
 
 
 
 
 
 
 
 
 
 
 

TCN 68 - 196: 2001 
 
 

t¦¥NG THÝCH §IÖN Tõ (emc) 
THIÕT BÞ ®Çu cuèi viÔn th«ng 

y£U CÇU miÔn nhiÔm §IÖN Tõ 
 

Electromagnetic Compatibility (EMC) 

Telecommunications Terminal Equipment 

ElectroMagnetic Immunity Requirements 

 

 
 
 
 
 

 
 
 
 
 

 
 

                                       



TCN 68 - 196: 2001 

 2 

Môc lôc 
 

 
* Lêi nãi ®Çu........................................................................................................................ 4 

1. Ph¹m vi .........................................................................................................5 

2. Tµi liÖu tham kh¶o........................................................................................5 

3. Môc ®Ých ....................................................................................................... 6 

4. §Þnh nghÜa vµ c¸c ch÷ viÕt t¾t ......................................................................7 
4.1. §Þnh nghÜa...............................................................................................9 
4.2. C¸c ch÷ viÕt t¾t ...................................................................................... 10 

5. Tiªu chÝ chÊt lîng ..................................................................................... 10 
5.1. C¸c tiªu chÝ chung ................................................................................. 10 
5.2. C¸c tiªu chÝ cô thÓ ................................................................................. 11 

6. C¸c ®iÒu kiÖn thö ........................................................................................ 11 
6.1. C¸c ®iÒu kiÖn thö tæng qu¸t ................................................................... 11 
6.2. C¸c ®iÒu kiÖn thö cô thÓ (chÕ ®é ho¹t ®éng cña EUT...)......................... 12 

7. Tµi liÖu kÌm theo s¶n phÈm ....................................................................... 12 

8. Quy ®Þnh vÒ viÖc ¸p dông c¸c phÐp thö..................................................... 12 

9. C¸c yªu cÇu thö kh¶ n¨ng miÔn nhiÔm ®iÖn tõ ........................................ 13 

10. Sù kh¸c biÖt so víi c¸c tiªu chuÈn chung ................................................ 13 

Phô lôc 1 - C¸c tiªu chÝ cô thÓ ®èi víi thiÕt bÞ ®Çu cuèi viÔn th«ng 

                   cã giao diÖn t¬ng tù......................................................................18 

Phô lôc 2 - C¸c tiªu chÝ cô thÓ ®èi víi thiÕt bÞ ®Çu cuèi viÔn th«ng  

                   cã giao diÖn sè ...............................................................................22 

Phô lôc 3 - C¸c tiªu chÝ cô thÓ ®èi víi m¸y fax (facsimile) .............................. 26 

Phô lôc A - Ph¬ng ph¸p thö kh¶ n¨ng miÔn nhiÔm 

                     ®èi víi c¸c thiÕt bÞ viÔn th«ng........................................................27 

Phô lôc B - B¶ng ®èi chiÕu t¬ng øng víi c¸c tiªu chuÈn quèc tÕ .................... 34 

 
 
 
 
 



TCN 68 - 196: 2001 
 

 3 

contens 
 
* Foreword........................................................................................................................ 35 

1. Scope ........................................................................................................... 36 

2. References ................................................................................................... 36 

3. Objectives.................................................................................................... 37 

4. Definitions and abbreviations .................................................................... 38 

4.1. Definitions............................................................................................. 38 

4.2. Abbreviations ........................................................................................ 40 

5. Performance criteria .................................................................................. 40 

5.1. General performance criteria ....................................................................... 41 

5.2. Particular performance criteria..................................................................... 42 

6. Conditions during testing........................................................................... 42 

6.1. General conditions ....................................................................................... 42 

6.2. Particular conditions (EUT operational modes, etc.)................................... 43 

7. Product documentation .............................................................................. 43 

8. Applicability................................................................................................ 43 

9. Immunity test requirements ...................................................................... 43 

10. Deviations from the Generic standards ................................................... 43 
Annex 1 - Particular performance criteria for telecommunications................... 48 
                 terminal equipment (TTE) having an analogue interface 

Annex 2 - Particular performance criteria for telecommunications................... 52 

                 terminal equipment (TTE) having a digital interface 

Annex 3 - Particular performance criteria for facsimile.................................... 56 

Annex A - Immunity test methods for telecommunication equipment.............. 57 

Annex B - A cross-reference table to the original standards ............................. 64 

 



TCN 68 - 196: 2001 

 4 

 
 
 
 
 

Lêi nãi ®Çu 
 
 

