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ThiÕt bÞ thu ph¸t v« tuyÕn sö dông kü thuËt 
 ®iÒu chÕ tr¶i phæ trong b¨ng tÇn 2,4 Ghz  

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 

Tiªu chuÈn nµy quy ®Þnh nh÷ng yªu cÇu kü thuËt tèi thiÓu ®èi víi thiÕt bÞ th«ng tin v« 
tuyÕn cã c«ng suÊt bøc x¹ ®¼ng híng t¬ng ®¬ng ®Õn 100 mW e.i.r.p sö dông kü thuËt ®iÒu 
chÕ tr¶i phæ trong b¨ng tÇn 2,4 GHz. 

Tiªu chuÈn nµy kh«ng bao gåm c¸c yªu cÇu vÒ thiÕt kÕ, chÕ t¹o hay thñ tôc lµm viÖc 
cña c¸c thiÕt bÞ th«ng tin v« tuyÕn sö dông kü thuËt ®iÒu chÕ tr¶i phæ trong b¨ng tÇn 2,4 GHz. 

Tiªu chuÈn nµy kh«ng ¸p dông cho thiÕt bÞ v« tuyÕn ®iÖn sö dông cho nghiÖp vô v« 
tuyÕn cè ®Þnh ®iÓm - tíi - ®iÓm. 

Tiªu chuÈn nµy lµm c¬ së cho viÖc chøng nhËn hîp chuÈn c¸c thiÕt bÞ th«ng tin v« 
tuyÕn cã c«ng suÊt bøc x¹ ®¼ng híng t¬ng ®¬ng ®Õn 100 mW e.i.r.p sö dông kü thuËt ®iÒu 
chÕ tr¶i phæ trong b¨ng tÇn 2,4 GHz. 

2. Tµi liÖu tham kh¶o 

[1] ETS 300 328 Second Edittion (11/1996) Radio Equipment and Systems (RES); 
Wideband Transmission systems; Data transmission equipment operating in the 2,4 
GHz ISM band and using spread spectrum modulation techniques. 

[2] ETSI EN 300 328 V1.4.1 (2003-04) Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Wideband Transmission systems; Data transmission 
equipment operating in the 2,4 GHz ISM band and using spread spectrum 
modulation techniques; Harmonized EN covering essential requirements under 
article 3.2 of the R & TTE Directives. 

[3] EN 300 328-1 V1.3.1 (2001-12) Electromagnetic compatibility and Radio spectrum 
Matters (ERM); Wideband Transmission systems; Data transmission equipment 
operating in the 2,4 GHz ISM band and using spread spectrum modulation 
techniques; Part 1: Technocal characteristics and test conditions 

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

3.1 C¸c ®Þnh nghÜa 

Chip: Mét ®¬n vÞ ®iÒu chÕ, ®îc sö dông trong ®iÒu chÕ tr¶i phæ chuçi trùc tiÕp. 

Tèc ®é chip: Sè c¸c chip trªn mét gi©y. 

Chuçi chip: Mét chuçi c¸c chip víi cã ®é dµi vµ cùc tÝnh x¸c ®Þnh tríc. 



TCN 68 - 242: 2006 
 

 6 

ThiÕt bÞ tæ hîp: ThiÕt bÞ kÕt hîp thiÕt bÞ kh«ng cã phÇn thu ph¸t v« tuyÕn vµ thiÕt bÞ cã 
phÇn thu ph¸t v« tuyÕn ®Ó ®a ra ®Çy ®ñ c¸c chøc n¨ng.   

§iÒu chÕ tr¶i phæ chuçi trùc tiÕp: Mét d¹ng ®iÒu chÕ mµ sè liÖu cÇn truyÒn ®îc tæ 
hîp víi mét chuçi m· biÕt tríc ®Ó t¹o ra tÝn hiÖu dïng ®Ó trùc tiÕp ®iÒu chÕ sãng mang.  

Tr¹m cè ®Þnh: ThiÕt bÞ sö dông ë vÞ trÝ cè ®Þnh, dïng mét hoÆc nhiÒu ¨ng ten. 

§iÒu chÕ tr¶i phæ nh¶y tÇn: Mét kü thuËt tr¶i phæ mµ theo thêi gian tÝn hiÖu ph¸t ®i sÏ 
chiÕm mét sè tÇn sè, mçi tÇn sè trong mét kho¶ng thêi gian gäi lµ thêi gian dõng. M¸y ph¸t 
vµ m¸y thu sö dông cïng mÉu bíc nh¶y. D¶i tÇn ®îc x¸c ®Þnh tõ vÞ trÝ nh¶y tÇn thÊp nhÊt, 
vÞ trÝ nh¶y tÇn cao nhÊt vµ ®é réng cña mét vÞ trÝ nh¶y. 

D¶i tÇn: D¶i tÇn sè lµm viÖc cña thiÕt bÞ. 

ThiÕt bÞ chñ: Mét thiÕt bÞ cã thÓ ®¸p øng ®îc toµn bé c¸c chøc n¨ng cña ngêi sö 
dông khi kh«ng nèi vµo phÇn thiÕt bÞ v« tuyÕn vµ phÇn thiÕt bÞ v« tuyÕn nµy cung cÊp c¸c 
chøc n¨ng phô trî. 

¨ng ten tÝch hîp: ¡ng ten ®îc thiÕt kÕ nèi víi thiÕt bÞ mµ kh«ng sö dông ®Çu nèi tiªu 
chuÈn vµ ®îc coi nh mét phÇn cña thiÕt bÞ. 

Tr¹m di ®éng: ThiÕt bÞ sö dông trªn xe hoÆc nh mét ph¬ng tiÖn lu ®éng. 

TÇn sè lµm viÖc: TÇn sè danh ®Þnh mµ thiÕt bÞ lµm viÖc, cßn ®îc gäi lµ tÇn sè trung t©m. 

ThiÕt bÞ v« tuyÕn g¾n thªm: ThiÕt bÞ ®îc sö dông víi nhiÒu lo¹i hÖ thèng thiÕt bÞ chñ, 
sö dông c¸c chøc n¨ng ®iÒu khiÓn vµ nguån cung cÊp cña thiÕt bÞ chñ. 

§êng bao c«ng suÊt: §êng bao c«ng suÊt/tÇn sè trong ®ã t¹o ra c¸c c«ng suÊt cao 
tÇn cã Ých. 

§iÒu chÕ tr¶i phæ: Kü thuËt ®iÒu chÕ trong ®ã n¨ng lîng cña tÝn hiÖu ph¸t ®îc dµn 
tr¶i trªn phÇn lín phæ tÇn sè t¬ng øng. 

ThiÕt bÞ v« tuyÕn ®éc lËp: ThiÕt bÞ th«ng tin, b×nh thêng ®îc sö dông mét c¸ch  
®éc lËp. 

3.2 C¸c ch÷ viÕt t¾t 

DSSS  Tr¶i phæ chuçi trùc tiÕp 

e.i.r.p  C«ng suÊt bøc x¹ ®¼ng híng t¬ng ®¬ng 

FHSS  Tr¶i phæ nh¶y tÇn 

ISM  C«ng nghiÖp, khoa häc vµ y tÕ 

R&TTE  ThiÕt bÞ ®Çu cuèi viÔn th«ng vµ v« tuyÕn 

RF  TÇn sè v« tuyÕn 

Tx  M¸y ph¸t  

Rx  M¸y thu. 

3.3 C¸c ký hiÖu 

dBm  dB t¬ng øng víi 1 mW 

dBW  dB t¬ng øng víi 1 W. 
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4. Yªu cÇu kü thuËt 

 4.1 §iÒu chÕ 

C¸c nhµ s¶n xuÊt ph¶i c«ng bè c¸c ®Æc tÝnh ®iÒu chÕ cña thiÕt bÞ. §Ó x¸c ®Þnh mËt ®é 
c«ng suÊt ®èi víi tõng lo¹i thiÕt bÞ, tiªu chuÈn nµy x¸c ®Þnh hai lo¹i thiÕt bÞ: thiÕt bÞ ®iÒu chÕ 
tr¶i phæ nh¶y tÇn (FHSS) vµ thiÕt bÞ ®iÒu chÕ kh¸c tr¶i phæ nh¶y tÇn trong ®ã bao gåm c¶ ®iÒu 
chÕ tr¶i phæ chuçi trùc tiÕp (DSSS). 

4.1.1 §iÒu chÕ tr¶i phæ nh¶y tÇn  

§iÒu chÕ tr¶i phæ nh¶y tÇn ph¶i sö dông Ýt nhÊt 20 kªnh kh«ng chång lÊn, ®îc x¸c 
®Þnh tríc, hoÆc c¸c vÞ trÝ nh¶y tÇn ®îc ph©n biÖt bëi b¨ng th«ng cña kªnh ®o ®îc t¹i møc 
thÊp h¬n c«ng suÊt ®Ønh 20 dB. Kho¶ng thêi gian dõng cña mçi kªnh kh«ng ®îc vît qu¸ 
0,4 s. Khi thiÕt bÞ ho¹t ®éng (ph¸t vµ/hoÆc thu) mçi kªnh cña chuçi nh¶y tÇn ph¶i ®îc chiÕm 
Ýt nhÊt mét lÇn trong mét chu kú kh«ng qu¸ bèn lÇn tÝch sè gi÷a thêi gian dõng trªn mét 
chÆng (hop) vµ sè kªnh. 

4.1.2 §iÒu chÕ tr¶i phæ chuçi trùc tiÕp vµ c¸c d¹ng ®iÒu chÕ kh¸c: 

Trong tiªu chuÈn nµy, c¸c d¹ng ®iÒu chÕ tr¶i phæ kh¸c víi d¹ng ®iÒu chÕ nªu t¹i môc 
4.1.1 sÏ ®îc ®¸nh gi¸ t¬ng ®¬ng ®iÒu chÕ tr¶i phæ chuçi trùc tiÕp. C¸c hÖ thèng sö dông 
ph¬ng ph¸p ®iÒu chÕ t¬ng ®¬ng ph¬ng ph¸p DSSS sÏ ®îc ®o thö tu©n theo c¸c yªu cÇu 
®o DSSS. 

 4.2 C¸c chØ tiªu cña m¸y ph¸t 

4.2.1 C«ng suÊt bøc x¹ hiÖu dông 

C«ng suÊt bøc x¹ hiÖu dông (E.R.P) lµ tæng c«ng suÊt cña m¸y ph¸t. C«ng suÊt bøc x¹ 
hiÖu dông (E.R.P) ph¶i b»ng hoÆc nhá h¬n -10 dBW (100 mW) e.i.r.p. Giíi h¹n nµy ®îc ¸p 
dông cho bÊt kú tæ hîp vÒ møc c«ng suÊt vµ ¨ng ten sö dông. 

4.2.2 MËt ®é c«ng suÊt phæ lín nhÊt 

MËt ®é c«ng suÊt phæ lín nhÊt lµ møc c«ng suÊt tøc thêi tÝnh lín nhÊt theo Watt trªn Hz 
(W/Hz) do m¸y ph¸t t¹o ra trong ®êng bao c«ng suÊt. 

§èi víi thiÕt bÞ sö dông ®iÒu chÕ FHSS, mËt ®é c«ng suÊt phæ lín nhÊt nhá h¬n hoÆc 
b»ng -10 dBW (100 mW) trªn 100 kHz e.i.r.p. §èi víi thiÕt bÞ sö dông ®iÒu chÕ kh¸c, mËt ®é 
c«ng suÊt phæ lín nhÊt cã giíi h¹n trªn lµ -20 dBW (10 mW) trªn MHz e.i.r.p. 

4.2.3 D¶i tÇn sè c«ng t¸c 

D¶i tÇn sè cña thiÕt bÞ ®îc tÝnh tõ tÇn sè thÊp nhÊt tíi tÇn sè cao nhÊt ®îc giíi h¹n bëi 
®êng bao c«ng suÊt.  

fH lµ tÇn sè cao nhÊt cña ®êng bao c«ng suÊt: ®ã lµ tÇn sè cao nhÊt trªn trôc tÇn sè cña 
c«ng suÊt lín nhÊt, t¹i ®ã c«ng suÊt ra sôt díi møc cña mËt ®é c«ng suÊt phæ -80 dBm/Hz 
e.i.r.p. (hoÆc -30 dBm nÕu ®o t¹i b¨ng th«ng 100 kHz).  

fL lµ tÇn sè thÊp nhÊt cña ®êng bao c«ng suÊt: ®ã lµ tÇn sè xa nhÊt díi trôc tÇn sè cña 
c«ng suÊt lín nhÊt, t¹i ®ã c«ng suÊt ra sôt díi møc t¬ng ®¬ng cña mËt ®é c«ng suÊt phæ 
tíi -80 dBm/Hz e.i.r.p. (hoÆc -30 dBm nÕu ®o t¹i b¨ng th«ng 100 kHz).  
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§èi víi mét tÇn sè lµm viÖc cho tríc, ®é réng cña ®êng bao c«ng suÊt lµ (fH – fL). 
Trong thiÕt bÞ cho phÐp ®iÒu chØnh hoÆc lùa chän c¸c tÇn sè lµm viÖc kh¸c nhau, ®êng bao 
c«ng suÊt chiÕm c¸c vÞ trÝ kh¸c nhau trong b¨ng tÇn ®îc ph©n bæ. D¶i tÇn sè nµy ®îc x¸c 
®Þnh bëi c¸c gi¸ trÞ thÊp nhÊt fL vµ gi¸ trÞ cao nhÊt fH, do sù ®iÒu chØnh cña thiÕt bÞ tõ tÇn sè 
lµm viÖc thÊp nhÊt vµ tÇn sè lµm viÖc cao nhÊt. 

D¶i tÇn sè cña toµn bé thiÕt bÞ n»m trong b¨ng tÇn 2,4 GHz – 2,4835 GHz (fL > 2,4 GHz 
vµ fH < 2,4835 GHz). 

4.2.4 C¸c ph¸t x¹ gi¶  

C¸c ph¸t x¹ gi¶ lµ c¸c ph¸t x¹ ngoµi d¶i tÇn sè cña thiÕt bÞ (®Þnh nghÜa t¹i môc 4.2.3). 
Møc cña c¸c ph¸t x¹ gi¶ ®îc ®o díi d¹ng: 

a) C«ng suÊt cña c¸c ph¸t x¹ ngoµi d¶i tÇn cña thiÕt bÞ trªn t¶i cho tríc (ph¸t x¹ gi¶ 
dÉn); vµ  

b) C«ng suÊt bøc x¹ hiÖu dông cña c¸c bøc x¹ bëi tñ m¸y hoÆc cÊu tróc cña thiÕt bÞ (bøc 
x¹ tñ m¸y); hoÆc  

c) C«ng suÊt bøc x¹ hiÖu dông do bøc x¹ bëi tñ m¸y vµ ¨ng ten. 

C¸c ph¸t x¹ gi¶ cña m¸y ph¸t kh«ng ®îc vît qu¸ gi¸ trÞ ë b¶ng 1 vµ 2. 

B¶ng 1: Møc giíi h¹n ph¸t x¹ gi¶ trong b¨ng hÑp ®èi víi m¸y ph¸t 
D¶i tÇn sè Giíi h¹n khi ho¹t ®éng Giíi h¹n khi dù phßng 

Tõ 30 MHz ®Õn 1 GHz -36 dBm -57 dBm 

Tõ 1 GHz ®Õn 12,75 GHz -30 dBm -47 dBm 

Tõ 1,8 GHz ®Õn 1,9 GHz 
Tõ 5,15 GHz ®Õn 5,3 GHz 

-47 dBm -47 dBm 

C¸c gi¸ trÞ giíi h¹n ë b¶ng 1 ¸p dông cho c¸c ph¸t x¹ b¨ng hÑp, vÝ dô ph¸t x¹ do rß bé 
dao ®éng néi. §o c¸c ph¸t x¹ nµy trong ®o¹n b¨ng th«ng cµng nhá cµng tèt ®Ó ®¹t ®îc c¸c 
gi¸ trÞ ®o cã ®é tin cËy cao.  

