall be tuned over the measurement frequency range and at 
each frequency at which a spurious component is detected, the power level shall be recorded 
as the conducted spurious emission level delivered into the specified load. The measurements 
shall be repeated with the EUT in standby-mode and with the EUT in receive mode. 

The measurement frequency range extends from 150 kHz to 12.5 GHz or 2xFc (table 7) 
if greater than 12.5 GHz, excluding the transmitter exclusion band for emissions. If spurious 
emissions are detected within -10 dB of the specified limit between 1.5 and 4 GHz, then the 
measurement shall continue to 12.75 GHz. If the operating frequency of the EUT is greater 
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than 6.375 GHz, the measurement frequency range shall extend up to and including twice the 
maximum operating frequency. 

Table 6: Bandwidth requirements 
Frequency range 6 dB bandwidth 

150 kHz to 30 MHz 9 kHz to 10 kHz 

30 MHz to 1 000 MHz 100 kHz to 120 kHz 

> 1000 MHz 1 MHz 

To improve measurement sensitivity or to avoid spillover from the wanted emission into 
the measurement receiver bandwidth filters, the measurement bandwidth B may be reduced 
when measuring close to Fc. Where spectrum analysers or similar instruments are used to 
perform the measurement, the measurement bandwidth may be reduced in order to improve 
measurement sensitivity. The total peak power of the all spurious emissions in the bandwidth 
above shall be used to determine whether the requirements are met. A peak detector 
complying with CISPR 16-1 [5] shall be used. 

Table 7: Transmitter exclusion band for emissions 
Necessary bandwidth of emission Exclusion band Exclusion band centre 

Fn < 0.05 Fc 3 Fn + Fb Fc 

Fn > 0.05 Fc 1.1 Fn + Fb Fc 

Where: 

- Fn = Necessary bandwidth of the wanted class of emission as defined in ITU RR [1]  
            appendix 1; 

- Fb = 200 kHz in the frequency range below 30 MHz; 

- Fb = 2 MHz in the frequency range above 30 MHz; 

- Fc = Centre frequency of the transmitter necessary bandwidth. 

5.3.1.2 Limits 

In transmit mode the equipment shall comply with the limits in subclause 4.2.1.2, table 1. 

In receive and/or standby mode the equipment shall comply with the limits in subclause 
4.2.1.2, table 2. 

5.3.2. Unwanted emissions, radiated 

5.3.2.1 Method of measurement 

Radiated emission measurements shall be performed using the substitution method. 

A test antenna shall be used to detect the radiation from the EUT. This antenna is 
mounted on a non conducting 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 1 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. 
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For EUT radiation measurements, the test antenna is connected to a measuring receiver, 
capable of being tuned to any frequency under investigation and of measuring the levels of 
signals at its input. 

The substitution antenna and signal generator is used to replace the equipment under 
test in substitution measurements. For measurements below 1 GHz, the substitution antenna 
shall be half wavelength dipole resonant at the frequency under consideration, or a shortened 
dipole, calibrated to the half wavelength dipole. For measurements between 1 and 4 GHz, 
either a half wavelength dipole or a horn radiator may be used. For measurements above 4 
GHz a horn radiator shall 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 
outside antenna is connected to the cabinet. 

The distance between the lower extremity of the test antenna and the ground shall not 
be less than 0.3 m. 

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 λ/2 at the frequency of 
measurement, and the precautions described in this clause are observed. Measuring distances 
of 3, 5, 10 and 30 m are in common use. 

For frequencies above 1 GHz, a smaller measuring distance may be used provided it is 
greater than five times the maximum dimension of the EUT and five times the maximum 
dimension of the measurement antenna and five times the dimension of the substitution 
antenna and exceeds one half-wavelength at the test frequency. 

The position of auxiliary cables (power supply etc.) which are not adequately decoupled 
may cause variations in the measuring results. In order to get reproducible results, cables and 
wires of auxiliary equipment should be arranged vertically downwards decoupled to the 
ground plane. 

The EUT shall be placed on the support in its standard position and switched on. 

The test antenna shall be oriented initially for vertical polarization. The test antenna 
shall be raised or lowered through the specified height range until the maximum signal level 
is detected. 

The EUT shall be rotated through 3600 about a vertical axis to maximize the detected 
signal. 

The test antenna shall be raised or lowered again, if necessary, through the specified 
height range until a maximum is obtained. This level shall be recorded. 

This measurement shall be repeated for horizontal polarization. 

The substitution antenna shall replace the EUT in the same position and with vertical 
polarization. The frequency of the signal generator shall be adjusted to the frequency under 
investigation. 

The rotation and height scans to maximize the detected signal shall be repeated. 
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The input signal to the substitution antenna shall be adjusted in level until an equal or a 
known related level to that detected from the EUT is obtained in the test receiver. 

The entire measurement sequence shall be repeated with horizontal positioning of the 
antennas. 

The radiated power is equal to the power supplied by the signal generator, modified by 
the known relationship if necessary and after corrections due to the gain of the substitution 
antenna and the cable loss between the signal generator and the substitution antenna. 