TCN 68 - 196: 2001 “T¬ng thÝch ®iÖn tõ (EMC) - ThiÕt bÞ ®Çu cuèi 
viÔn th«ng - Yªu cÇu miÔn nhiÔm ®iÖn tõ” ®îc x©y dùng trªn c¬ së tiªu 
chuÈn CENELEC EN 55105:1995 “T¬ng thÝch ®iÖn tõ (EMC) - C¸c yªu cÇu 
vÒ miÔn nhiÔm ®iÖn tõ ®èi víi c¸c thiÕt bÞ ®Çu cuèi viÔn th«ng” vµ tiªu chuÈn 
CISPR 24:1997 “ThiÕt bÞ c«ng nghÖ th«ng tin - C¸c ®Æc tÝnh miÔn nhiÔm - C¸c 
giíi h¹n vµ ph¬ng ph¸p ®o”. 

TCN 68 - 196: 2001 do ViÖn Khoa häc Kü thuËt Bu ®iÖn biªn so¹n, Vô 
Khoa häc C«ng nghÖ vµ Hîp t¸c Quèc tÕ ®Ò nghÞ vµ ®îc Tæng côc Bu ®iÖn 
ban hµnh theo QuyÕt ®Þnh sè 990/2001/Q§-TCB§ ngµy 29 th¸ng 11 n¨m 2001. 

TCN 68 - 196: 2001 ®îc ban hµnh kÌm theo b¶n dÞch tiÕng Anh t¬ng 
®¬ng kh«ng chÝnh thøc. Trong trêng hîp cã tranh chÊp vÒ c¸ch hiÓu do biªn 
dÞch, b¶n tiÕng ViÖt ®îc ¸p dông. 
 

 
Vô Khoa häc C«ng nghÖ vµ Hîp t¸c Quèc tÕ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                               



TCN 68 - 196: 2001 
 

 5 

 
 
 
 

 
 
 

t¬ng thÝch ®iÖn tõ (EMC) 

thiÕt bÞ ®Çu cuèi viÔn th«ng 
yªu cÇu miÔn nhiÔm ®iÖn tõ 

(Ban hµnh kÌm theo QuyÕt ®Þnh sè 990/2001/Q§ - TCB§ ngµy 29 th¸ng 11 n¨m 2001 

cña Tæng côc trëng Tæng côc Bu ®iÖn) 
 
1. Ph¹m vi 

Tiªu chuÈn nµy lµ c¬ së ®Ó hîp chuÈn c¸c thiÕt bÞ ®Çu cuèi viÔn th«ng vÒ kh¶ 
n¨ng miÔn nhiÔm ®iÖn tõ. 

Tiªu chuÈn nµy quy ®Þnh c¸c yªu cÇu vÒ kh¶ n¨ng miÔn nhiÔm ®iÖn tõ ®èi víi 
c¸c thiÕt bÞ ®Çu cuèi viÔn th«ng (TTE) sö dông trong c¸c m«i trêng d©n dông, 
th¬ng m¹i vµ c«ng nghiÖp nhÑ. 

Tiªu chuÈn nµy ®îc ¸p dông víi c¶ c¸c thiÕt bÞ ®Çu cuèi ®éc lËp vµ thiÕt bÞ 
®Çu cuèi ®îc c¾m vµo thiÕt bÞ chñ. 

C¸c yªu cÇu vÒ kh¶ n¨ng miÔn nhiÔm ®iÖn tõ trong tiªu chuÈn nµy quy ®Þnh 
®èi víi d¶i tÇn sè tõ 0 Hz ®Õn 400 GHz. 

Trong tiªu chuÈn nµy, ®Ó kiÓm tra vµ ®¸nh gi¸ chÊt lîng ho¹t ®éng cña thiÕt 
bÞ ®Çu cuèi viÔn th«ng, mét sè phÐp thö ®îc quy ®Þnh thùc hiÖn t¹i c¸c b¨ng tÇn 
x¸c ®Þnh hoÆc c¸c tÇn sè ®îc lùa chän. ThiÕt bÞ ®· tho¶ m·n c¸c yªu cÇu t¹i c¸c 
tÇn sè nµy ®îc coi lµ tho¶ m·n víi c¸c yªu cÇu trong d¶i tÇn sè tõ 0 Hz  
®Õn 400 GHz. 

2. Tµi liÖu tham kh¶o 

[1] IEC 50 (161), International Electrotechnical Vocabulary - Chapter 161: 

Electromagnetic compatibility. 

[2] IEC 1000-4-2, Electromagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Section 2: Electrostatic discharge 

requirements, 1995. 

[3] IEC 61000-4-3, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measurement techniques - Section 3: Radiated, radio frequency, 

ElectroMagnetic field immunity test, 1998 (TCN 68-194: 2000). 
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[4] IEC 1000-4-4, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Section 4: Electrical fast transient/burst 

requirements, 1995. 