C¸c ph¸t x¹ b¨ng réng kh«ng ®îc vît qu¸ c¸c gi¸ trÞ ë b¶ng 2. 

B¶ng 2: Møc giíi h¹n ph¸t x¹ gi¶ trong b¨ng réng ®èi víi m¸y ph¸t 
D¶i tÇn sè Giíi h¹n khi ho¹t ®éng Giíi h¹n khi dù phßng 

Tõ 30 MHz ®Õn 1 GHz -86 dBm/Hz -107 dBm/Hz 

Tõ 1 GHz ®Õn 12,75 GHz -80 dBm/Hz -97 dBm/Hz 

Tõ 1,8 GHz ®Õn 1,9 GHz 
Tõ 5,15 GHz ®Õn 5,3 GHz 

-97 dBm/Hz -97 dBm/Hz 

4.3 C¸c chØ tiªu cña m¸y thu  

4.3.1 Tæng quan 

Tiªu chuÈn nµy chØ quy ®Þnh yªu cÇu kü thuËt vÒ c¸c giíi h¹n ph¸t x¹ gi¶ ®èi víi m¸y thu. 

4.3.2 C¸c ph¸t x¹ gi¶ 

C¸c ph¸t x¹ gi¶ cña m¸y thu kh«ng ®îc vît qu¸ gi¸ trÞ cho ë b¶ng 3 vµ b¶ng 4 trong 
d¶i tÇn chØ ®Þnh. 
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B¶ng 3: C¸c giíi h¹n ph¸t x¹ gi¶ trong b¨ng hÑp ®èi víi m¸y thu 
D¶i tÇn sè Giíi h¹n 

Tõ 30 MHz ®Õn 1 GHz -57 dBm 

Tõ 1 GHz ®Õn 12,75 GHz -47 dBm 

C¸c gi¸ trÞ giíi h¹n trªn ®©y ¸p dông cho c¸c ph¸t x¹ b¨ng hÑp, vÝ dô nh ph¸t x¹ do rß 
bé dao ®éng néi. §o c¸c ph¸t x¹ nµy trong ®o¹n b¨ng th«ng cµng nhá cµng tèt ®Ó ®¹t ®îc 
c¸c gi¸ trÞ ®o cã ®é tin cËy cao. C¸c gi¸ trÞ ph¸t x¹ b¨ng réng kh«ng ®îc vît qu¸ c¸c gi¸ trÞ 
ë b¶ng 4. 

B¶ng 4: C¸c giíi h¹n ph¸t x¹ gi¶ trong b¨ng réng ®èi víi m¸y thu 
D¶i tÇn sè Giíi h¹n 

Tõ 30 MHz ®Õn 1 GHz -107 dBm/Hz 

Tõ 1 GHz ®Õn 12,75 GHz -97 dBm/Hz 

5. C¸c ®iÒu kiÖn ®o kiÓm 

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

§o kiÓm hîp chuÈn ph¶i ®îc thùc hiÖn ë ®iÒu kiÖn b×nh thêng vµ tíi h¹n trõ khi cã 
chØ ®Þnh kh¸c. 

5.2 Nguån cung cÊp 

5.2.1 Nguån cung cÊp cho c¸c thiÕt bÞ lµm viÖc ®éc lËp  

Trong qu¸ tr×nh kiÓm tra, nguån cung cÊp cña thiÕt bÞ ph¶i ®îc thay thÕ b»ng mét 
nguån ®o kiÓm, cã kh¶ n¨ng t¹o ra ®iÖn ¸p b×nh thêng vµ ®iÖn ¸p tíi h¹n. Trë kh¸ng trong 
cña nguån ®o kiÓm nµy ph¶i ®ñ nhá ®Ó kh«ng lµm ¶nh hëng tíi kÕt qu¶ ®o.  

Víi môc ®Ých kiÓm tra, ®iÖn ¸p cña nguån cung cÊp ph¶i ®îc ®o ë ®Çu vµo cña thiÕt bÞ.  

Khi ®o kiÓm, c¸c ®iÖn ¸p nguån ph¶i ®îc duy tr× víi dung sai ±1% so víi ®iÖn ¸p lóc 
b¾t ®Çu ®o. Gi¸ trÞ dung sai nµy lµ rÊt quan träng ®èi víi c¸c th«ng sè nguån cung cÊp; sö 
dông nguån cã dung sai cµng nhá th× c¸c gi¸ trÞ ®o ®îc cµng chÝnh x¸c. 

5.2.2 Nguån cung cÊp cho c¸c thiÕt bÞ v« tuyÕn g¾n thªm  

Nguån ®o kiÓm cho c¸c thiÕt bÞ v« tuyÕn g¾n thªm ®îc cung cÊp bëi nguån cña c¸c 
thiÕt bÞ chñ hay nguån ngoµi.  

NÕu nguån cung cÊp cña thiÕt bÞ chñ vµ/hoÆc thiÕt bÞ v« tuyÕn g¾n thªm lµ nguån ¾c qui 
th× ¾c qui ph¶i ®îc thay thÕ b»ng nguån ®o kiÓm ë vÞ trÝ cµng gÇn ®iÓm ®Êu ¾c qui cµng tèt. 

5.3 C¸c ®iÒu kiÖn ®o kiÓm b×nh thêng 

5.3.1 §é Èm vµ nhiÖt ®é b×nh thêng 

- NhiÖt ®é:  +150C ®Õn +350C;  

- §é Èm t¬ng ®èi: 20% ®Õn 75%,  
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Trêng hîp kh«ng thÓ thùc hiÖn ®îc ®o kiÓm trong nh÷ng ®iÒu kiÖn trªn th× cÇn ph¶i 
ghi chó l¹i c¸c gi¸ trÞ thùc vµ sù ¶nh hëng lªn c¸c kÕt qu¶ ®o. 

5.3.2 Nguån ®o kiÓm b×nh thêng 

5.3.2.1 Nguån ®iÖn líi 

§iÖn ¸p ®o kiÓm b×nh thêng cho thiÕt bÞ ®Êu nèi vµo nguån ®iÖn líi lµ ®iÖn ¸p líi 
danh ®Þnh.  

TÇn sè cña nguån ®o kiÓm t¬ng øng víi nguån ®iÖn líi AC ph¶i n»m trong kho¶ng 
49 Hz ®Õn 51 Hz. 

5.3.2.2 Nguån ¾c qui axit-ch× dïng trªn xe « t« 

Khi thiÕt bÞ v« tuyÕn sö dông nguån ¾c qui axit-ch× trªn xe « t«, ®iÖn ¸p kiÓm tra b×nh 
thêng ph¶i b»ng 1,1 lÇn ®iÖn ¸p danh ®Þnh cña ¾c qui (6 V, 12 V...).  

Khi ho¹t ®éng víi c¸c nguån cung cÊp kh¸c hoÆc c¸c lo¹i ¾c qui kh¸c (s¬ cÊp hoÆc thø 
cÊp), ®iÖn ¸p kiÓm tra b×nh thêng lÊy theo c«ng bè cña nhµ s¶n xuÊt. 

5.4 C¸c ®iÒu kiÖn ®o kiÓm tíi h¹n 

5.4.1 NhiÖt ®é tíi h¹n 

Khi ®o kiÓm ë nhiÖt ®é tíi h¹n, thùc hiÖn ®o theo c¸c thñ tôc quy ®Þnh t¹i môc 5.4.3, 
víi c¸c nhiÖt ®é tíi h¹n nh sau: 

- NhiÖt ®é tíi h¹n díi -200C; 

- NhiÖt ®é tíi h¹n trªn +550C; 

5.4.2 §iÖn ¸p lµm viÖc tíi h¹n 

NÕu thiÕt bÞ v« tuyÕn lµ mét phÇn cña thiÕt bÞ kÕt hîp nµo ®ã, ®îc cung cÊp nguån tõ 
nguån chung th× kh«ng yªu cÇu ®o ë ®iÒu kiÖn nµy 

5.4.2.1 Gi¸ trÞ ®iÖn ¸p líi 

Gi¸ trÞ ®iÖn ¸p líi tíi h¹n cÇn ®o ®èi víi thiÕt bÞ dïng nguån xoay chiÒu AC lµ gi¸ trÞ 
danh ®Þnh ±10%. 

5.4.2.2 Nguån ¾c qui axit-ch× dïng trªn xe « t« 

Khi thiÕt bÞ v« tuyÕn sö dông nguån ¾c qui axit-ch× trªn xe « t«, ®iÖn ¸p kiÓm tra tíi h¹n 
ph¶i b»ng 1,3 vµ 0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c qui (6 V, 12 V...).  

5.4.2.3 Nguån ¾c qui lo¹i kh¸c 

§iÖn ¸p tíi h¹n díi dïng cho thiÕt bÞ v« tuyÕn sö dông c¸c lo¹i ¾c qui kh¸c nhau  
nh sau:  

- §èi víi ¾c qui LeclanchÐ hoÆc Lithium: 0,85 lÇn ®iÖn ¸p danh ®Þnh cña ¾c qui. 

- §èi víi ¾c qui Mercury hoÆc Nikel - cadmium: 0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c qui.  

Trong c¶ hai trêng hîp ®iÖn ¸p tíi h¹n trªn ®îc ¸p dông lµ 1,15 lÇn ®iÖn ¸p danh ®Þnh 
cña ¾c qui.  
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§èi víi c¸c thiÕt bÞ sö dông c¸c lo¹i nguån cung cÊp kh¸c, hoÆc cã kh¶ n¨ng ho¹t ®éng 
víi mét lo¹t c¸c nguån cung cÊp (s¬ cÊp, thø cÊp), c¸c gi¸ trÞ ®iÖn ¸p ®o thö tíi h¹n do nhµ 
s¶n xuÊt c«ng bè. 

5.4.3 Thñ tôc thö t¹i nhiÖt ®é tíi h¹n  

Tríc khi thùc hiÖn ®o thö ph¶i ®Ó thiÕt bÞ c©n b»ng nhiÖt trong phßng ®o.  

ThiÕt bÞ ph¶i ®îc t¾t nguån trong qu¸ tr×nh æn ®Þnh nhiÖt. Trêng hîp thiÕt bÞ cã chøa 
c¸c m¹ch æn ®Þnh nhiÖt ®é thiÕt kÕ ®Ó lµm viÖc liªn tôc, c¸c m¹ch nµy ph¶i ®îc bËt lªn lµm 
viÖc trong 15 phót sau khi ®¹t ®îc sù c©n b»ng nhiÖt. Sau thêi gian nµy thiÕt bÞ ph¶i ®¹t ®îc 
c¸c yªu cÇu kü thËt quy ®Þnh. §èi víi kiÓu thiÕt bÞ nµy, nhµ s¶n xuÊt ph¶i cung cÊp c¸c m¹ch 
nguån ®Ó nu«i c¸c khèi m¹ch mét c¸ch ®éc lËp víi nguån nu«i vµ phÇn cßn l¹i cña thiÕt bÞ.  

NÕu c©n b»ng nhiÖt kh«ng ®îc kiÓm tra, ph¶i ®Ó thêi gian æn ®Þnh nhiÖt tèi thiÓu mét 
giê, hoÆc thêi gian nµy cã thÓ ®îc quyÕt ®Þnh bëi phßng ®o. Chuçi c¸c phÐp ®o ®îc lùa 
chän vµ ®é Èm trong phßng ®o ®îc ®iÒu khiÓn ®Ó kh«ng bÞ ngng ®äng h¬i níc.  

Tríc khi ®o thö t¹i nhiÖt ®é tíi h¹n trªn, cÇn ®Æt thiÕt bÞ trong phßng ®o vµ chê ®Õn khi 
c©n b»ng nhiÖt. ThiÕt bÞ ®îc cho ph¸t sè liÖu thö Ýt nhÊt trong mét phót, sau ®ã ë chÕ ®é thu 
d÷ liÖu trong bèn phót, lóc nµy thiÕt bÞ ph¶i ®¹t ®îc c¸c yªu cÇu kü thuËt.  

§Ó ®o thö ë nhiÖt ®é tíi h¹n díi cÇn ®Æt thiÕt bÞ trong phßng ®o vµ chê ®Õn khi c©n 
b»ng nhiÖt, sau ®ã ®Ó thiÕt bÞ ë chÕ ®é dù phßng hoÆc ë chÕ ®é thu trong kho¶ng mét phót sau 
®ã thiÕt bÞ ph¶i ®¹t ®îc c¸c yªu cÇu kü thuËt. 

5.5 Lùa chän thiÕt bÞ ®o 

5.5.1 Lùa chän mÉu ®o 

PhÐp ®o cÇn ®îc thùc hiÖn trªn mét hoÆc trªn nhiÒu mÉu s¶n phÈm ®îc s¶n xuÊt c«ng 
nghiÖp, hoÆc trªn s¶n phÈm thùc nghiÖm t¬ng ®¬ng. Trêng hîp phÐp ®o ®îc thùc hiÖn 
trªn s¶n phÈm thùc nghiÖm th× s¶n phÈm ®îc s¶n xuÊt c«ng nghiÖp t¬ng øng ph¶i hoµn 
toµn gièng vÒ mäi mÆt víi s¶n phÈm thùc nghiÖm ®îc ®o. 

PhÐp ®o c«ng suÊt bøc x¹ v« tuyÕn thêng kh«ng chÝnh x¸c, do vËy nªn dïng phÐp ®o 
dÉn. Trong phÐp ®o dÉn cã thÓ ph¶i dïng ®Õn c¸c ®Çu nèi (connector) phï hîp. Trêng hîp 
kh«ng dïng ®îc ®Çu nèi th× ph¶i dïng bé ghÐp ®o phï hîp ®Ó chuyÓn ®æi tÝn hiÖu bøc x¹ 
thµnh tÝn hiÖu dÉn. NÕu kh«ng sö dông ®îc c¸c ph¬ng ph¸p ®o trªn, ph¶i dïng ph¬ng 
ph¸p ®o bøc x¹. 

5.5.2 Thùc hiÖn 

ThiÕt bÞ ®éc lËp ®îc thùc hiÖn ®o kiÓm víi bÊt kú thiÕt bÞ phô trî nµo. C¸c thiÕt bÞ v« 
tuyÕn g¾n thªm cã thÓ ®îc ®o cïng víi c¸c thiÕt bÞ chñ vµ/hoÆc thiÕt bÞ g¸ l¾p phï hîp. Khi 
sö dông tËp hîp nhiÒu thiÕt bÞ v« tuyÕn vµ ¨ng ten, cÊu h×nh ®îc chän ®Ó ®o kiÓm nh sau: 

- §èi víi mçi tËp hîp, x¸c ®Þnh møc c«ng suÊt ®îc ngêi sö dông lùa chän cao nhÊt vµ 
bé ¨ng ten cã ®é lîi lín nhÊt.  

- Tõ c¸c tËp hîp kÕt qu¶, chän lÊy tËp hîp nµo cã c«ng suÊt bøc x¹ ®¼ng híng t¬ng 
®¬ng lín nhÊt. 
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5.5.3 Lùa chän c¸c tÇn sè lµm viÖc 

ThiÕt bÞ cã thÓ ®îc ®iÒu chØnh hoÆc lµm viÖc t¹i c¸c tÇn sè kh¸c nhau, tèi thiÓu cã hai 
tÇn sè lµm viÖc cã thÓ ®îc lùa chän lµ c¸c giíi h¹n trªn vµ díi cña (c¸c) d¶i tÇn sè cña  
thiÕt bÞ. 