The measurement frequency range extends from 30 MHz to 12.5 GHz or 2×Fc if 
greater than 12.5 GHz, excluding the transmitter exclusion band for emissions. If spurious 
emissions are detected within -10 dB of the specified limit between 1.5 and 4 GHz, then the 
measurement shall continue to 12.75 GHz. If the operating frequency of the EUT is greater 
than 6.375 GHz, the measurement frequency range shall extend up to and including twice the 
maximum operating frequency. 

Table 8: Bandwidth requirements 
Frequency range 6 dB Bandwidth 

30 MHz to 1 000 MHz 100 kHz to 120 kHz 

> 1 000 MHz 1 MHz 

To improve measurement sensitivity or to avoid spillover from the wanted emission into 
the measurement receiver bandwidth filters when measuring close to Fc, the measurement of 
narrow band spurious emissions may be performed with a bandwidth smaller than the above. 
The total peak power of the all spurious emissions in the bandwidth above shall be used to 
determine whether the requirements are met. A peak detector complying with CISPR 16-1 [5] 
shall be used. 

Table 9: Transmitter exclusion band for emissions 
Necessary bandwidth of emission Exclusion band Exclusion band centre 

Fn < 0.05 Fc 3 Fn + Fb Fc 

Fn > 0.5 Fc 1.1 Fn + Fb Fc 

Where: 

- Fn = Necessary bandwidth of the wanted class of emission as defined in ITU RR [1]  
   appendix 1; 

- Fb = 200 kHz in the frequency range below 30 MHz; 

- Fb = 2 MHz in the frequency range above 30 MHz; 

- Fc = Centre frequency of the transmitter necessary bandwidth. 

5.3.2.2 Limits 

In transmit mode the equipment shall comply with the limits shown in subclause 
4.2.2.2, table 3. 

In receive and/or standby mode the equipment shall comply with the limits shown in 
subclause 4.2.2.2, table 4. 
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5.4. Other test specifications 

5.4.1. Conducted RF immunity 

5.4.1.1 Method of measurement 

The two input signals shall be connected to the receiver via a combining network. 

Test signal sources which are applied to the receiver shall present an impedance of 50 

Ω to the receiver input. This requirement shall be met irrespective whether one or more 
signals using a combining network are applied to the receiver simultaneously. 

Receivers which require source impedances other than 50 Ω as specified by the 

manufacturer, shall be achieved by an impedance transformer placed between the 50 Ω 
combining network and the receiver input. 

The levels of the test signals shall be expressed in terms of the electromotive force 
(e.m.f.) at the receiver input connector. 

The effects of any intermodulation products and noise produced in the test signal 
sources shall be negligible. 

The wanted test signal, at the nominal frequency of the receiver, with normal test 
modulation, (see table 10), shall be applied to the receiver input connector via one input of 
the combining network at a nominal value of 60 dB (or a lower value as declared by the 
manufacturer) above the maximum usable sensitivity of the EUT as declared by the 
manufacturer in the product documentation. 

Table 10: Test signal 
Mode Units Modulation 

AM 60 % AM (1 kHz) 

FM 60 % of the maximum permissible frequency deviation (1 kHz) 

SSB 1 kHz offset None 

Other modes as declared by the 
manufacturer 

as declared by the manufacturer 

For analogue communication (speech): 

- Where possible, the receiver volume control shall be adjusted to give at least 50% of 
the rated output power as declared by the manufacturer, or in the case of stepped volume 
controls, to the first step that provides an output power of at least 50% of the rated output 
power. 

For non-speech communication: 

- The modulation facilities shall be declared by the manufacturer. 

The test shall be performed over the frequency range 150 kHz to 1 GHz using stepped 
increments of maximum 1% of the momentary frequency with the exception of the exclusion 
band. 

The exclusion band for a receiver and the receiver of a transceiver is determined by the 
characteristics of the equipment. 
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In the case of receivers operating on a fixed single frequency, the exclusion band 
extends from minus 5% to plus 5% of the fixed single frequency. 

In the case of receivers operating, or capable of operating, on a number of spot frequencies 
in a narrow operating frequency band which is less than 20% of the centre frequency of the 
operating band, the exclusion band extends from minus 5% of the lowest frequency of the 
narrow operating frequency band to plus 5% of the highest frequency of that band. 

In the case of receivers operating, or capable of operating on a number of spot 
frequencies over a wide frequency band, the exclusion band for each of the wanted signal test 
frequencies shall extend from minus 5% to plus 5% of each wanted signal test frequency. 

The test shall be applied to the receiver input connector via the second input of the 
combining network. 

Application of the test signal shall not cause the demodulated receiver output to: 

- Be reduced to less than 12 dB SINAD for analogue speech equipment; or 

- Be reduced to less than 80% of the original data throughput for non-speech 
equipment; or 

- Be degraded to a level declared by the manufacturer as appropriate for the type of 
signal conveyed. 

Discrete spurious responses shall be ignored. 

5.4.1.2 Limits 

The equipment shall comply with the limits shown in subclause 4.2.3.2. 
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