[5] IEC1000-4-5, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Surge immunity requirements, 1995. 

[6] IEC 1000-4-6, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Conducted disturbances induced by radio-

frequency fields - immunity test, 1996 (TCN 68-195:2000). 

[7] IEC 1000-4-8, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Section 8: Power-frequency magnetic field 

immunity test, 1993. 

[8] IEC 1000-4-11, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Section 11:Voltage dips, short interruptions 

and voltage variations, 1994. 

[9] ITU-T Recommendation I.241.1. 

[10] ITU-T Recommendation 1.411. 

[11] ITU-T Recommendation G.711, Chapter 4. 

[12] ETS 300.111, Integrated Services Digital Network (ISDN); Telephony 

3.1 kHz teleservice service description. 

[13] CISPR 22, Limits and methods of measurements of radio interference 

characteristics of information technology equipment, 1993 (TCN 68-

193:2000). 

[14] CISPR 24, Immunity Requirements for Information Technology Equip-

ment, 1996. 

[15] ITU-T Recommendation K.43, Immunity Requirements for 

Telecommunication Equipment, 1996. 

3. Môc ®Ých 

Môc ®Ých cña tiªu chuÈn nµy lµ x¸c ®Þnh c¸c yªu cÇu thö miÔn nhiÔm cho thiÕt 
bÞ ®îc quy ®Þnh trong phÇn ph¹m vi, ®èi víi c¸c hiÖn tîng nhiÔu liªn tôc vµ ®ét 
biÕn, nhiÔu dÉn vµ nhiÔu ph¸t x¹, bao gåm c¶ hiÖn tîng phãng tÜnh ®iÖn. 

C¸c yªu cÇu thö ®îc quy ®Þnh cho tõng cæng ®îc xÐt. 
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Chó ý 1: Tiªu chuÈn nµy kh«ng quy ®Þnh c¸c yªu cÇu liªn quan ®Õn vÊn ®Ò an toµn 
®èi víi thiÕt bÞ ®Çu cuèi viÔn th«ng. 
Chó ý 2: Trêng hîp ®Æc biÖt, khi møc nhiÔu vît qu¸ c¸c møc quy ®Þnh (vÝ dô 
trêng hîp cã c¸c m¸y ph¸t cÇm tay ho¹t ®éng gÇn thiÕt bÞ), ph¶i ¸p dông c¸c biÖn 
ph¸p thÝch hîp ®Ó gi¶m nhiÔu. 

4. §Þnh nghÜa vµ c¸c ch÷ viÕt t¾t 

4.1. §Þnh nghÜa 

C¸c ®Þnh nghÜa sau ®îc sö dông trong tiªu chuÈn nµy: 

4.1.1. ThiÕt bÞ c«ng nghÖ th«ng tin  

ThiÕt bÞ c«ng nghÖ th«ng tin lµ thiÕt bÞ cã c¸c ®Æc ®iÓm sau: 

a) Cã mét chøc n¨ng c¬ b¶n hoÆc tæ hîp c¸c chøc n¨ng lµ nhËp, lu tr÷, hiÓn 

thÞ, truyÒn dÉn, xö lý, chuyÓn m¹ch hoÆc ®iÒu khiÓn... d÷ liÖu vµ c¸c b¶n tin; 

®ång thêi cã thÓ cã mét hoÆc nhiÒu cæng (kÕt cuèi) ®Ó trao ®æi th«ng tin; 

b) Cã ®iÖn ¸p danh ®Þnh kh«ng vît qu¸ 600 V. 

 ThiÕt bÞ c«ng nghÖ th«ng tin bao gåm c¸c thiÕt bÞ xö lý sè liÖu, m¸y v¨n 

phßng, c¸c thiÕt bÞ ®iÖn th¬ng m¹i vµ c¸c thiÕt bÞ viÔn th«ng. 

4.1.2. ThiÕt bÞ ®Çu cuèi viÔn th«ng  

ThiÕt bÞ ®Çu cuèi viÔn th«ng lµ thiÕt bÞ nèi víi m¹ng viÔn th«ng c«ng céng 

hoÆc m¹ng viÔn th«ng chuyªn dïng; cã nghÜa lµ nèi trùc tiÕp víi kÕt cuèi cña m¹ng 

viÔn th«ng hoÆc liªn kÕt víi mét m¹ng ®· ®îc nèi trùc tiÕp hoÆc gi¸n tiÕp tíi kÕt 

cuèi cña m¹ng viÔn th«ng ®Ó göi, nhËn hoÆc xö lý th«ng tin. 