5.6 §o kiÓm c¸c thiÕt bÞ ®îc ®Êu nèi tíi thiÕt bÞ chñ vµ c¸c thiÕt bÞ v« tuyÕn g¾n thªm 

§èi víi c¸c thiÕt bÞ kÕt hîp vµ ®èi víi c¸c khèi v« tuyÕn ph¶i ®Êu nèi tíi thiÕt bÞ chñ ®Ó 
cung cÊp c¸c chøc n¨ng v« tuyÕn, cho phÐp sö dông c¸c phÐp ®o thay thÕ kh¸c nhau. Khi sö 
dông nhiÒu tæ hîp, viÖc ®o kiÓm kh«ng cÇn lÆp l¹i ®èi víi c¸c tæ hîp khèi v« tuyÕn vµ thiÕt bÞ 
chñ kh¸c nhau nÕu chóng gièng nhau vÒ c¬ b¶n.  

Khi sö dông nhiÒu tæ hîp vµ c¸c thiÕt bÞ kÕt hîp kh«ng gièng nhau vÒ c¬ b¶n, mét thiÕt 
bÞ kÕt hîp nµy ph¶i ®îc ®o theo toµn bé c¸c yªu cÇu kü thuËt quy ®Þnh trong tiªu chuÈn nµy 
vµ c¸c thiÕt bÞ kÕt hîp kh¸c chØ ®o kiÓm c¸c ph¸t x¹ gi¶ bøc x¹. 

5.6.1 Lùa chän A: ThiÕt bÞ kÕt hîp 

C¸c thiÕt bÞ kÕt hîp hoÆc tæ hîp c¸c thiÕt bÞ v« tuyÕn g¾n thªm víi c¸c lo¹i thiÕt bÞ chñ 
cô thÓ ®îc sö dông ®Ó ®o kiÓm theo ®Çy ®ñ c¸c yªu cÇu kü thuËt trong tiªu chuÈn. 

5.6.2 Lùa chän B: Sö dông mét thiÕt bÞ chñ hoÆc thiÕt bÞ g¸ l¾p 

Trêng hîp khèi v« tuyÕn lµ mét thiÕt bÞ v« tuyÕn g¾n thªm ®îc dù ®Þnh sö dông trong 
nhiÒu bé kÕt hîp kh¸c nhau, cÊu h×nh ®o kiÓm phï hîp bao gåm thiÕt bÞ g¸ l¾p hoÆc thiÕt bÞ 
chñ ®iÓn h×nh. CÊu h×nh nµy ph¶i ®¹i diÖn cho c¸c lo¹i tæ hîp mµ thiÕt bÞ cã thÓ sö dông. 
ThiÕt bÞ g¸ l¾p ph¶i cho phÐp phÇn thiÕt bÞ v« tuyÕn ®îc cÊp nguån vµ kÝch thÝch ho¹t ®éng 
nh khi ®îc ®Êu nèi tíi hoÆc ®a vµo thiÕt bÞ chñ hoÆc thiÕt bÞ kÕt hîp. ViÖc ®o kiÓm ph¶i 
®îc thùc hiÖn theo mäi yªu cÇu kü thuËt nªu trong tiªu chuÈn. 

5.6.3 Chuçi sè liÖu thö 

Nhµ s¶n xuÊt ph¶i cung cÊp chuçi sè liÖu ®o thö ®Ó kiÓm tra qu¸ tr×nh ®iÒu chÕ. Chuçi 
sè liÖu ®o thö nµy sÏ tr¶i c«ng suÊt ph¸t cña m¸y ph¸t trªn ®êng bao c«ng suÊt. NÕu thiÕt bÞ 
v« tuyÕn kh«ng ph¸t tÝn hiÖu RF liªn tôc th× chuçi sè liÖu thö ph¶i: 

- T¹o ra tÝn hiÖu RF gièng hÖt nhau trong mçi lÇn truyÒn  

- TruyÒn dÉn ®Òu ®Æn theo thêi gian 

- Chuçi tÝn hiÖu truyÒn dÉn lÆp l¹i chÝnh x¸c. 

5.7 Th«ng tin s¶n phÈm 

C¸c th«ng tin sau ®©y cÇn thiÕt ®Ó thùc hiÖn c¸c phÐp ®o: 

a) KiÓu ®iÒu chÕ sö dông: ®iÒu chÕ FHSS, ®iÒu chÕ DSSS hoÆc c¸c kiÓu ®iÒu chÕ kh¸c; 

b) Khi sö dông ®iÒu chÕ FHSS: sè lîng kªnh nh¶y tÇn, thêi gian dõng cho tõng kªnh 
vµ thêi gian lín nhÊt gi÷a hai trêng hîp sö dông cïng mét kªnh; 

c) D¶i tÇn sè lµm viÖc cña thiÕt bÞ vµ, nÕu cã thÓ, c¸c b¨ng tÇn ho¹t ®éng; 

d) KiÓu thiÕt bÞ, vÝ dô: thiÕt bÞ lµm viÖc ®éc lËp, thiÕt bÞ v« tuyÕn g¾n thªm, thiÕt bÞ lµm 
viÖc kÕt hîp...; 
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e) C¸c ®iÒu kiÖn lµm viÖc tíi h¹n ¸p dông cho thiÕt bÞ; 

f) C¸c tæ hîp dù kiÕn sÏ sö dông cña c¸c thiÕt lËp c«ng suÊt thiÕt bÞ v« tuyÕn vµ mét hay 
mét sè tæ hîp ¨ng ten vµ c¸c møc e.i.r.p t¬ng øng cña chóng; 

g) C¸c ®iÖn ¸p danh ®Þnh cña thiÕt bÞ v« tuyÕn lµm viÖc ®éc lËp hoÆc ®iÖn ¸p danh ®Þnh 
cña thiÕt bÞ chñ hoÆc thiÕt bÞ kÕt hîp trong trêng hîp cã c¸c thiÕt bÞ v« tuyÕn g¾n thªm; 

h) KiÓm tra ®iÒu chÕ ®· ®îc sö dông. 

6. C¸c ph¬ng ph¸p ®o kiÓm 

6.1 Tæng quan 

PhÇn nµy qui ®Þnh c¸c ph¬ng ph¸p ®o kiÓm c¸c th«ng sè cña m¸y ph¸t vµ m¸y thu  
sau ®©y:  

- C«ng suÊt bøc x¹ hiÖu dông; 

- MËt ®é c«ng suÊt phæ lín nhÊt; 

- C¸c d¶i tÇn sè; 

- C¸c ph¸t x¹ gi¶ ph¸t; 

- C¸c ph¸t x¹ gi¶ thu.  

C¸c ph¬ng ph¸p ®o kiÓm sau ®©y dïng cho c¸c thiÕt bÞ ®éc lËp vµ c¸c cÊu h×nh thiÕt bÞ 
®îc x¸c ®Þnh ë môc 5.5. 

6.2 §o c¸c chØ tiªu cña m¸y ph¸t 

6.2.1 C«ng suÊt bøc x¹ hiÖu dông (e.r.p) 

§iÒu kiÖn ®o kiÓm xem môc 5. 

C«ng suÊt bøc x¹ hiÖu dông (e.r.p) ph¶i ®îc x¸c ®Þnh vµ ghi l¹i kÕt qu¶. Ph¬ng ph¸p 
®o ®îc ¸p dông cho tæ hîp thiÕt bÞ v« tuyÕn vµ ¨ng ten cña nã. Trêng hîp ngêi sö dông cã 
thÓ ®iÒu chØnh ®îc c¸c møc c«ng suÊt cao tÇn th× c¸c phÐp ®o ph¶i thùc hiÖn víi c¸c møc 
c«ng suÊt cao nhÊt cã s½n cho ngêi sö dông ®èi víi  thiÕt bÞ. 

Ph¬ng ph¸p ®o kiÓm ®îc ¸p dông cho c¶ phÐp ®o dÉn vµ phÐp ®o bøc x¹. 

Trong trêng hîp ®o bøc x¹, sö dông vÞ trÝ ®o nh m« t¶ ë Phô lôc A vµ c¸c thñ tôc ®o 
nh m« t¶ ë Phô lôc B, c«ng suÊt bøc x¹ hiÖu dông nh quy ®Þnh t¹i môc 4.2.1 ®îc ®o vµ ghi 
l¹i trong b¸o c¸o ®o. 

Trong trêng hîp ®o dÉn, m¸y ph¸t ph¶i ®îc nèi víi thiÕt bÞ ®o qua mét bé suy hao 
phï hîp vµ c«ng suÊt RF nh quy ®Þnh t¹i môc 4.2.1 ®îc ®o vµ ghi l¹i trong b¸o c¸o ®o. 

PhÐp ®o ph¶i ®îc thùc hiÖn ë chÕ ®é lµm viÖc b×nh thêng cña thiÕt bÞ v« tuyÕn víi 
®iÒu chÕ sö dông chuçi sè liÖu thö.  

Thñ tôc ®o nh sau:  

 Bíc 1: 

- Sö dông ®Çu nèi phï hîp, nèi ®Çu ra cña m¸y ph¸t víi mét ®i-èt t¸ch sãng; 

- §Çu ra cña ®i-èt t¸ch sãng ®îc nèi tíi kªnh däc cña m¸y ®o m¸y hiÖn sãng; 

- Bé tæ hîp ®i-èt t¸ch sãng vµ m¸y hiÖn sãng ph¶i cã kh¶ n¨ng t¸i sinh mét c¸ch trung 
thùc c¸c gi¸ trÞ ®Ønh cña ®êng bao c«ng suÊt vµ chu kú cña tÝn hiÖu ra cña m¸y ph¸t; 
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- Chu kú lµm viÖc cña m¸y ph¸t quan s¸t ®îc (Tx on/(Tx on + Tx off)) ®îc ghi b»ng 
biÕn x, (0 < x < 1) vµ ®îc ghi l¹i trong b¸o c¸o ®o. §Ó kiÓm tra, thiÕt bÞ ph¶i lµm viÖc víi 
chu kú lµm viÖc b»ng hoÆc lín h¬n 0,1.  

Bíc 2:  

- C«ng suÊt ra trung b×nh cña m¸y ph¸t ®îc x¸c ®Þnh bëi sö dông m¸y ®o c«ng suÊt 
cao tÇn b¨ng réng ®· ®îc hiÖu chuÈn cã bé t¸ch sãng cÆp nhiÖt ®iÖn hoÆc mét thiÕt bÞ t¬ng 
®¬ng, víi mét chu kú kÕt hîp vît qu¸ chu kú lÆp l¹i cña m¸y ph¸t 5 lÇn hoÆc lín h¬n. Gi¸ 
trÞ quan s¸t ®îc ghi l¹i lµ A dBm; 

- C«ng suÊt bøc x¹ ®¼ng híng t¬ng ®¬ng e.i.r.p ®îc tÝnh to¸n tõ c«ng suÊt ®Çu ra A 
nªu trªn, chu kú lµm viÖc quan s¸t ®îc x vµ t¨ng Ých cña ¨ng ten lµ G tÝnh theo dBi theo 
c«ng thøc:  

P = A + G + 10log(1/x) 

P kh«ng ®îc vît qu¸ c¸c gi¸ trÞ cho trong môc 4.2.1. 

Bíc 3:  

- PhÐp ®o ®îc thiÕt lËp nh ë bíc 1 ®Ó x¸c ®Þnh ®Ønh cña ®êng bao c«ng suÊt cña tÝn 
hiÖu ®Çu ra m¸y ph¸t trªn m¸y hiÖn sãng; 

- §é lÖch lín nhÊt cña tia Y cña m¸y hiÖn sãng ®îc ghi l¹i lµ gi¸ trÞ “B”.  

Bíc 4:  

- Thay thÕ m¸y ph¸t b»ng bé t¹o tÝn hiÖu. TÇn sè ra cña bé t¹o tÝn hiÖu ®îc ®Æt b»ng 
tÇn sè trung t©m cña m¸y ph¸t; 

- TÝn hiÖu cña bé t¹o tÝn hiÖu là tÝn hiÖu kh«ng bÞ ®iÒu chÕ. TÝn hiÖu nµy ®îc n©ng 
c«ng suÊt ph¸t lªn b»ng víi ®é lÖch cña tia Y cña m¸y hiÖn sãng, b»ng møc B ë bíc 3; 

- Møc c«ng suÊt ®Çu ra “C” (dBm) cña bé t¹o tÝn hiÖu ®îc x¸c ®Þnh b»ng m¸y ®o c«ng 
suÊt cao tÇn RF b¨ng réng ®· hiÖu chuÈn cã bé t¸ch sãng cÆp nhiÖt ®iÖn hoÆc mét thiÕt bÞ 
t¬ng ®¬ng; 

- Møc C ph¶i kh«ng ®îc vît qu¸ 3 dB, gi¸ trÞ ë môc 4.2.1 trõ ®i t¨ng Ých G cña ¨ng 
ten (dBi).  

C¸c phÐp ®o nµy ph¶i ®îc thùc hiÖn t¹i c¸c ®iÒu kiÖn thêng vµ ®iÒu kiÖn tíi h¹n ë 
môc 5. 

C¸c kÕt qu¶ nhËn ®îc ®îc so s¸nh víi c¸c gi¸ trÞ giíi h¹n ë môc 4.2.1 ®Ó chøng tá sù 
phï hîp cña thiÕt bÞ. 

6.2.2 MËt ®é c«ng suÊt phæ lín nhÊt 

MËt ®é c«ng suÊt phæ lín nhÊt ph¶i ®îc ®o vµ ghi l¹i trong b¸o c¸o ®o. 

Trong trêng hîp ®o bøc x¹, sö dông vÞ trÝ ®o nh m« t¶ ë Phô lôc A vµ c¸c thñ tôc ®o ë 
Phô lôc B, mËt ®é c«ng suÊt phæ lín nhÊt nh quy ®Þnh t¹i môc 4.2.2 ph¶i ®îc ®o vµ ghi l¹i 
trong b¸o c¸o ®o.  

Trong trêng hîp ®o dÉn, cÇn nèi m¸y ph¸t víi m¸y ®o th«ng qua mét bé suy hao thÝch 
hîp vµ mËt ®é c«ng suÊt phæ lín nhÊt nh quy ®Þnh t¹i môc 4.2.2 ®îc ®o ph¶i dîc ®o vµ 
ghi l¹i trong b¸o c¸o ®o. 

MËt ®é c«ng suÊt phæ lín nhÊt ®îc x¸c ®Þnh b»ng mét m¸y ph©n tÝch phæ cã b¨ng 
th«ng ®ñ lín vµ m¸y ®o c«ng suÊt.  
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C¸c thiÕt bÞ ph¸t x¹ 10 µs trë lªn ph¶i ®îc ®o nh sau:  

Nèi mét m¸y ®o c«ng suÊt RF tíi ®Çu ra trung tÇn IF cña m¸y ph©n tÝch phæ vµ c©n 
chØnh gi¸ trÞ ®äc chÝnh x¸c b»ng mét m¸y t¹o tÝn hiÖu chuÈn.  

Chó ý: Møc ra trung tÇn IF cña m¸y ph©n tÝch phæ cã thÓ thÊp h¬n 20 dB hoÆc h¬n n÷a 
so víi møc vµo cña m¸y ph©n tÝch phæ. Trõ khi m¸y ®o c«ng suÊt cã ®ñ ®é nh¹y, cã thÓ ph¶i 
cÇn ®Õn mét bé khuÕch ®¹i b¨ng réng.  

Thñ tôc ®o nh sau:  

Bíc 1:  

- ThiÕt lËp ®o ®îc c©n chØnh b»ng tÝn hiÖu CW tõ mét nguån tÝn hiÖu chuÈn, cã møc lµ 
10 dBm; 

- ThiÕt lËp c¸c th«ng sè cña m¸y ph©n tÝch phæ nh sau: 

+ TÇn sè trung t©m: b»ng víi nguån tÝn hiÖu; 

+ §é ph©n gi¶i cña b¨ng th«ng BW: 100 kHz ®èi víi FHSS, 1 MHz ®èi víi DSSS; 

+ B¨ng th«ng video: gièng nhau; 

+ ChÕ ®é t¸ch sãng: ®Ønh xung d¬ng; 

+ Møc trung b×nh: t¾t; 

+ Kho¶ng c¸ch: 0 Hz; 

+ Biªn ®é: ®iÒu chØnh ë gi÷a kho¶ng thiÕt bÞ.  

Bíc 2:  

- C«ng suÊt cña tÝn hiÖu c©n chØnh ®îc gi¶m xuèng 0 dBm vµ x¸c ®Þnh c¸c gi¸ trÞ ®äc 
®îc trªn m¸y ®o c«ng suÊt còng gi¶m 10 dB.  

Bíc 3:  

- §Êu nèi c¸c thiÕt bÞ cÇn ®o. Sö dông c¸c thiÕt lËp sau cña m¸y ph©n tÝch phæ kÕt hîp 
víi chøc n¨ng gi÷ ®Þnh (max hold) t×m ra tÇn sè cã c«ng suÊt ra lín nhÊt trªn ®êng bao  
c«ng suÊt:  

+ TÇn sè trung t©m: b»ng víi tÇn sè lµm viÖc; 

+ §é ph©n gi¶i cña b¨ng th«ng BW: 100 kHz ®èi víi FHSS, 1 MHz ®èi víi DSSS; 

+ B¨ng th«ng video: gièng nhau; 

+ ChÕ ®é t¸ch sãng: ®Ønh xung d¬ng; 

+ Møc trung b×nh: t¾t; 

+ Kho¶ng c¸ch: ba lÇn ®é réng phæ; 

+ Biªn ®é: ®iÒu chØnh ë gi÷a kho¶ng thiÕt bÞ.  

- Ghi l¹i tÇn sè t×m ®îc.  

Bíc 4:  

ThiÕt lËp tÇn sè trung t©m cña m¸y ph©n tÝch phæ b»ng víi tÇn sè t×m ®îc vµ chuyÓn 
tíi kho¶ng sè kh«ng (zero span). M¸y ®o c«ng suÊt chØ thÞ mËt ®é c«ng suÊt ®o ®îc (D). 
MËt ®é c«ng suÊt phæ e.i.r.p. ®îc tÝnh to¸n tõ mËt ®é c«ng suÊt ®o ®îc D vµ t¨ng Ých ¨ng 
ten G ®· c«ng bè.  
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Thñ tôc ®o ë trªn ph¶i ®îc lÆp l¹i ®èi víi mçi tÇn sè trong hai tÇn sè gièng nhau trong 
thñ tôc nªu t¹i môc 5.2.1. 

Khi b¨ng th«ng cña m¸y ph©n tÝch phæ kh«ng tu©n theo ®Þnh luËt Gauss, ph¶i x¸c ®Þnh 
hÖ sè söa lçi thÝch hîp vµ ¸p dông ®Ó tÝnh.  

NÕu m¸y ph©n tÝch phæ cã thÓ ®o ®îc mËt ®é c«ng suÊt th× chøc n¨ng nµy cã thÓ ®îc 
sö dông thay thÕ c¸c thñ tôc trªn.  

6.2.3 D¶i tÇn cña thiÕt bÞ sö dông ®iÒu chÕ FHSS 

Sö dông c¸c thñ tôc ®o theo Phô lôc B ®Ó x¸c ®Þnh d¶i tÇn lµm viÖc.  

C¸c phÐp ®o nµy ®îc thùc hiÖn ë chÕ ®é b×nh thêng vµ chÕ ®é tíi h¹n vµ sö dông 
chuçi sè liÖu thö nh quy ®Þnh trong môc 5.6.3 ®Ó ®o. 

Thñ tôc ®o nh sau:  

a) §Æt m¸y ph©n tÝch phæ ë chÕ ®é video c©n b»ng víi bíc quÐt tèi thiÓu lµ 50 vµ kÝch 
ho¹t m¸y ph¸t cïng bé ®iÒu chÕ. Mµn h×nh sÏ hiÓn thÞ gièng h×nh 2;  

b) Chän tÇn sè lµm viÖc thÊp nhÊt cña thiÕt bÞ cÇn ®o;  

c) T×m tÇn sè thÊp nhÊt thÊp h¬n tÇn sè lµm viÖc mµ t¹i ®ã mËt ®é c«ng suÊt phæ sôt 
díi møc cho ë môc 4.2.3. Xem ®êng A cña h×nh 2, ghi l¹i tÇn sè nµy; 

d) Chän tÇn sè lµm viÖc cao nhÊt cña thiÕt bÞ cÇn ®o;  

e) T×m tÇn sè cao nhÊt t¹i ®ã mËt ®é c«ng suÊt phæ sôt díi møc cho ë môc 4.2.3. Xem 
®êng B cña h×nh 2, ghi l¹i tÇn sè nµy;  

f) Sù kh¸c nhau gi÷a c¸c tÇn sè ®o ®îc ë bíc c) vµ bíc e) chÝnh lµ d¶i tÇn sè. Ghi l¹i 
d¶i tÇn sè nµy trong b¸o c¸o ®o.  

Chó ý: §èi víi c¸c thiÕt bÞ chØ cã mét tÇn sè lµm viÖc cè ®Þnh, cã thÓ bá qua bíc b) vµ 
bíc d).  

PhÐp ®o nµy ph¶i ®îc lÆp l¹i cho tõng d¶i tÇn sè lµm viÖc mµ nhµ s¶n xuÊt c«ng bè. 
C¸c kÕt qu¶ nhËn ®îc ®îc so s¸nh víi c¸c giíi h¹n cho ë môc 4.2.3 chøng minh sù phï hîp 
cña thiÕt bÞ.  

ref = 30 dBm

0 dBm

-30 dBm

A B

 

H×nh 2: §o c¸c tÇn sè cùc trÞ cña ®êng bao c«ng suÊt 

 Trong vÝ dô nµy gi¶ thiÕt b¨ng th«ng cã ®é ph©n gi¶i lµ 100 kHz. 
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6.2.4 D¶i tÇn sè cña c¸c thiÕt bÞ sö dông c¸c d¹ng ®iÒu chÕ kh¸c 

Sö dông c¸c thñ tôc ®o theo Phô lôc B ®Ó x¸c ®Þnh d¶i tÇn lµm viÖc.  

C¸c phÐp ®o nµy ®îc thùc hiÖn ë chÕ ®é b×nh thêng vµ chÕ ®é tíi h¹n vµ sö dông 
chuçi sè liÖu thö nh quy ®Þnh t¹i môc 5.6.3 ®Ó ®o. 

Thñ tôc ®o nh sau:  

a) §Æt m¸y ph©n tÝch phæ ë chÕ ®é video c©n b»ng víi bíc quÐt tèi thiÓu lµ 50 vµ kÝch 
ho¹t m¸y ph¸t cïng bé ®iÒu chÕ. TÝn hiÖu bøc x¹ cao tÇn RF cña thiÕt bÞ sÏ hiÓn thÞ trªn m¸y 
ph©n tÝch phæ. Mµn h×nh sÏ hiÓn thÞ gièng h×nh 2;  

b) Chän tÇn sè lµm viÖc thÊp nhÊt cña thiÕt bÞ cÇn ®o;  

c) Dïng chøc n¨ng ®¸nh dÊu (marker) cña m¸y ph©n tÝch phæ, t×m tÇn sè thÊp nhÊt, thÊp 
h¬n tÇn sè lµm viÖc mµ t¹i ®ã mËt ®é c«ng suÊt phæ sôt díi møc cho ë môc 4.2.3. Xem 
®êng A cña h×nh 2, ghi l¹i tÇn sè nµy; 

d) Chän tÇn sè lµm viÖc cao nhÊt cña thiÕt bÞ cÇn ®o;  

e) T×m tÇn sè cao nhÊt t¹i ®ã mËt ®é c«ng suÊt phæ sôt díi møc cho ë môc 4.2.3. Xem 
®êng B cña h×nh 2, ghi l¹i tÇn sè nµy;  

f) Sù kh¸c nhau gi÷a c¸c tÇn sè ®o ®îc ë bíc c) vµ bíc e) chÝnh lµ d¶i tÇn sè.  

Chó ý: §èi víi c¸c thiÕt bÞ chØ cã mét tÇn sè lµm viÖc cè ®Þnh, cã thÓ bá qua bíc b) vµ 
bíc d).  

PhÐp ®o nµy ®îc lÆp ®i lÆp l¹i cho tõng d¶i tÇn sè lµm viÖc mµ nhµ s¶n xuÊt c«ng bè.  

6.2.5 C¸c ph¸t x¹ gi¶ cña m¸y ph¸t 

Ph¬ng ph¸p ®o sau ®©y ®îc dïng ®Ó ®o c¶ hai phÐp ®o dÉn vµ phÐp ®o bøc x¹.  

Trong trêng hîp ®o bøc x¹, sö dông vÞ trÝ ®o nh m« t¶ t¹i Phô lôc A vµ c¸c thñ tôc ®o 
theo Phô lôc B, ph¸t x¹ gi¶ nh ®Þnh nghÜa t¹i môc 4.2.4 ph¶i ®îc ®o vµ ghi l¹i trong b¸o 
c¸o ®o.  

Trong trêng hîp ®o dÉn, thiÕt bÞ v« tuyÕn ph¶i ®îc nèi vµo thiÕt bÞ ®o qua bé suy hao 
phï hîp.  

§o kiÓm thiÕt bÞ FHSS ®îc thùc hiÖn khi thiÕt bÞ nh¶y tÇn qua l¹i c¸c tÇn sè trong d¶i 
tÇn sè lµm viÖc díi ®©y: 

- TÇn sè lµm viÖc thÊp nhÊt; vµ  

- TÇn sè lµm viÖc cao nhÊt.  

Trong qu¸ tr×nh ®o kiÓm, ®iÒu chÕ ®îc thùc hiÖn víi chuçi d÷ liÖu ®o kiÓm. 

Trêng hîp trong khi ®o m¸y ph¸t ngõng ph¸t gi÷a c¸c chÆng, m¸y ph¸t ph¶i ngõng 
ph¸t trong mét chu kú thêi gian tèi thiÓu b»ng hoÆc lín h¬n thêi gian m¸y ph¸t dõng ph¸t ë 
chÕ ®é b×nh thêng.  

NÕu thiÕt bÞ cã chÕ ®é dõng tù ®éng, chÕ ®é nµy ph¶i kh«ng ®îc kÝch ho¹t trong suèt 
thêi gian ®o kiÓm, trõ khi ph¶i vËn hµnh ®Ó b¶o vÖ thiÕt bÞ. NÕu chÕ ®é dõng tù ®éng ®îc kÝch 
ho¹t, tr¹ng th¸i cña m¸y ph¶i ®îc hiÓn thÞ. ThiÕt bÞ ®o ph¶i ®îc ®Æt ë chÕ ®é ®o gi÷ ®Ønh. 
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Thñ tôc ®o nh sau:  

- M¸y ph¸t lµm viÖc ë chÕ ®é ph¸t c«ng suÊt lín nhÊt, hoÆc, trong trêng hîp thiÕt bÞ cã 
thÓ lµm viÖc t¹i nhiÒu møc c«ng suÊt kh¸c nhau th× chän møc cao nhÊt vµ møc thÊp nhÊt; 

- Dß phæ tÇn bªn ngoµi d¶i ®Ó t×m c¸c ph¸t x¹ vît qu¸ c¸c gi¸ trÞ giíi h¹n cho trong 
môc 4.2.4 hoÆc thÊp h¬n trong kho¶ng 6 dB c¸c gi¸ trÞ cho ë môc 4.2.4; 

- PhÐp ®o nµy ph¶i ®îc thùc hiÖn víi m¸y ph¸t lµm viÖc ë tÇn sè thÊp nhÊt vµ cao nhÊt. 

LÆp l¹i phÐp ®o nµy víi m¸y ph¸t ë chÕ ®é dù phßng.  

Trong trêng hîp thùc hiÖn ®o víi mét m¸y ph©n tÝch phæ, nh÷ng thiÕt lËp vµ thñ tôc ®o 
sau ®©y ®îc sö dông:   

- §é ph©n gi¶i cña b¨ng th«ng BW: 100 kHz; 

- B¨ng th«ng video: gièng nhau; 

- ChÕ ®é t¸ch sãng: ®Ønh xung d¬ng; 

- Møc trung b×nh: t¾t; 

- Kho¶ng c¸ch: 100 MHz; 

- Biªn ®é: ®iÒu chØnh ë gi÷a kho¶ng thiÕt bÞ;  

- Thêi gian quÐt: 1 s.  

§èi víi c¸c ph¸t x¹ ®o ®îc thÊp h¬n 6 dB gi¸ trÞ giíi h¹n quy ®Þnh, ®é ph©n gi¶i cña 
b¨ng th«ng ph¶i ®îc chuyÓn tíi 30 kHz vµ c¸c kho¶ng sÏ ®îc ®iÒu chØnh t¬ng øng. NÕu 
møc tÝn hiÖu kh«ng thay ®æi lín h¬n 2 dB th× ®ã lµ ph¸t x¹ b¨ng hÑp, cßn nÕu møc tÝn hiÖu 
thay ®æi lín h¬n 2 dB th× ®ã lµ bøc x¹ b¨ng réng. Ghi l¹i c¸c gi¸ trÞ nµy.  

Chó ý: Phæ chÝnh cña thiÕt bÞ ®îc ®o cã thÓ bao phñ lªn c¸c m¹ch vµo cña m¸y ph©n 

tÝch phæ vµ g©y ra tÝn hiÖu “gi¶” d¹ng ¶nh bãng. ¶nh bãng cã thÓ ®îc ph©n biÖt víi tÝn hiÖu 
thËt b»ng c¸ch t¨ng suy hao ®Çu vµo lªn 10 dB. NÕu tÝn hiÖu gi¶ biÕn mÊt th× ®ã ®óng lµ ¶nh 
bãng vµ ®îc bá qua. 

6.2.6 Ph¸t x¹ gi¶ cña m¸y thu 

Ph¬ng ph¸p ®o sau ®©y ®îc ¸p dông cho c¶ phÐp ®o dÉn vµ phÐp ®o bøc x¹.  

Trong trêng hîp ®o bøc x¹, sö dông vÞ trÝ ®o nh quy ®Þnh t¹i Phô lôc A vµ c¸c thñ tôc 
®o theo Phô lôc B, c¸c ph¸t x¹ gi¶ ph¶i ®îc ®o vµ ghi l¹i.  

Trong trêng hîp ®o dÉn, c¸c thiÕt bÞ v« tuyÕn ®îc nèi vµo thiÕt bÞ ®o qua bé suy hao 
phï hîp.  

Thñ tôc ®o nh sau: 

- §èi víi c¸c thiÕt bÞ ë chÕ ®é thu, phæ thÝch hîp sÏ ®îc kiÓm tra c¸c bøc x¹ vît  
qu¸ gi¸ trÞ giíi h¹n ë môc 4.3 hoÆc thÊp h¬n trong kho¶ng 6 dB c¸c gi¸ trÞ giíi h¹n ®· cho ë 
môc 4.3.  

ViÖc ®o kiÓm chØ ®îc thùc hiÖn trong c¸c ®iÒu kiÖn sau:  

- §èi víi thiÕt bÞ FHSS, thiÕt bÞ ph¶i ®îc ®o ë chÕ ®é thu trªn c¸c tÇn sè ®îc ®Þnh 
nghÜa ë môc 6.2.3; 
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- §èi víi thiÕt bÞ DSSS vµ c¸c thiÕt bÞ kh¸c, ®o kiÓm ®îc thùc hiÖn ë chÕ ®é thu t¹i tÇn 
sè lµm viÖc cao nhÊt vµ thÊp nhÊt.  