4.1.3. Cæng 

Cæng lµ giao diÖn ®Æc biÖt cña thiÕt bÞ víi m«i trêng ®iÖn tõ bªn ngoµi  

(Xem h×nh 1).  

4.1.4. Cæng vá  

Cæng vá lµ vá bäc vËt lý cña thiÕt bÞ th«ng qua ®ã c¸c trêng ®iÖn tõ cã thÓ 

bøc x¹ hoÆc t¸c ®éng vµo thiÕt bÞ. §èi víi c¸c module ®îc c¾m thªm, vá bäc vËt 

lý ®îc x¸c ®Þnh theo thiÕt bÞ chñ. 

4.1.5. Cæng c¸p  

Cæng c¸p lµ ®iÓm t¹i ®ã d©y dÉn hoÆc c¸p ®îc nèi tíi thiÕt bÞ. VÝ dô nh c¸c 

cæng tÝn hiÖu, cæng ®iÒu khiÓn, cæng nguån. 



TCN 68 - 196: 2001 

 8 

4.1.6. Cuéc gäi  

Cuéc gäi lµ mét qu¸ tr×nh ®îc thùc hiÖn trong m¹ng vµ thiÕt bÞ ®Çu cuèi viÔn 

th«ng, cho phÐp trao ®æi th«ng tin (©m thanh, h×nh ¶nh hoÆc sè liÖu) víi mét thiÕt 

bÞ ®Çu cuèi viÔn th«ng kh¸c qua m¹ng. Xem Chó ý 3. 

4.1.7. ThiÕt lËp cuéc gäi  

ViÖc thiÕt lËp cuéc gäi lµ mét thao t¸c cña ngêi sö dông hoÆc mét qu¸ tr×nh 

tù ®éng kÕt hîp víi m¹ng ®Ó t¹o ra kh¶ n¨ng trao ®æi th«ng tin víi mét thiÕt bÞ ®Çu 

cuèi viÔn th«ng kh¸c. Xem Chó ý 3. 

4.1.8. NhËn cuéc gäi  

ViÖc nhËn mét cuéc gäi lµ mét thao t¸c cña ngêi sö dông hoÆc mét qu¸ tr×nh 

tù ®éng ®îc khëi t¹o vµ kÕt hîp víi m¹ng ®Ó t¹o ra kh¶ n¨ng trao ®æi th«ng tin víi 

mét thiÕt bÞ ®Çu cuèi viÔn th«ng kh¸c. Xem Chó ý 3. 

4.1.9. Duy tr× cuéc gäi  

Duy tr× cuéc gäi lµ duy tr× kh¶ n¨ng trao ®æi th«ng tin mµ kh«ng ph¶i xo¸ vµ 

thiÕt lËp l¹i cuéc gäi. Xem Chó ý 3. 

4.1.10. Xo¸ cuéc gäi  

ViÖc xo¸ cuéc gäi lµ mét thao t¸c cña ngêi sö dông hoÆc mét qu¸ tr×nh tù 

®éng kÕt hîp víi m¹ng (ë phÝa gäi hoÆc phÝa bÞ gäi) ®Ó dõng kh¶ n¨ng trao ®æi 

th«ng tin vµ trë vÒ tr¹ng th¸i cã thÓ thiÕt lËp mét cuéc gäi míi. Xem Chó ý 3. 

Chó ý 3: Cuéc gäi ph¶i ®îc thùc hiÖn theo c¸ch ®· ®îc nhµ s¶n xuÊt thiÕt bÞ quy 
®Þnh. §èi víi c¸c dÞch vô chuyÓn m¹ch kªnh, viÖc trao ®æi sè liÖu ®îc coi lµ cã thÓ 
thùc hiÖn ®îc khi cã s½n kªnh 64 kb/s hoÆc t¬ng ®¬ng cho c¶ hai phÝa chñ gäi vµ 
bÞ gäi. §èi víi dÞch vô chuyÓn m¹ch gãi, viÖc trao ®æi th«ng tin ®îc coi lµ cã thÓ thùc 
hiÖn ®îc khi cã mét kªnh ¶o ®îc thiÕt lËp víi thiÕt bÞ ®Çu cuèi viÔn th«ng bÞ gäi. 

4.1.11. KÕt cuèi m¹ng  

KÕt cuèi m¹ng lµ thiÕt bÞ phô trî ®ãng vai trß kÕt cuèi cña m¹ng viÔn th«ng. 

4.1.12. DÞch vô ®iÖn tho¹i  

DÞch vô ®iÖn tho¹i lµ dÞch vô cung cÊp cho ngêi sö dông kh¶ n¨ng ®µm tho¹i 

hai chiÒu theo thêi gian thùc qua m¹ng (xem KhuyÕn nghÞ ITU-T I.241). 

4.1.13. DÞch vô sè liÖu  

DÞch vô sè liÖu lµ dÞch vô cung cÊp cho ngêi sö dông kh¶ n¨ng trao ®æi c¸c 

sè liÖu qua m¹ng. 
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4.1.14. M¹ch t¸ch/ghÐp  

M¹ch t¸ch/ghÐp lµ m¹ch kÕt cuèi c¸p cã trë kh¸ng chÕ ®é chung so víi ®Êt (d©y 

- ®Êt). M¹ch t¸ch/ghÐp nµy kh«ng ®îc lµm ¶nh hëng ®Õn c¸c tÝn hiÖu c«ng t¸c.  

4.1.15. M¹ch t¸ch/ghÐp CDN-Tx 

M¹ch t¸ch/ghÐp CDN-Tx lµ m¹ch t¸ch/ghÐp cã mét ®êng ®Ó ®a tÝn hiÖu vµo 

theo chÕ ®é chung (d©y - ®Êt) hoÆc nhËn tÝn hiÖu qua mét kÕt nèi b»ng c¸p ®ång 

trôc ®îc thiÕt kÕ ®Æc biÖt cho x ®«i d©y ®èi xøng. 

4.1.16. M¹ch t¸ch/ghÐp CDN-M  

M¹ch t¸ch/ghÐp CDN-M lµ mét m¹ch t¸ch/ghÐp cã mét ®êng ®Ó ®a tÝn hiÖu 

vµo theo chÕ ®é chung (d©y - ®Êt) hoÆc nhËn tÝn hiÖu qua mét kÕt nèi b»ng c¸p 

®ång trôc ®îc thiÕt kÕ ®Æc biÖt cho c¸c ®êng cung cÊp nguån. 

4.1.17. ThiÕt bÞ kÕt hîp  

ThiÕt bÞ kÕt hîp lµ thiÕt bÞ dïng ®Ó t¸c ®éng ®Õn thiÕt bÞ ®îc thö (m« pháng 

m¹ng viÔn th«ng, hoÆc thiÕt bÞ ®Çu cuèi, hoÆc ®iÒu khiÓn tõ xa, hoÆc thiÕt bÞ  

b¸o hiÖu...). 

4.1.18. ThiÕt bÞ phô trî  

ThiÕt bÞ phô trî lµ thiÕt bÞ ®îc dïng ®Ó t¸c ®éng ®Õn c¸c cæng cña thiÕt bÞ 

®îc thö. 

H×nh 1 chØ ra c¸c cæng ®îc xÐt: 

 
 
 
 
 

 
 

H×nh 1 - C¸c cæng cña thiÕt bÞ ®Çu cuèi viÔn th«ng 
 

Cæng vá 

Cæng nguån DC 

Cæng nguån AC 

Cæng tÝn hiÖu 

Cæng viÔn th«ng 
ThiÕt bÞ ®Çu cuèi  

viÔn th«ng 
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4.2. C¸c ch÷ viÕt t¾t 

Ch÷ viÕt t¾t TiÕng Anh TiÕng ViÖt 

AMN Artifical Mains Network M¹ch nguån gi¶  

CDN Coupling Decoupling Network M¹ch t¸ch/ghÐp 

ESD Electrostatic Discharge HiÖn tîng phãng tÜnh ®iÖn 

EUT Equipment Under Test ThiÕt bÞ ®îc thö 

ISDN Integrated Services Digital Network M¹ng sè liªn kÕt ®a dÞch vô 

ITE Information Technology Equipment ThiÕt bÞ c«ng nghÖ th«ng tin 

NT Network Termination KÕt cuèi m¹ng 

RF Radio Frequency TÇn sè v« tuyÕn 

TTE Telecommunications Terminal 
Equipment 

ThiÕt bÞ ®Çu cuèi viÔn th«ng 

5. Tiªu chÝ chÊt lîng 

Khi ®¸nh gi¸ kh¶ n¨ng miÔn nhiÔm ®iÖn tõ cña c¸c thiÕt bÞ ®Çu cuèi viÔn 
th«ng, ph¶i ¸p dông c¸c tiªu chÝ chÊt lîng chung vµ c¸c tiªu chÝ chÊt lîng cô thÓ 
sau ®©y. 

Chó ý: ThiÕt bÞ ®Çu cuèi viÔn th«ng cã thÓ cã c¸c chøc n¨ng cña mét thiÕt bÞ c«ng 
nghÖ th«ng tin, kh«ng liªn quan trùc tiÕp víi c¸c giao diÖn viÔn th«ng nh chøc 
n¨ng in cña m¸y fax... C¸c chøc n¨ng nµy tu©n theo c¸c tiªu chÝ chÊt lîng chung. 
C¸c chøc n¨ng liªn quan trùc tiÕp ®Õn c¸c giao diÖn viÔn th«ng nh qu¸ tr×nh thiÕt 
lËp mét cuéc gäi tu©n theo c¸c tiªu chÝ chÊt lîng cô thÓ. 