Trong trêng hîp ®o kiÓm ®îc thùc hiÖn víi m¸y ph©n tÝch phæ, sö dông c¸c thiÕt lËp 
vµ thñ tôc ®o ph¸t x¹ b¨ng hÑp nh sau:  

- §é ph©n gi¶i cña b¨ng th«ng BW: 100 kHz; 

- B¨ng th«ng video: gièng nhau; 

- ChÕ ®é t¸ch sãng: ®Ønh xung d¬ng; 

- Møc trung b×nh: t¾t; 

- Kho¶ng c¸ch: 100 MHz; 

- Biªn ®é: ®iÒu chØnh ë gi÷a kho¶ng thiÕt bÞ;  

- Thêi gian quÐt: 1 s.  

§èi víi c¸c ph¸t x¹ ®o ®îc thÊp h¬n 6 dB so víi giíi h¹n quy ®Þnh, ®é ph©n gi¶i cña 
b¨ng th«ng sÏ chuyÓn vÒ 30 kHz vµ c¸c kho¶ng sÏ ®îc ®iÒu chØnh t¬ng øng. NÕu møc tÝn 
hiÖu kh«ng thay ®æi lín h¬n 2 dB th× ®ã lµ bøc x¹ b¨ng hÑp, cßn nÕu møc tÝn hiÖu thay ®æi 
lín h¬n 2 dB th× ®ã lµ bøc x¹ b¨ng réng. Ghi l¹i c¸c gi¸ trÞ nµy.  

7. §é kh«ng ®¶m b¶o ®o 

§èi víi tõng phÐp ®o, ®é kh«ng ®¶m b¶o ®o ®îc ph¶i b»ng hoÆc nhá h¬n c¸c gi¸ trÞ 
trong b¶ng 5. C¸c tÝnh to¸n ®é kh«ng ®¶m b¶o ®o lÊy theo tµi liÖu TR 100 028-1 víi hÖ sè 
gi·n në (hÖ sè ®êng bao) k = 1,96 hoÆc k = 2 (theo ph©n bè Gauss, trong trêng hîp nµy c¸c 
®Æc tÝnh ph©n bè cã møc ®é tin cËy t¬ng øng 95% vµ 95,45%).  

B¶ng 5: C¸c gi¸ trÞ ®é kh«ng ®¶m b¶o ®o lín nhÊt 
C¸c th«ng sè Gi¸ trÞ 

TÇn sè  ±1 × 10-5 
Tæng c«ng suÊt cao tÇn RF dÉn ±1,5 dB 
MËt ®é c«ng suÊt cao tÇn RF dÉn ±3 dB 
C¸c ph¸t x¹ gi¶ dÉn ±3 dB 
Toµn bé c¸c ph¸t x¹ bøc x¹ ±6 dB 
NhiÖt ®é ±10C 
§é Èm ±5% 
C¸c gi¸ trÞ ®iÖn ¸p DC vµ tÇn thÊp ±3% 
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Phô lôc A 
(Quy ®Þnh) 

VÞ trÝ ®o kiÓm vµ bè trÝ ®o bøc x¹ 
 

A.1 VÞ trÝ ®o kiÓm  

A.1.1 VÞ trÝ ®o ngoµi trêi  

ThuËt ng÷ “ngoµi trêi” ®îc hiÓu theo quan ®iÓm ®iÖn tõ trêng. VÝ trÝ ®o ngoµi trêi cã 
thÓ thùc sù lµ ë ngoµi trêi hoÆc lµ vÞ trÝ ®o thay thÕ víi c¸c têng vµ trÇn cã tÝnh chÊt trong 
suèt víi c¸c sãng v« tuyÕn ë c¸c tÇn sè quan t©m. 

Mét vÞ trÝ ®o ngoµi trêi cã thÓ ®îc dïng ®Ó thùc hiÖn c¸c phÐp ®o sö dông ph¬ng 
ph¸p ®o bøc x¹ m« t¶ ë môc 6. C¸c phÐp ®o tuyÖt ®èi vµ c¸c phÐp ®o t¬ng ®èi cã thÓ ®îc 
thùc hiÖn trªn m¸y ph¸t vµ m¸y thu. C¸c phÐp ®o tuyÖt ®èi vÒ cêng ®é trêng yªu cÇu hiÖu 
chuÈn t¹i vÞ trÝ ®o. 

Kho¶ng c¸ch ®o tèi thiÓu 3 m ®îc sö dông ®Ó ®o tÇn sè ®Õn 1 GHz. §èi víi tÇn sè lín 
h¬n 1 GHz, cã thÓ sö dông c¸c kho¶ng c¸ch ®o bÊt kú phï hîp. KÝch thíc cña thiÕt bÞ 
(kh«ng kÓ ¨ng ten) ph¶i nhá h¬n 20% kho¶ng c¸ch ®o. ChiÒu cao cña thiÕt bÞ hoÆc cña ¨ng 
ten thay thÕ ph¶i lµ 1,5 m; ®é cao cña ¨ng ten ®o (cña m¸y ph¸t hoÆc m¸y thu) cã thÓ thay ®æi 
tõ 1-4 m. 

CÇn chó ý ®Ó ®¶m b¶o r»ng c¸c ph¶n x¹ tõ c¸c vËt thÓ ngoµi l©n cËn kh«ng lµm suy 
gi¶m kÕt qu¶ ®o, cô thÓ: 

- Kh«ng cã vËt dÉn l¹ cã kÝch thíc vît qu¸ mét phÇn t bíc sãng cña tÇn sè ®o cao 
nhÊt ë ngay gÇn vÞ trÝ ®o; 

- C¸c c¸p dÉn ph¶i cµng ng¾n cµng tèt; c¸c c¸p ®îc ®Æt trªn mÆt ®Êt hoÆc ch«n bªn 
díi ®Êt cµng nhiÒu cµng tèt; dïng c¸c c¸p trë kh¸ng thÊp. 

CÊu h×nh ®o cho ë h×nh A.1. 

1

2

4 3

1,5 m

MÆt ®Êt

§é cao quy ®Þnh
tõ 1   4 m

1) ThiÕt bÞ cÇn ®o
2) ng ten ®o
3) Bé läc th«ng cao (theo yªu cÇu)
4) M¸y ph©n tÝch phæ hoÆc m¸y thu ®o.

¨

 

H×nh A.1: Bè trÝ cÊu h×nh ®o 
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A.1.2 Phßng c©m (phßng kh«ng ph¶n x¹) 

A.1.2.1 Tæng quan 

Phßng c©m lµ mét phßng bäc kÝn b»ng c¸c lo¹i vËt liÖu hÊp thô tÇn sè v« tuyÕn vµ m« 
pháng mét m«i trêng kh«ng gian tù do. §ã lµ mét m«i trêng thay thÕ ®Ó thùc hiÖn c¸c 
phÐp ®o bøc x¹ ®· nªu ë môc 6. C¸c phÐp ®o tuyÖt ®èi hoÆc t¬ng ®èi cã thÓ ®îc thùc hiÖn 
trªn c¸c m¸y ph¸t vµ m¸y thu. C¸c phÐp ®o tuyÖt ®èi cêng ®é trêng yªu cÇu sù c©n chØnh 

cña phßng c©m. ¨ng ten ®o, thiÕt bÞ ®îc kiÓm tra vµ c¸c ¨ng ten phô ®îc sö dông nh ®o 
kiÓm t¹i vÞ trÝ ®o kiÓm ngoµi trêi, nhng ®îc bè trÝ ë cïng ®é cao cè ®Þnh trªn sµn. 

A.1.2.2 M« t¶ 

Mét phßng c©m ph¶i ®¹t c¸c yªu cÇu vÒ suy hao che ch¾n vµ suy hao ph¶n x¹ cña têng 

®îc cho ë h×nh A.2. H×nh A.3 chØ ra mét vÝ dô x©y dùng mét phßng c©m cã nÒn 5 m × 10 m 
vµ cao 5 m. TrÇn vµ c¸c mÆt têng ®îc phñ vËt liÖu hÊp thô h×nh th¸p nhän cao xÊp xØ 1 m. 
MÆt nÒn ®îc bao bäc bëi c¸c vËt liÖu hÊp thô ®Æc biÖt. KÝch thíc thËt bªn trong phßng lµ  
3 m × 8 m × 3 m, v× vËy cã thÓ ®o ®îc kho¶ng c¸ch lín nhÊt lµ 5 m ë trôc gi÷a cña phßng 
nµy. VËt hÊp thô sµn lo¹i bá c¸c ph¶n x¹ tõ sµn do ®ã ®é cao ¨ng ten kh«ng cÇn thay ®æi. C¸c 
phßng c©m cã kÝch thíc kh¸c cã thÓ ®îc sö dông. 

A.1.2.3 ¶nh hëng cña c¸c ph¶n x¹ ký sinh 

§èi víi lan truyÒn trong kh«ng gian tù do ë trêng xa, mèi quan hÖ cña cêng ®é 

trêng E vµ kho¶ng c¸ch R ®îc cho bëi: E = E0 × (R0/R), víi E0 lµ ®é m¹nh trêng chuÈn vµ 
R0 lµ kho¶ng c¸ch chuÈn. Mèi quan hÖ nµy cho phÐp thùc hiÖn c¸c phÐp ®o t¬ng ®èi do mäi 
h»ng sè ®· ®îc lo¹i trõ trong tØ sè vµ suy hao c¸p còng nh sù sai lÖch ¨ng ten hoÆc kÝch 
thíc ¨ng ten ®Òu kh«ng quan träng. 

NÕu lÊy logarit cña ph¬ng tr×nh trªn, cã thÓ dÔ dµng thÊy ®îc ®é lÖch khái ®êng 
cong lý tëng bëi sù t¬ng quan lý tëng cña cêng ®é trêng vµ kho¶ng c¸ch diÔn ra theo 
mét ®êng th¼ng. Nh÷ng ®é lÖch xuÊt hiÖn trªn thùc tÕ nh×n thÊy rÊt râ rµng. Ph¬ng ph¸p 
gi¸n tiÕp nµy chØ ra nhanh chãng vµ dÔ dµng bÊt cø sù nhiÔu nµo g©y ra do c¸c ph¶n x¹ vµ nã 
Ýt khã h¬n nhiÒu so víi ph¬ng ph¸p ®o trùc tiÕp c¸c suy hao ph¶n x¹. 

Trong mét phßng c©m cã c¸c kÝch thíc nh trªn, t¹i tÇn sè thÊp h¬n 100 MHz sÏ  
kh«ng cã c¸c ®iÒu kiÖn trêng xa, nhng sù ph¶n x¹ cña c¸c bøc têng l¹i m¹nh h¬n, v× vËy 
ph¶i cÈn thËn khi c©n chØnh. §èi víi d¶i tÇn sè trung b×nh tõ 100 MHz ®Õn 1 GHz sù phô 
thuéc cña cêng ®é trêng theo kho¶ng c¸ch rÊt phï hîp víi tÝnh to¸n. Trªn 1 GHz, do xuÊt 
hiÖn nhiÒu ph¶n x¹, sù phô thuéc cña cêng ®é trêng víi kho¶ng c¸ch sÏ kh«ng t¬ng quan 
mét c¸ch chÆt chÏ nh vËy. 

A.1.2.4 Sù c©n chØnh vµ chÕ ®é sö dông 

Sù c©n chØnh vµ chÕ ®é sö dông gièng nh ®èi víi phÐp ®o t¹i vÞ trÝ ®o kiÓm ngoµi trêi, 
sù kh¸c nhau chØ lµ c¸c ¨ng ten ®o kh«ng cÇn ®iÒu chØnh n©ng vµ h¹ ®é cao trong qu¸ tr×nh 
chän gi¸ trÞ lín nhÊt, ®iÒu nµy sÏ ®¬n gi¶n ho¸ phÐp ®o. 
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H×nh A.2: Yªu cÇu vÒ che ch¾n vµ ph¶n x¹ 

Bµn quay kh«ng dÉn

Kho¶ng c¸ch ®o

BÒ mÆt kh«ng dÉn

ThiÕt bÞ
®îc thö

¡ng ten ®o

1 m

5 m

10 m

Bµn quay kh«ng dÉn

Kho¶ng c¸ch ®o 5 m

MÆt nÒn

VËt hÊp thô

C¸c miÕng läc vµ
dÉn c¸p ®ång trôc qua

Phßng kÝn
kh«ng cÇn vËt liÖu hÊp thô

®Ó chøa thiÕt bÞ ®o

 

H×nh A.3: Phßng ®îc bäc c©m cho c¸c phÐp ®o m« pháng kh«ng gian tù do 
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A.2 ¨ng ten ®o 

Khi vÞ trÝ ®o kiÓm ®îc sö dông ®Ó ®o bøc x¹, ¨ng ten ®o kiÓm ®îc sö dông ®Ó ph¸t 
hiÖn c¸c trêng ®iÖn tõ tõ ¨ng ten ®o kiÓm vµ ¨ng ten phô. Khi vÞ trÝ ®o kiÓm ®îc sö dông ®Ó 

®o c¸c ®Æc tÝnh cña m¸y thu, ¨ng ten ®îc sö dông nh ¨ng ten ph¸t. ¨ng ten nµy sÏ ®îc l¾p 
trªn gi¸ ®ì cho phÐp sö dông ¨ng ten c¶ ph©n cùc ®øng vµ ph©n cùc ngang vµ cho phÐp thay 
®æi ®é cao tõ t©m cña nã víi ®Êt trong ph¹m vi quy ®Þnh.  

Nªn sö dông c¸c ¨ng ten ®o kiÓm cã ®é ®Þnh híng râ rµng. KÝch thíc cña c¸c ¨ng ten 
®o kiÓm däc theo trôc ®o kh«ng ®îc vît qu¸ 20% kho¶ng c¸ch ®o. 

A.3 ¨ng ten phô 

 ¨ng ten phô ®îc sö dông ®Ó thay thÕ cho c¸c thiÕt bÞ ®o trong c¸c phÐp ®o thay thÕ. 
§èi víi c¸c phÐp ®o díi 1 GHz ¨ng ten phô lµ ¨ng ten ngÉu cùc céng hëng nöa bíc sãng 
t¹i tÇn sè nghiªn cøu, hoÆc ngÉu cùc thu ng¾n, ®îc c©n chØnh theo ngÉu cùc nöa bíc sãng. 
§èi víi phÐp ®o tõ 1 GHz vµ 4 GHz dïng ¨ng ten ngÉu cùc nöa bíc sãng hoÆc ¨ng ten loa. 
§èi víi c¸c phÐp ®o trªn 4 GHz dïng ¨ng ten loa. T©m cña ¨ng ten nµy ph¶i trïng víi ®iÓm 
chuÈn cña mÉu ®o nã thay thÕ. §iÓm chuÈn nµy lµ t©m thÓ tÝch cña mÉu khi ¨ng ten cña nã 
®îc l¾p bªn trong hép m¸y, hoÆc lµ ®iÓm ¨ng ten ngoµi ®îc nèi ®Õn hép m¸y. 

Kho¶ng c¸ch gi÷a ®iÓm thÊp nhÊt cña ngÉu cùc víi mÆt ®Êt Ýt nhÊt lµ 30 cm. 
Chó ý: T¨ng Ých cña ¨ng ten loa ®îc biÓu diÔn lµ gi¸ trÞ t¬ng ®èi so víi phÇn tö bøc 

x¹ ®¼ng híng. 
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Phô lôc B 
(Quy ®Þnh) 

M« t¶ tæng quan phÐp ®o 
 

 

Phô lôc nµy ®a ra ph¬ng ph¸p tæng qu¸t ®Ó ®o c¸c tÝn hiÖu cao tÇn RF sö dông c¸c vÞ 
trÝ ®o kiÓm vµ bè trÝ ®o nh Phô lôc A. 