5.1. C¸c tiªu chÝ chÊt lîng chung 

Nhµ s¶n xuÊt thiÕt bÞ cã nghÜa vô cung cÊp c¸c tiªu chÝ liªn quan ®Õn chÊt 

lîng ho¹t ®éng cña thiÕt bÞ khi nã ®îc sö dông theo c¸c chØ dÉn ghi trong tµi liÖu 

kÌm theo thiÕt bÞ. 

Khi ®¸nh gi¸ kh¶ n¨ng miÔn nhiÔm ®iÖn tõ cña thiÕt bÞ ®Çu cuèi viÔn th«ng, 

cÇn ¸p dông c¸c tiªu chÝ chÊt lîng A, B, C sau ®©y vµ chØ thùc hiÖn ®¸nh gi¸ khi 

c¸c chøc n¨ng xÐt ®Õn ®îc thùc hiÖn. 

VÝ dô vÒ c¸c chøc n¨ng ®îc nhµ s¶n xuÊt quy ®Þnh ®Ó ®¸nh gi¸ trong khi thö:  

- C¸c chÕ ®é vµ tr¹ng th¸i ho¹t ®éng chÝnh; 

- ChÊt lîng truyÒn dÉn sè liÖu; 

- ChÊt lîng truyÒn dÉn tho¹i. 
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Tiªu chÝ chÊt lîng A ¸p dông ®èi víi c¸c hiÖn tîng ®iÖn tõ cã tÝnh liªn tôc 
- ThiÕt bÞ ph¶i tiÕp tôc ho¹t ®éng ®óng nh ®· quy ®Þnh; 

- Kh«ng bÞ suy gi¶m chÊt lîng ho¹t ®éng hoÆc mÊt chøc n¨ng díi møc quy 

®Þnh cña nhµ s¶n xuÊt. Trong mét sè trêng hîp, møc chÊt lîng cã thÓ ®îc thay 

thÕ b»ng møc suy gi¶m chÊt lîng cho phÐp. NÕu møc chÊt lîng thÊp nhÊt hoÆc 

møc suy gi¶m chÊt lîng cho phÐp cha ®îc nhµ s¶n xuÊt quy ®Þnh, cã thÓ lÊy tõ tµi 

liÖu kü thuËt cña s¶n phÈm vµ møc chÊt lîng mµ ngêi sö dông chÊp nhËn ®îc. 

Tiªu chÝ chÊt lîng B ¸p dông ®èi víi hiÖn tîng ®iÖn tõ cã tÝnh ®ét biÕn 

- Sau khi thö, thiÕt bÞ ph¶i tiÕp tôc ho¹t ®éng nh ®· quy ®Þnh;  

- Sau khi thö, kh«ng ®îc suy gi¶m chÊt lîng hoÆc mÊt chøc n¨ng díi møc 

quy ®Þnh cña nhµ s¶n xuÊt. Trong mét sè trêng hîp, møc chÊt lîng cã thÓ ®îc 

thay thÕ bëi møc suy gi¶m chÊt lîng cho phÐp; 

- Trong khi thö, ®îc phÐp suy gi¶m chÊt lîng nhng kh«ng ®îc phÐp thay 

®æi tr¹ng th¸i ho¹t ®éng thùc hoÆc sè liÖu lu tr÷; 

- NÕu møc chÊt lîng thÊp nhÊt hoÆc møc suy gi¶m chÊt lîng cho phÐp cha 

®îc nhµ s¶n xuÊt quy ®Þnh, cã thÓ lÊy tõ tµi liÖu kü thuËt cña s¶n phÈm vµ nhu cÇu 

cña ngêi sö dông. 

Tiªu chÝ chÊt lîng C ¸p dông ®èi víi hiÖn tîng ®iÖn tõ do lçi nguån 

- Cho phÐp mÊt chøc n¨ng víi ®iÒu kiÖn chøc n¨ng nµy ph¶i tù kh«i phôc hoÆc 
®îc kh«i phôc nhê ngêi vËn hµnh theo híng dÉn cña nhµ s¶n xuÊt thiÕt bÞ; 

- Kh«ng ®îc phÐp mÊt c¸c chøc n¨ng vµ c¸c th«ng tin ®îc b¶o vÖ b»ng 
nguån ¾c quy dù phßng.  

5.2. C¸c tiªu chÝ cô thÓ 

Ngoµi c¸c tiªu chÝ chung, c¸c tiªu chÝ cô thÓ ®îc ®¸nh gi¸ theo quy ®Þnh 
trong phô lôc 1, 2 vµ 3. Nhµ s¶n xuÊt cã thÓ dïng c¸c chØ tiªu kü thuËt cña m×nh 
thay cho c¸c tiªu chÝ cô thÓ quy ®Þnh trong c¸c phô lôc, víi ®iÒu kiÖn lµ nh÷ng chØ 
tiªu kü thuËt ®ã nghiªm ngÆt h¬n c¸c tiªu chÝ cô thÓ nµy. 

6. C¸c ®iÒu kiÖn thö 

6.1. C¸c ®iÒu kiÖn thö tæng qu¸t 

C¸c phÐp thö ph¶i ®îc thùc hiÖn víi tÊt c¶ c¸c chøc n¨ng c¬ b¶n ë c¸c chÕ ®é 
®Æc trng nhÊt phï hîp víi c¸c øng dông ®iÓn h×nh. MÉu thö ph¶i ®îc ®Þnh cÊu 
h×nh phï hîp víi l¾p ®Æt thùc tÕ. 
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NÕu thiÕt bÞ lµ mét phÇn cña mét hÖ thèng hoÆc ®· ®îc nèi ®Õn mét thiÕt bÞ 
phô trî, nã cÇn ®îc thö khi ®· ®îc nèi tíi mét cÊu h×nh thiÕt bÞ phô trî ®Æc trng 
tèi thiÓu, ®Ó kiÓm tra c¸c cæng nh m« t¶ trong tiªu chuÈn EN 55022:1993 môc 9. 

CÊu h×nh vµ chÕ ®é ho¹t ®éng cña thiÕt bÞ trong khi thùc hiÖn c¸c phÐp thö cÇn 
®îc ghi chÐp chÝnh x¸c trong biªn b¶n thö nghiÖm. Trong trêng hîp kh«ng thÓ 
thö tÊt c¶ c¸c chøc n¨ng cña thiÕt bÞ, ph¶i lùa chän chÕ ®é ho¹t ®éng kh¾t khe nhÊt. 

NÕu thiÕt bÞ cã mét sè lîng lín c¸c kÕt cuèi, cÇn lùa chän mét sè ®ñ ®Ó m« 
pháng c¸c ®iÒu kiÖn ho¹t ®éng thùc vµ ®Ó ®¶m b¶o r»ng ®· bao hµm tÊt c¶ c¸c d¹ng 
kÕt cuèi ®ã. 

C¸p xo¾n cÇn tr¸nh bÞ cè ý kÐo c¨ng trong khi thö. ChiÒu dµi c¸p ®îc quy 
®Þnh trong c¸c chó ý trong c¸c b¶ng (t¬ng øng víi ®iÒu kiÖn kh«ng bÞ kÐo c¨ng). 

ChÊt lîng cña thiÕt bÞ thö hoÆc thiÕt bÞ phô trî nèi víi thiÕt bÞ ®îc thö (nh 
NT hoÆc bé m« pháng) kh«ng ®îc lµm ¶nh hëng ®Õn c¸c kÕt qu¶ cña phÐp thö. 

ThiÕt bÞ ®Çu cuèi viÔn th«ng ph¶i ®îc ®Æt cÊu h×nh ®Ó kÕt nèi ®Õn mét ®êng 
viÔn th«ng (hoÆc ®êng chuÈn) ë møc trë kh¸ng danh ®Þnh cña nã. Cã thÓ sö dông 
thiÕt bÞ phô trî ®Ó m« pháng m¹ng viÔn th«ng.  

Trong trêng hîp c¸c biÖn ph¸p hoÆc thiÕt bÞ b¶o vÖ ngoµi ®· ®îc quy ®Þnh 
râ rµng trong tµi liÖu híng dÉn sö dông, th× c¸c yªu cÇu thö trong tiªu chuÈn nµy 
ph¶i ®îc thùc hiÖn khi ®· cã c¸c biÖn ph¸p hoÆc thiÕt bÞ b¶o vÖ ngoµi. 
C¸c phÐp thö ph¶i ®îc thùc hiÖn trong d¶i nhiÖt ®é, ®é Èm vµ ¸p suÊt c«ng t¸c 
®îc quy ®Þnh ®èi víi lo¹i s¶n phÈm ®ã vµ ë møc ®iÖn ¸p nguån danh ®Þnh, trõ khi 
cã quy ®Þnh kh¸c trong c¸c tiªu chuÈn c¬ b¶n. 