B.1 C¸c phÐp ®o dÉn vµ viÖc sö dông bé ghÐp ®o 

§Ó ®o c¸c møc c«ng suÊt thÊp cña thiÕt bÞ, cã thÓ sö dông c¸c phÐp ®o dÉn ®èi víi thiÕt 
bÞ cã ®Çu nèi ¨ng ten, b»ng c¸ch sö dông mét m¸y ph©n tÝch phæ. 

NÕu c¸c thiÕt bÞ ®îc ®o kh«ng cã ®Çu nèi phï hîp th× cã thÓ sö dông mét bé ghÐp ®o. 

B.2 C¸c phÐp ®o bøc x¹ 

C¸c phÐp ®o bøc x¹ ®îc thùc hiÖn víi sù hç trî cña ¨ng ten ®o vµ c¸c thiÕt bÞ ®o m« t¶ 

ë Phô lôc A. ¨ng ten ®o vµ thiÕt bÞ ®o ph¶i ®îc c©n chØnh theo thñ tôc x¸c ®Þnh trong phô 
lôc nµy. ThiÕt bÞ ®îc ®o vµ ¨ng ten ®o ®îc ®Þnh híng ®Ó thu ®îc møc c«ng suÊt bøc x¹ 
lín nhÊt. VÞ trÝ nµy ®îc ghi l¹i trong kÕt qu¶. D¶i tÇn sè ®îc ®o ë vÞ trÝ nµy. 

Tèt nhÊt lµ c¸c phÐp ®o bøc x¹ ®îc thùc hiÖn trong phßng c©m. Thñ tôc ®o nh sau: 

a) Sö dông vÞ trÝ ®o ®¸p øng c¸c yªu cÇu cña d¶i tÇn sè cña phÐp ®o nµy. ¨ng ten ®o 
kiÓm ®îc ®Þnh híng ban ®Çu lµ ph©n cùc ®øng trõ khi cã c¸c chØ ®Þnh kh¸c vµ m¸y ph¸t 
®îc ®o ®îc trªn gi¸ ®ì ë vÞ trÝ chuÈn cña nã vµ ®îc bËt lªn; 

b) Sö dông v«n kÕ kh«ng chän läc hoÆc m¸y ph©n tÝch phæ b¨ng réng ®Ó ®o c«ng suÊt 
trung b×nh. §èi víi c¸c phÐp ®o kh¸c dïng m¸y ph©n tÝch phæ hoÆc v«n kÕ chän läc vµ ®iÒu 
chØnh tíi tÇn sè ®o. 

Trong trêng hîp a) hoÆc b), ¨ng ten ®o ®îc n©ng lªn hoÆc h¹ xuèng nÕu cÇn thiÕt, 
trong kho¶ng ®é cao quy ®Þnh cho tíi khi thu ®îc møc tÝn hiÖu lín nhÊt trªn m¸y ph©n tÝch 
phæ hay v«n kÕ chän läc. 

¨ng ten ®o kh«ng cÇn n©ng lªn hay h¹ xuèng nÕu phÐp ®o ®îc thùc hiÖn ë vÞ trÝ ®o 
kiÓm theo môc A.1.2. 

1

2

3

1,5 m
MÆt ®Êt

§é cao quy ®Þnh
tõ 1   4 m

1) ThiÕt bÞ cÇn ®o
2) ng ten ®o
3) M¸y ph©n tÝch phæ
     hoÆc m¸y thu ®o

¨

 

H×nh B.1: Bè trÝ phÐp ®o sè 1 
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c) M¸y ph¸t ®îc xoay 3600 quanh trôc th¼ng ®øng cho ®Õn khi thu ®îc tÝn hiÖu lín nhÊt; 

d) ¨ng ten ®o l¹i ®îc ®iÒu chØnh n©ng lªn hoÆc h¹ xuèng trong kho¶ng ®é cao quy 
®Þnh cho tíi khi thu ®îc møc tÝn hiÖu lín nhÊt. Ghi l¹i gi¸ trÞ nµy. 

Chó ý: Gi¸ trÞ lín nhÊt ghi ®îc nµy cã thÓ nhá h¬n c¸c gi¸ trÞ thu ®îc ë c¸c ®é cao 
bªn ngoµi giíi h¹n quy ®Þnh. 

¨ng ten ®o kh«ng cÇn n©ng lªn hay h¹ xuèng nÕu phÐp ®o ®îc thùc hiÖn ë vÞ trÝ ®o 
kiÓm theo môc A.1.2. 

PhÐp ®o nµy ®îc lÆp l¹i ®èi víi ph©n cùc ngang. 

B.3 PhÐp ®o thay thÕ 

TÝn hiÖu thùc t¹o ra tõ thiÕt bÞ ®îc ®o cã thÓ ®îc x¸c ®Þnh b»ng c¸ch dïng phÐp ®o 
thay thÕ, trong ®ã mét nguån tÝn hiÖu ®· biÕt thay thÕ cho thiÕt bÞ ®îc ®o, xem h×nh B.2. 

Tèt nhÊt lµ phÐp ®o thay thÕ nµy ®îc thùc hiÖn trong phßng c©m. §èi víi c¸c vÞ trÝ ®o 
kh¸c, cã thÓ cÇn thiÕt ph¶i hiÖu chØnh, xem Phô lôc A.  

1

2

3

1,5 m
MÆt ®Êt

§é cao quy ®Þnh
tõ 1   4 m

4

1) ThiÕt bÞ ®îc ®o
2) ng ten thay thÕ
3) M¸y ph©n tÝch phæ
    hoÆc v«n kÕ chän läc
4) Bé t¹o tÝn hiÖu

¨

 

H×nh B.2: Bè trÝ phÐp ®o sè 2 

a) Sö dông bè trÝ phÐp ®o sè 2, ¨ng ten phô sÏ thay thÕ cho ¨ng ten m¸y ph¸t ë cïng vÞ 

trÝ vµ cïng ph©n cùc ®øng. TÇn sè cña bé t¹o tÝn hiÖu ®îc ®iÒu chØnh tíi tÇn sè ®o. ¨ng ten 
®o ®îc ®iÒu chØnh n©ng lªn hay h¹ xuèng ®Ó ®¶m b¶o r»ng tÝn hiÖu lín nhÊt vÉn cßn thu 
®îc. Møc tÝn hiÖu vµo cña ¨ng ten thay thÕ ®îc ®iÒu chØnh cho ®Õn khi ngang b»ng hoÆc 
theo t¬ng quan ®· biÕt víi møc ®· ph¸t hiÖn tõ m¸y ph¸t nhËn ®îc trªn m¸y thu ®o; 

- ¨ng ten ®o kh«ng cÇn n©ng lªn hay h¹ xuèng nÕu phÐp ®o ®îc thùc hiÖn ë vÞ trÝ ®o 
kiÓm theo môc A.1.2. 

- C«ng suÊt bøc x¹ b»ng víi c«ng suÊt t¹o ra bëi bé t¹o tÝn hiÖu, t¨ng lªn sè lÇn theo 
møc t¬ng quan ®· biÕt vµ sau c¸c hiÖu chØnh do ®é lîi cña ¨ng ten thay thÕ vµ suy hao c¸p 
gi÷a bé t¹o tÝn hiÖu vµ ¨ng ten thay thÕ; 

b) PhÐp ®o nµy ®îc lÆp l¹i víi ph©n cùc ngang. 
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The Technical Standard TCN 68-242: 2006 "Radio equipments operating in the 
2.4 GHz band and using spread spectrum modulation techniques - Technical 
Requirements" is based on the standards ETS 300 328 (11 - 1996) of the European 
Telecommunications Standards Institute (ETSI).     

The Technical Standard TCN 68-242: 2006 is drafted by Posts and Telematics 
Quality Control Directorate (PTQC) 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 68-242: 2006 is issued in a bilingual document 
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese 
version is applied. 
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Radio equipments operating in the 2.4 GHz band  
And using spread spectrum modulation techniques 

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 standard specifies the minimum technical requirements to be provided radio 
equipments operating in the 2.4 GHz band and using spread spectrum modulation techniques 
with output power up to 100 mW e.i.r.p.  

This standard does not cover the requirements to the designing, manufacturing or 
operating procedure for Radio equipments operating in the 2.4 GHz band and using spread 
spectrum modulation techniques. 

This standard does not apply to the radio equipment using for fixed radio service point - 
to - point. 

This standard is used as the basic to type approval for Radio equipments operating in 
the 2.4 GHz band and using spread spectrum modulation techniques with output power up to 
100 mW e.i.r.p. 

2. Normative references 

[1] ETS 300 328 Second Edittion (11/1996) Radio Equipment and Systems (RES); 
Wideband Transmission systems; Data transmission equipment operating in the 2.4 
GHz ISM band and using spread spectrum modulation techniques. 

[2] ETSI EN 300 328 V1.4.1 (2003-04) Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Wideband Transmission systems; Data transmission 
equipment operating in the 2.4 GHz ISM band and using spread spectrum 
modulation techniques; Harmonized EN covering essential requirements under 
article 3.2 of the R & TTE Directives. 

[3] EN 300 328-1 V1.3.1 (2001-12) Electromagnetic compatibility and Radio spectrum 
Matters (ERM); Wideband Transmission systems; Data transmission equipment 
operating in the 2.4 GHz ISM band and using spread spectrum modulation 
techniques; Part 1: Technocal characteristics and test conditions 

3. Definitions and abbreviations 

3.1. Definitions 

Chip: A unit of modulation used in direct sequence spread spectrum modulation. 

Chip rate: The number of chips per second. 

Chip sequence: A sequence of chips with defined length and defined chip polarities. 
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Combined equipment: any combination of non-radio equipment that requires a plug-
in radio device to offer full functionality 

Direct sequence spread spectrum modulation: A form of modulation where a 
combination of data to be transmitted and a known code sequence (chip sequence) is used to 
directly modulate a carrier. 

Fixed station: Equipment intended for use in a fixed location and fitted with one or 
more antennae.  

Frequency hopping spread spectrum modulation: A spread spectrum technique in 
which the transmitter signal occupies a number of frequencies in time, each for some period 
of time, referred to as the dwell time. Transmitter and receiver follow the same frequency hop 
pattern. The frequency range is determined by the lowest and highest hop positions and the 
bandwidth per hop position. 

Frequency range: The range of operating frequencies over which the equipment can be 
adjusted. 

Host: Host equipment is any equipment which has complete user functionality when 
not connected to the radio equipment part and to which the radio equipment part provides 
additional functionality and to which connection is necessary for the radio equipment part to 
offer functionality. 

Integral antenna: An antenna designed to be connected to the equipment without the 
use of a standard connector and considered to be part of the equipment.  

Mobile station: Equipment normally used in a vehicle or as a transportable station.  

Operating frequency: The nominal frequency at which the equipment can be operated; 
this is also referred to as the operating centre frequency.  

Plug-in radio device: Equipment intended to be used with or within variety of host 
systems, using their control functions and power supply. 

Power envelope: The frequency/power contour within which the useful RF power is 
generated. 

Spread spectrum modulation: A modulation technique in which the energy of a 
transmitted signal is spread throughout a relatively large portion of the frequency spectrum. 

Stand-alone radio equipment: Equipment that is intended primarily as 
communications equipment and that is normally used on a stand-alone basis. 

3.2 Abbreviations 

DSSS   Direct Sequence Spread Spectrum 

e.i.r.p.   equivalent isotropically radiated power 

FHSS   Frequency Hopping Spread Spectrum 

ISM   Industrial, Scientific and Medical 

R&TTE  Radio and Telecommunications Terminal Equipment 
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RF   Radio Frequency 

Rx   Receiver 

Tx   Transmitter. 

3.3 Symbols 

dBm   dB relative to 1 milliwatt power 

dBW   dB relative to 1 watt power. 

4. Technical characteristics 

4.1 Modulation 

The manufacturer shall declare the modulation characteristics of the equipment to be 
tested. For the purpose of deciding which level of power density applies to equipment offered 
for testing, this standard defines two categories of equipment: equipment conforming to the 
stated characteristics of FHSS and equipment not conforming to these characteristics. The 
latter category includes equipment using DSSS modulation. 

4.1.1 FHSS modulation 

FHSS modulation shall make use of at least 20 well defined, non-overlapping channels 
or hopping positions separated by the channel bandwidth as measured at 20 dB below peak 
power. The dwell time per channel shall not exceed 0.4 seconds. While the equipment is 
operating (transmitting and/or receiving) each channel of the hopping sequence shall be 
occupied at least once during a period not exceeding four times the product of the dwell time 
per hop and the number of channels. 

4.1.2 DSSS and other forms of modulation 

For the purposes of this standard, other forms of spread spectrum modulation which do 
not satisfy the constraints of the specification given in subclause 4.1.1, shall be considered 
equivalent to DSSS modulation. Systems using these other forms of modulation shall be 
considered equivalent to DSSS systems and shall be tested according to the requirements for 
DSSS modulation. 

4.2 Transmitter parameter limits 

4.2.1 Effective radiated power 

The effective radiated power is defined as the total power of the transmitter. The 
effective radiated power shall be equal to or less than -10 dBW (100 mW) e.i.r.p. This limit 
shall apply for any combination of power level and intended antenna assembly. 

4.2.2 Peak power density 

The peak power density is defined as the highest instantaneous level of power in Watts 
per Hertz generated by the transmitter within the power envelope. For equipment using FHSS 
modulation, the power density shall be limited to -10 dBW (100 mW) per 100 kHz e.i.r.p. For 
equipment using other types of modulation, the peak power shall be limited to -20 dBW (10 
mW) per MHz e.i.r.p. 
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4.2.3 Frequency range 

The frequency range of the equipment is determined by the lowest and highest 
frequencies occupied by the power envelope. 

fH is the highest frequency of the power envelope: it is the frequency furthest above the 
frequency of maximum power where the output power drops below the level of -80 dBm/Hz 
e.i.r.p. spectral power density (-30 dBm if measured in a 100 kHz bandwidth). 

fL is the lowest frequency of the power envelope; it is the frequency furthest below the 
frequency of maximum power where the output power drops below the level equivalent to -
80 dBm/Hz e.i.r.p. spectral power density (or -30 dBm if measured in a 100 kHz bandwidth). 

For a given operating frequency, the width of the power envelope is (fH – fL). In 
equipment that allows adjustment or selection of different operating frequencies, the power 
envelope takes up different positions in the allocated band. The frequency range is 
determined by the lowest value of fL and the highest value of 

FH resulting from the adjustment of the equipment to the lowest and highest operating 
frequencies. 

For all equipment the frequency range shall lie within the band 2.4 GHz to 2.4835 GHz 
(fL > 2.4 GHz and fH < 2.483 5 GHz). 

4.2.4 Spurious emissions 

Spurious emissions are emissions outside the frequency range(s) of the equipment as 
defined in subclause 4.2.3. 

The level of spurious emissions shall be measured as: 

either: 

a) their power in a specified load (conducted spurious emissions); and 

b) their effective radiated power when radiated by the cabinet or structure of the 
equipment (cabinet radiation); or: 

c) their effective radiated power when radiated by cabinet and antenna. 

The spurious emissions of the transmitter shall not exceed the values in tables 1 and 2 
in the indicated bands. 

Table 1: Transmitter limits for narrowband spurious emissions 
Frequency Range Limit when operating Limit when in standby 

30 MHz – 1 GHz -36 dBm -57 dBm 

above 1 GHz - 12.75 GHz -30 dBm -47 dBm 

1.8 GHz – 1.9 GHz 
5.15 GHz – 5.3 GHz 

-47 dBm -47 dBm 

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator 
leakage. The measurement bandwidth for such emissions may be as small as necessary to 
achieve a reliable measurement result. 

Wideband emissions shall not exceed the values given in table 2. 
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Table 2: Transmitter limits for wideband spurious emissions 
Frequency Range Limit when operating Limit when in standby 

30 MHz - 1 GHz -86 dBm/Hz -107 dBm/Hz 

above 1 GHz - 12.75 GHz -80 dBm/Hz -97 dBm/Hz 

1.8 GHz - 1.9 GHz 
5.15 GHz - 5.3 GHz 

-97 dBm/Hz -97 dBm/Hz 

4.3 Receiver parameter limits 

4.3.1 General 

This standard does not impose limits on the receiver of the equipment other than 
spurious emission limits. 

4.3.2 Spurious emissions 

The spurious emissions of the receiver shall not exceed the values in tables 3 and 4 in 
the indicated bands. 

Table 3: Narrowband spurious emission limits for receivers 
Frequency Range Limit 

30 MHz – 1 GHz -57 dBm 

above 1 GHz - 12.75 GHz -47 dBm 
 

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator 
leakage. The measurement bandwidth for such emissions may be as small as necessary to get 
a reliable measurement result. 

Wideband emissions shall be not exceed the values given in table 4. 

Table 4: Wideband spurious emission limits for receivers 
Frequency Range Limit 

30 MHz – 1 GHz -107 dBm/Hz 

above 1 GHz - 12.75 GHz -97 dBm/Hz 

5. Test conditions 

5.1 Normal and extreme test conditions 

Type tests shall be made under normal and extreme test conditions, unless otherwise 
stated. 

5.2 Power sources 

5.2.1 Power sources for stand-alone equipment 

During type tests, the power source of the equipment shall be replaced by a test power 
source capable of producing normal and extreme test voltages. The internal impedance of the 
test power source shall be low enough for its effect on the test results to be negligible. 

For the purpose of tests, the voltage of the power source shall be measured at the input 
terminals of the equipment. 
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During tests the power source voltages shall be maintained within a tolerance of ± 1% 
relative to the voltage at the beginning of each test. The value of this tolerance is critical to 
power measurements; using a smaller tolerance will provide better measurement uncertainty 
values. 

5.2.2 Power sources for plug-in radio devices 

The power source for testing plug-in radio devices shall be provided by a test jig or host 
equipment. 

Where the host equipment and/or the plug-in radio device is battery powered, the 
battery may be removed and the test power source applied as close to the battery terminals as 
practicable. 

5.3 Normal test conditions 

5.3.1 Normal temperature and humidity 

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

- Temperature: +150C to +350C; 

- Relative humidity: 20% to 75%. 

When it is impracticable to carry out the tests under these conditions, a note to this 
effect, stating the ambient temperature and relative humidity during the tests, shall be 
recorded in the test report. 

The actual values during the tests shall be recorded in the test report. 

5.3.2 Normal power source 

5.3.2.1 Mains voltage 

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

The frequency of the test power source corresponding to the AC mains shall be between 
49 Hz and 51 Hz. 

5.3.2.2 Lead-acid battery power sources used on vehicles 

When radio equipment is intended for operation from the usual, alternator fed lead-acid 
battery power source used on vehicles, then the normal test voltage shall be 1.1 times the 
nominal voltage of the battery (6V, 12V, etc.). 

For operation from other power sources or types of battery (primary or secondary), the 
nominal test voltage shall be as declared by the equipment manufacturer.  

5.4 Extreme test conditions 

5.4.1 Extreme temperatures 

For tests at extreme temperatures, measurements shall be made in accordance with the 
procedures specified in subclause 5.4.3, at the upper and lower temperatures of the range as 
follows: 

- Temperature: -200C to +550C; 
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5.4.2 Extreme power source voltages 

Tests at extreme power source voltages specified below are not required when the 
equipment under test is designed for operation as part of and powered by another system or 
piece of equipment.  

5.4.2.1 Mains voltage 

The extreme test voltage for equipment to be connected to an AC mains source shall be 
the nominal mains voltage ± 10%. 

5.4.2.2 Lead-acid battery power sources used on vehicles 

When radio equipment is intended for operation from the usual type of alternator fed 
lead-acid battery power source used on vehicles, then extreme test voltage shall be 1.3 and 
0.9 times the nominal voltage of the battery (6V, 12V etc.). 

5.4.2.3 Power sources using other types of batteries 

The lower extreme test voltages for equipment with power sources using the following 
types of battery, shall be: 

- For the LeclanchÐ or lithium type battery: 0.85 times the nominal voltage of the 
battery; 

- For the mercury or nickel-cadmium type of battery: 0.9 times the nominal voltage of 
the battery. 

In both cases, the upper extreme test voltage shall be 1.15 times the nominal voltage of 
the battery. 

For equipment using other power sources, or capable of being operated from a variety 
of power sources (primary or secondary), the extreme test voltages shall be those declared by 
the manufacturer. 

5.4.3 Procedure for tests at extreme temperatures 

Before measurements are made the equipment shall have reached thermal balance in the 
test chamber. 

The equipment shall be switched off during the temperature stabilizing period. In the 
case of equipment containing temperature stabilizing circuits designed to operate 
continuously, these circuits shall be switched on for 15 minutes after thermal balance has 
been reached. After this time the equipment shall meet the specified requirements. For this 
type of equipment the manufacturer shall provide for the power source circuit feeding these 
circuits to be independent of the power source of the rest of the equipment. 

If thermal balance is not checked by measurements, a temperature stabilizing period of 
at least one hour, or such period as may be decided by the testing laboratory, shall be 
allowed. The sequence of measurements shall be chosen and the humidity content in the test 
chamber shall be controlled so that excessive condensation does not occur. 

Before tests at the upper extreme temperature, the equipment shall be placed in the test 
chamber and left until thermal balance is attained. The equipment shall than be made to 
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transmit the test data sequence for at least one minute, followed by four minutes in the 
receive condition, after which the equipment shall meet the specified requirements. 

For tests at the lower extreme temperature, the equipment shall be left in the test 
chamber until thermal balance is attained, then switched to the standby or receive condition 
for a period of one minute after which the equipment shall meet the specified requirements. 

5.5 Choice of equipment for test suites 
5.5.1 Choice of model 

The tests shall be carried out on one or more production models or equivalent 
preliminary models, as appropriate. If testing is performed on (a) preliminary model(s), then 
the corresponding production models shall be identical to the tested models in all respects 
relevant for the purposes of the present document, to the preliminary model(s) tested. 

Radiated RF power measurements are imprecise and therefore conducted 
measurements are recommended. Equipment used for testing may be provided with a suitable 
connector for conducted RF power measurements. Where this is not possible, a suitable test 
fixture shall be used to convert the radiated signal into a conducted signal. Alternatively, 
radiated measurements shall be performed. 

5.5.2 Presentation 
Stand-alone equipment shall be tested complete with any ancillary equipment. 

Plug-in radio devices may be tested together with a suitable test jig and/or typical host 
equipment. 

Where multiple combinations of radio equipment and antennae are intended, the 
configuration to be used for testing shall be chosen as follows: 

- For each combination, determine the highest user selectable power level and the 
antenna assembly with the highest gain; 

- From the resulting combinations, choose the one with the highest e.i.r.p. 

5.5.3 Choice of operating frequencies 
Where equipment can be adjusted to or operated at different operating frequencies, a 

minimum of two operating frequencies shall be chosen such that the lower and higher limits 
of the operating range(s) of the equipment are covered 

5.6 Testing of host connected equipment and plug-in radio devices 

For combined equipment and for radio parts for which connection to or integration with 
host equipment is required to offer functionality to the radio, different alternative test 
approaches are permitted. Where more than one such combination is intended, testing shall 
not be repeated for combinations of the radio part and various host equipment where the latter 
are substantially similar. 

Where more than one such combination is intended and the combinations are not 
substantially similar, one combination shall be tested against all requirements of the present 
document and all other combinations shall be tested separately for radiated spurious 
emissions only. 
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5.6.1 Alternative A: combined equipment 

Combined equipment or a combination of a plug-in radio device and a specific type of 
host equipment may be used for testing according to the full requirements of the present 
document. 

5.6.2 Alternative B: use of a host or test jig 

Where the radio part is a plug-in radio device which is intended to be used within a 
variety of combinations, a suitable test configuration consisting of either a test jig or a typical 
host equipment shall be used. This shall be representative for the range of combinations in 
which the device may be used. The test jig shall allow the radio equipment part to be powered 
and stimulated as if connected to or inserted into host or combined equipment. Measurements 
shall be made to all requirements of the present document. 

5.6.3 Test data sequence 

The manufacturer shall describe and provide a test data sequence with which the 
transmitter is modulated during the measurements described in this standard. The test data 
sequence shall spread the transmitted power throughout the power envelope. Where the 
equipment is not capable of continuous RF transmission, the test data sequence shall be such 
that: 

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

- Transmissions occur regularly in time; 

- Sequences of transmissions can be repeated accurately. 

The same test data sequence shall be used for all measurements on the same equipment. 

5.7 Product information 

The following information is necessary in order to carry out the test suites: 

a) The type of modulation used: FHSS modulation, DSSS modulation or any other type 
of modulation; 

b) Where FHSS modulation is used: the number of hopping channels, the dwell time per 
channel and the maximum time between two instances of use of the same channel; 

c) The operating frequency range(s) of the equipment and, where applicable, band(s) of 
operation; 

d) The type of the equipment, for example: stand-alone equipment, plug-in radio 
device, combined equipment, etc. ; 

e) The extreme operating conditions that apply to the equipment; 

f) The intended combination(s) of the radio equipment power settings and one or more 
antenna assemblies and their corresponding e.i.r.p levels; 

g) The nominal voltages of the stand-alone radio equipment or the nominal voltages of 
the host equipment or combined equipment in case of plug-in devices; 

h) The test modulation used.  
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6. Methods of measurement 

6.1 General 

This subclause describes methods of measurement for the following transmitter and 
receiver parameters: 

- The effective radiated power; 

- The peak power density; 

- The frequency range(s); 

- The transmitter spurious emissions. 

- The receiver spurious emissions. 

The following methods of measurement shall apply to the testing of stand-alone units 
and to the equipment configurations identified in subclause 5.5. 

6.2 Measurements of transmitter parameters 

6.2.1 Effective radiated power (e.r.p) 

See clause 5 for the test conditions. 

The effective radiated power shall be determined and recorded in the test report. 

The following shall be applied to the combination(s) of the radio device and its intended 
antenna(e). In the case that the RF power level is user adjustable, all measurements shall be 
made with the highest power level available to the user for that combination. 

The following method of measurement shall apply to both conducted and radiated 
measurements. 

In the case of radiated measurements, using a test site as described in annex A and 
applicable measurement procedures as described in annex B, the effective radiated power as 
defined in subclause 4.2.1 shall be measured and recorded in the test report. 

In case of conducted measurements, the transmitter shall be connected to the measuring 
equipment via a suitable attenuator and the RF power as defined in subclause 4.2.1 shall be 
measured and recorded in the test report. 

The measurement shall be performed using normal operation of the equipment with 
modulation, using the test data sequence, applied. 

The test procedure shall be as follows: 

Step 1: 

- Using a suitable means, the output of the transmitter shall be coupled to a diode 
detector; 

- The output of the diode detector shall be connected to the vertical channel of an 
oscilloscope; 

- The combination of the diode detector and the oscilloscope shall be capable of 
faithfully reproducing the envelope peaks and the duty cycle of the transmitter output signal; 
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- The observed duty cycle of the transmitter (Tx on/(Tx on +Tx off)) shall be noted as 
x, (0 < x < 1) and recorded in the test report. For the purpose of testing, the equipment shall 
be operated with a duty cycle that is equal to or more than 0.1; 

Step 2: 

- The average output power of the transmitter shall be determined using a wideband, 
calibrated RF power meter with a thermocouple detector or an equivalent thereof and, where 
applicable, with an integration period that exceeds the repetition period of the transmitter by a 
factor 5 or more. The observed value shall be recorded as “A” (in dBm); 

- The e.i.r.p. shall be calculated from the above measured power output A, the observed 
duty cycle x, and the applicable antenna assembly gain "G" in dBi, according to the formula: 

P = A + G + 10 log (1/x); 

P shall not exceed the value specified in subclause 4.2.1. 

Step 3: 

- The measurement set up as given under step 1 shall be used to determine on the 
oscilloscope the peak of the envelope of the output signal of the transmitter; 

- The maximum deviation of the Y-trace of the oscilloscope shall be recorded as “B”; 

Step 4: 

- The transmitter shall be replaced by a signal generator. The output frequency of the 
signal shall be made equal to the centre of the frequency range occupied by the transmitter; 

- The signal generator shall be unmodulated. The output power of the signal generator 
shall be raised to a level such that the deviation of the Y-trace of the oscilloscope reaches 
level B, as indicated in step 3; 

- This output power level “C” (in dBm) of the signal generator shall be determined 
using a wideband, calibrated RF power meter with a thermocouple detector or an equivalent 
thereof; 

- Level C shall not exceed by more than 3 dB the value specified in subclause 4.2.1 
minus the applicable antenna assembly gain G in dBi; 

These measurements shall be performed at normal and extreme test conditions, see 
clause 5. 

6.2.2 Peak power density 

The peak power density shall be measured and recorded in the test report. 

In the case of radiated measurements, using a test site as described in annex A and 
applicable measurement procedures as described in annex B, the peak power density as 
defined in subclause 4.2.2 shall be measured and recorded in the test report. 

In case of conducted measurements, the transmitter shall be connected to the measuring 
equipment via a suitable attenuator and the peak power density as defined in subclause 4.2.2 
shall be measured and recorded in the test report. 

The peak power density shall be determined using a spectrum analyser of adequate 
bandwidth for the type of modulation being used in combination with an RF power meter. 

Equipment where the transmitter is on for 10 µs or more shall be measured as follows: 
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Connect an RF power meter to the IF output of the spectrum analyser and correct its 
reading using a known reference source, e.g. a signal generator. 

Note: The IF output of the spectrum analyser may be 20 dB or more below the input 
level of the spectrum analyser. Unless the power meter has adequate sensitivity, a wideband 
amplifier may be required. 

The test procedure shall be as follows: 

Step 1: 

- The measurement set-up shall be calibrated with a CW signal from a calibrated 
source; the reference signal should have a strength of 10 dBm; 

- The settings of the spectrum analyser shall be: 

+ Centre Frequency: equal to the signal source; 

+ Resolution BW: 100 kHz for FHSS, 1 MHz for DSSS; 

+ Video BW: same; 

+ Detector mode: positive peak; 

+ Averaging: off; 

+ Span: zero Hz; 

+ Amplitude: adjust for middle of the instrument’s range; 

Step 2: 

- The calibrating signal power shall be reduced to 0 dBm and it shall be verified that the 
power meter reading also reduces by 10 dB; 

Step 3: 

- Connect the equipment to be measured. Using the following settings of the spectrum 
analyser in combination with "max hold" function, find the frequency of highest power 
output in the power envelope: 

+ Centre Frequency: equal to operating frequency; 

+ Resolution BW: 100 kHz for FHSS, 1 MHz for DSSS; 

+ Video BW: same; 

+ etector mode: positive peak; 

+ Averaging: off; 

+ Span: 3 times the spectrum width; 

+ Amplitude: adjust for middle of the instrument's range; 

- The frequency found shall be recorded in the test report; 

Step 4: 

Set the centre frequency of the spectrum analyser to the found frequency and switch to 
zero span. The power meter indicates the measured power density. The power density e.i.r.p. 
is calculated from the measured power density and the declared antenna assembly gain(s). 

The above procedure shall be repeated for each of the two frequencies identified by the 
procedure given in subclause 5.2.1. 
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Where the spectrum analyser bandwidth is non-Gaussian, a suitable correction factor 
shall be determined and applied. 

Where a spectrum analyser is equipped with a facility to measure power density, this 
facility may be used instead of the above procedure. 

6.2.3 Frequency range of equipment using FHSS modulation 

Using applicable measurement procedures as described in annex B the frequency range 
of the equipment shall be measured and recorded in the test report. 

During these measurements the test data sequence as specified in subclause 5.6.3 shall 
be used. 

These measurements shall be performed under both normal and extreme test conditions.  

The measurement procedure shall be as follows: 

a) Place the spectrum analyser in video averaging mode with a minimum of 50 sweeps 
selected and activate the transmitter with modulation applied. The display will form an image 
like that shown in figure 2; 

b) Select lowest operating frequency of the equipment under test; 

c) Find lowest frequency below the operating frequency at which spectral power density 
drops below the level given in subclause 4.2.3. See A in figure 2. This frequency shall be 
recorded in the test report; 

d) Select the highest operating frequency of the equipment under test; 

e) Find the highest frequency at which the spectral power density drops below the level 
given in subclause 4.2.3, see B in figure 2. This frequency shall be recorded in the test report; 

f) The difference between the frequencies measured in steps c) and e) is the frequency 
range; it shall be recorded in the test report. 

Note: For equipment with a single, fixed operating frequency, steps b) and d) are 
omitted. 

This measurement shall be repeated for each operating frequency range declared by the 
manufacturer. 

ref = 30 dBm

0 dBm

-30 dBm

A B

 

Figure 2: Measuring the extreme frequencies of the power envelope 
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This example assumes a 100 kHz resolution bandwidth. 

6.2.4 Frequency range of equipment using other forms of modulation 

Using applicable measurement procedures as described in annex B the frequency 
range(s) shall be measured and recorded in the test report. 

During these measurements the test data sequence as specified in subclause 5.6.3 shall 
be used. 

These measurements shall be performed under both normal and extreme test conditions. 

The measurement procedure shall be as follows: 

a) Place the spectrum analyser in video averaging mode with a minimum of 50 sweeps 
selected and activate the transmitter with modulation applied. The RF emission of the 
equipment shall be displayed on the spectrum analyser. The display will form an image like 
that shown in figure 2; 

b) Select lowest operating frequency of the equipment under test; 

c) Using the marker of the spectrum analyser, find lowest frequency below the 
operating frequency at which spectral power density drops below the level given in subclause 
4.2.3. See line A in figure 2. 

This frequency is recorded in the test report; 

d) Select the highest operating frequency of the equipment under test; 

e) Find the highest frequency at which the spectral power density drops below the value 
given in subclause 4.2.3. See line B in figure 2. This frequency shall be recorded in the test 
report; 

f) The difference between the frequencies measured in steps c) and e) is the frequency 
range; it shall be recorded in the test report. 

Note: For equipment with a single, fixed operating frequency, steps b) and d) are 
omitted. 

This measurement shall be repeated for each frequency range declared by the 
manufacturer. 

6.2.5 Spurious emissions 

The following method of measurement shall apply to both conducted and radiated 
measurements. 

In the case of radiated measurements, using a test site as described in annex A and 
applicable measurement procedures as described in annex B, the spurious emissions as 
defined in subclause 4.2.4 shall be measured and recorded in the test report. 

In case of conducted measurements, the radio device shall be connected to the 
measuring equipment via a suitable attenuator. 

Tests of FHSS equipment shall be carried out while the equipment is hopping on the 
following operating frequencies: 

- The lowest operating frequency; and 

- The highest operating frequency. 
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During this test modulation shall be applied using the test data sequence. 

Where the transmitter ceases transmission between hops, during this test, the 
transmitter shall cease transmitting for a minimum period of time equal to or greater than that 
for which it ceases transmission during normal operation. 

If the equipment is fitted with an automatic shut-off facility it shall be made inoperative 
for the duration of this test unless it has to be left operative to protect the equipment. If the 
shut-off facility is left operative, the status of the equipment shall be indicated. The 
measurement equipment shall be set for peak hold mode of operation. 

The measurement procedure shall be as follows: 

- The transmitter shall be operated at the highest output power, or , in the case of 
equipment able to operate at more than one power level, at the lowest and highest output 
powers; 

- The spectrum outside the declared frequency range(s) shall be searched for emissions 
that exceed the limit values given in subclause 4.2.4 or that come to within 6 dB below the 
limit values given in subclause 4.2.4. Each occurrence shall be noted in the test report; 

- This measurement shall be made with the transmitter set to the lowest operating 
frequency and with the transmitter set to the highest operating frequency. 

This measurement shall be repeated with the transmitter in standby mode where 
applicable. 

Where these measurements are made with a spectrum analyser, the following settings 
and procedures shall be used. 

For finding spurious emissions the spectrum analyser shall be set as follows: 

- Resolution BW: 100 kHz; 

- Video BW: same; 

- Detector mode: positive peak; 

- Averaging: off; 

- Span: 100 MHz; 

- Amplitude: adjust for middle of the instrument’s range; 

- Sweep time: 1 second. 

For measuring emissions that exceed the level of 6 dB below the applicable limit, the 
resolution bandwidth shall be switched to 30 kHz and the span shall be adjusted accordingly. 
If the level does not change by more than 2 dB, it is a narrowband emission; the observed 
value shall be recorded in the test report. If the level changes by more than 2 dB, the emission 
is a wideband emission and its level shall be measured and recorded in the test report. 

The method of measurement for wideband emissions, if applicable, shall be 
documented in the test report. 

Note: The main spectrum of the device being tested may saturate the spectrum 
analyser’s input circuits and so cause ghost “spurious” signals. Ghosts can be distinguished 
from real signals by increasing the input attenuator by 10 dB. If the spurious signal 
disappears, it is a ghost and should be ignored. 
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6.2.6 Receiver spurious emissions 

The following method of measurement shall apply to both conducted and radiated 
measurements. 

In the case of radiated measurements, using a test site as described in annex A and 
applicable measurement procedures as described in annex B, the spurious emissions shall be 
measured and recorded. In the case of conducted measurements, the receiver shall be 
connected to the measuring equipment via a suitable attenuator. 

The measurement procedure shall be as follows: 

- With the equipment in the receive mode, the applicable spectrum shall be searched for 
emissions that exceed the limit values given in clause 4.3 or that come to within 6 dB below 
the limit values given in clause 4.3. Each occurrence shall be recorded. 

The measurements shall be performed only under the following conditions: 

- For FHSS equipment the equipment shall be tested in the receive mode on frequencies 
as defined in clause 6.2.3; 

- For DSSS and other equipment the test shall be made in the receive mode, at the 
lowest and highest operating frequencies. 

Where these measurements are made with a spectrum analyser, the following settings 
and procedures shall be used for narrowband emissions: 

- Resolution BW: 100 kHz; 

- Video BW: same; 

- Detector mode: positive peak; 

- Averaging: off; 

- Span: 100 MHz; 

- Amplitude: adjust for middle of the instrument's range; 

- Sweep time: 1 s. 

For measuring emissions that exceed the level of 6 dB below the applicable limit the 
resolution bandwidth shall be switched to 30 kHz and the span shall be adjusted accordingly. 
If the level does not change by more than 2 dB, it is a narrowband emission; the observed 
value shall be recorded. If the level changes by more than 2 dB, the emission is a wideband 
emission and its level shall be measured and recorded. 

7. Measurement uncertainty values 

 For the test methods, according to the present document, the measurement uncertainty 
figures shall be calculated in accordance with TR 100 028-1 and shall correspond to an 
expansion factor (coverage factor) k = 1.96 or k = 2 (which provide confidence levels of 
respectively 95% and 95.45% in the case where the distributions characterizing the actual 
measurement uncertainties are normal (Gaussian)). Table 5 is based on such expansion 
factors. 
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Table 5: Maximum measurement uncertainty 
Parameter Uncertainty 

radio frequency ±1 × 10-5 

total RF power, conducted ±1.5 dB 

RF power density, conducted ±3 dB 

spurious emissions, conducted ±3 dB 

all emissions, radiated ±6 dB 

temperature ±10C 

humidity ±5% 

DC and low frequency voltages ±3% 
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Annex A 
(Normative) 

Test sites and arrangements for radiated measurements 

 

A.1 Test sites 

A.1.1 Open air test sites 

The term “open air” should be understood from a electromagnetic point of view. Such a 
test site may be really in open air or alternatively with walls and ceiling transparent to the 
radio waves at the frequencies considered. 

An open air test site may be used to perform the measurements using the radiated 
measurement methods described in clause 6. Absolute or relative measurements may be 
performed on transmitters or on receivers; absolute measurements of field strength require a 
calibration of the test site. 

A measuring distance of at least 3 m shall be used for measurements at frequencies up 
to 1 GHz. For frequencies above 1 GHz, any suitable measuring distance may be used. The 
equipment size (excluding the antenna) shall be less than 20% of the measuring distance. The 
height of the equipment or of the substitution antenna shall be 1.5 m; the height of the test 
antenna (transmit or receive) shall vary between 1 and 4 m. 

Sufficient precautions shall be taken to ensure that reflections from extraneous objects 
adjacent to the site do not degrade the measurement results, in particular: 

- No extraneous conducting objects having any dimension in excess of a quarter 
wavelength of the highest frequency tested shall be in the immediate vicinity of the site; 

- All cables shall be as short as possible; as much of the cables as possible shall be on 
the ground plane or preferably below; and the low impedance cables shall be screened. 

The general measurement arrangement is shown in figure A.1. 

1

2

4 3

1.5 m

Ground plane

Specified height
range 1 to 4 m

1) equipment under test
2) test antenna
3) high pass filter (as required)
4) spectrum analyser or measuring receiver

 
Figure A.1: Measuring arrangement 
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A.1.2 Anechoic chamber 

A.1.2.1 General 

An anechoic chamber is a well shielded chamber covered inside with radio frequency 
absorbing material and simulating a free space environment. It is an alternative site on which 
to perform the measurements using the radiated measurement methods described in clause 6. 
Absolute or relative measurements may be performed on transmitters or on receivers. 
Absolute measurements of field strength require a calibration of the anechoic chamber. The 
test antenna, equipment under test and substitution antenna are used in a way similar to that 
at the open air test site, but are all located at the same fixed height above the floor. 

A.1.2.2 Description 

An anechoic chamber should meet the requirements for shielding loss and wall return 
loss as shown in figure A.2. Figure A.3 shows an example of the construction of an anechoic 
chamber having a base area of 5 m by 10 m and a height of 5 m. The ceiling and walls are 
coated with pyramidally formed absorbers approximately 1 m high. The base is covered with 
special absorbers which form the floor. The available internal dimensions of the chamber are 
3 m × 8 m × 3 m, so that a maximum measuring distance of 5 m in the middle axis of this 
chamber is available. The floor absorbers reject floor reflections so that the antenna height 
need not be changed. Anechoic chambers of other dimensions may be used. 

A.1.2.3 Influence of parasitic reflections 

For free-space propagation in the far field, the relationship of the field strength E and 
the distance R is given by E = E0 × (R0/R), where E0 is the reference field strength and R0 is 
the reference distance. This relationship allows relative measurements to be made as all 
constants are eliminated within the ratio and neither cable attenuation nor antenna mismatch 
or antenna dimensions are of importance. 

If the logarithm of the foregoing equation is used, the deviation from the ideal curve 
may be easily seen because the ideal correlation of field strength and distance appears as a 
straight line. The deviations occurring in practice are then clearly visible. This indirect 
method shows quickly and easily any disturbances due to reflections and is far less difficult 
than the direct measurement of reflection attenuation. 

With an anechoic chamber of the dimensions given above at low frequencies below 100 
MHz there are no far field conditions, but the wall 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 to the distance meets the expectations very well. Above 1 
GHz, because more reflections will occur, the dependence of the field strength to the distance 
will not correlate so closely. 

A.1.2.4 Calibration and mode of use 

The calibration and mode of use is the same as for an open air test site, the only 
difference being that the test antenna does not need to be raised and lowered whilst searching 
for a maximum, which simplifies the method of measurement. 
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Figure A.2: Specification for shielding and reflections 
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Figure A.3: Anechoic shielded chamber for simulated free space measurements 
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A.2 Test antenna 

When the test site is used for radiation measurements the test antenna shall be used to 
detect the field from both the test sample and the substitution antenna. When the test site is 
used for the measurement of receiver characteristics the antenna shall be used as a 
transmitting antenna. This antenna shall be mounted on a support capable of allowing the 
antenna to be used in either horizontal or vertical polarization and for the height of its centre 
above the ground to be varied over the specified range. 

Preferably test antennae with pronounced directivity should be used. The size of the test 
antenna along the measurement axis shall not exceed 20% of the measuring distance. 

A.3 Substitution antenna 

The substitution antenna shall be used to replace the equipment under test in 
substitution measurements. For measurements below 1 GHz the substitution antenna shall be 
a 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 dipole and the ground shall be at least 
30 cm. 

Note: The gain of a horn antenna is generally expressed relative to an isotropic radiator. 
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Annex B 
(Normative) 

General description of measurement 
 

This annex gives the general methods of measurements for RF signals using the test 
sites and arrangements described in annex A. 

B.1 Conducted measurements and use of test fixture 

In view of the low power levels of the equipment to be tested under this standard, 
conducted measurements may be applied to equipment provided with an antenna connector 
e.g. by means of a spectrum analyser. 

Where the equipment to be tested does not provide a suitable connector, a test fixture 
may be provided. 

B.2 Radiated measurements 

Radiated measurements shall be performed with the aid of a test antenna and 
measurement instruments as described in annex A. The test antenna and measurement 
instrument shall be calibrated according to the procedure defined in this annex. The 
equipment to be measured and the test antenna shall be oriented to obtain the maximum 
emitted power level. This position shall be recorded in the measurement report. The 
frequency range shall be measured in this position. 

Preferably, radiated measurements shall be performed in an anechoic chamber. For 
other test sites corrections may be needed (see annex A). The following test procedure 
applies: 

a) A test site which fulfils the requirements of the specified frequency range of this 
measurement shall be used. The test antenna shall be oriented initially for vertical 
polarization unless otherwise stated and the transmitter under test shall be placed on the 
support in its standard position and switched on; 

b) For average power measurements a non-selective voltmeter or wide band spectrum 
analyser shall be used. For other measurements a spectrum analyser or selective voltmeter 
shall be used and tuned to the measurement frequency;  

In either case a) or b), the test antenna shall be raised or lowered, if necessary, through 
the specified height range until the maximum signal level is detected on the spectrum 
analyser or selective voltmeter.  

The test antenna need not be raised or lowered if the measurement is carried out on a 
test site according to subclause A.1.2. 
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1) equipment under test
2) test antenna
3) spectrum analyser 
    or measuring receiver

Specified height
range 1 to 4 m

Ground plane

 

Figure B.1: Measurement arrangement No.1 
 

c) The transmitter shall be rotated through 3600 about a vertical axis until a higher 
maximum signal is received; 

d) 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. 

Note: This maximum may be a lower value than the value obtainable at heights outside 
the specified limits. 

The test antenna need not be raised or lowered if the measurement is carried out on a 
test site according to subclause A.1.2.  

This measurement shall be repeated for horizontal polarization. 

B.3 Substitution measurement 

The actual signal generated by the measured equipment may be determined by means 
of a substitution measurement in which a known signal source replaces the device to be 
measured, see figure B.2. 

Preferably, this method of measurement shall be used in an anechoic chamber. For 
other test sites corrections may be needed, see annex A. 

1
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3

1,5 m

4

1) equipment under test
2) substitution antenna
3) spectrum analyser 
    or selective voltmeter
4) signal generator

Specified height
range 1 to 4 m

Ground plane

 

Figure B.2: Measurement arrangement No.2 

a) Using measurement arrangement No.2, the substitution antenna shall replace the 
transmitter antenna in the same position and in vertical polarization. The frequency of the 
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signal generator shall be adjusted to the measurement frequency. The test antenna shall be 
raised or lowered, if necessary, to ensure that the maximum signal is still received. 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 transmitter is obtained in the test receiver; 

- The test antenna need not be raised or lowered if the measurement is carried out on a 
test site according to subclause A.1.2; 

- The radiated power is equal to the power supplied by the signal generator, increased 
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; 

b) This measurement shall be repeated with horizontal polarization. 