6.2. C¸c ®iÒu kiÖn thö cô thÓ (chÕ ®é ho¹t ®éng cña EUT...) 

C¸c ®iÒu kiÖn thö cô thÓ ®îc quy ®Þnh trong c¸c phô lôc 1, 2 vµ 3 sÏ cã gi¸ trÞ 
h¬n c¸c phÇn t¬ng øng trong phÇn c¸c ®iÒu kiÖn thö tæng qu¸t. 

7. Tµi liÖu kÌm theo s¶n phÈm 

Nhµ s¶n xuÊt ph¶i cung cÊp cho ngêi sö dông c¸c chØ tiªu kü thuËt vÒ kh¶ 
n¨ng t¬ng thÝch ®iÖn tõ (EMC) hoÆc ®é suy gi¶m kh¶ n¨ng t¬ng thÝch ®iÖn tõ cã 
thÓ chÊp nhËn ®îc trong vµ sau khi thö theo yªu cÇu cña tiªu chuÈn nµy. 

8. Quy ®Þnh vÒ viÖc ¸p dông c¸c phÐp thö 

C¸c phÐp thö ®îc ¸p dông víi c¸c cæng t¬ng øng cña thiÕt bÞ theo c¸c b¶ng 
tõ 1 ®Õn 4. ChØ thùc hiÖn phÐp thö khi tån t¹i c¸c cæng t¬ng øng. 

Sau khi xem xÐt c¸c ®Æc tÝnh ®iÖn vµ viÖc sö dông thiÕt bÞ, cã thÓ quyÕt ®Þnh 
kh«ng cÇn thùc hiÖn mét sè phÐp thö kh«ng phï hîp. Trong trêng hîp nµy, c¶ sù 
®iÒu chØnh hay quyÕt ®Þnh kh«ng ¸p dông mét phÐp thö nµo ®ã víi mét cæng nµo 
®ã cÇn ph¶i ®îc ghi l¹i trong biªn b¶n thö nghiÖm. 
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9. C¸c yªu cÇu thö kh¶ n¨ng miÔn nhiÔm ®iÖn tõ  

C¸c yªu cÇu thö kh¶ n¨ng miÔn nhiÔm ®iÖn tõ ®èi víi thiÕt bÞ trong ph¹m vi 
tiªu chuÈn nµy ®îc ®a ra theo tõng cæng. 

C¸c phÐp thö ph¶i ®îc thùc hiÖn theo mét quy ®Þnh râ rµng vµ cã thÓ lÆp l¹i 
®îc. C¸c phÐp thö ph¶i ®îc tiÕn hµnh lÇn lît nh c¸c phÐp thö ®¬n. Thø tù thùc 
hiÖn thö lµ tuú chän. 

ViÖc m« t¶ phÐp thö, bé t¹o tÝn hiÖu thö, c¸c ph¬ng ph¸p thö vµ bè trÝ thùc 
hiÖn thö ®îc cho trong c¸c tiªu chuÈn c¬ b¶n ®îc chØ ra trong c¸c b¶ng tõ 1 ®Õn 4. 

Néi dung c¸c tiªu chuÈn c¬ b¶n kh«ng ®îc nh¾c l¹i ë ®©y; tuy nhiªn, nh÷ng 
thay ®æi hay c¸c th«ng tin bæ sung cÇn ®Ó thùc hiÖn c¸c phÐp thö ®îc tr×nh bµy 
trong phô lôc A cña tiªu chuÈn nµy. 

10. Sù kh¸c biÖt so víi c¸c tiªu chuÈn chung 

Trong tiªu chuÈn nµy, kh«ng quy ®Þnh c¸c phÐp thö ®èi víi cæng ®Êt c«ng t¸c 
cña thiÕt bÞ ®Çu cuèi viÔn th«ng v× cæng nµy ®· ®îc thö khi thùc hiÖn c¸c phÐp thö 
®èi víi c¸c cæng kh¸c cña thiÕt bÞ. 
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Phô lôc 1 
(Quy ®Þnh) 

C¸c tiªu chÝ cô thÓ ®èi víi thiÕt bÞ ®Çu cuèi  
viÔn th«ng cã giao diÖn t¬ng tù 

1.1. C¸c ®iÒu kiÖn thö cô thÓ 

ThiÕt bÞ ®Çu cuèi viÔn th«ng (TTE) cÇn ®îc bè trÝ ®Ó nèi ®Õn ®êng viÔn 
th«ng (hoÆc ®êng chuÈn) ë møc trë kh¸ng danh ®Þnh cña nã. Cã thÓ sö dông thiÕt 
bÞ phô trî ®Ó m« pháng m¹ng viÔn th«ng. 

1.2. C¸c tiªu chÝ cô thÓ 

C¸c tiªu chÝ chÊt lîng sau ®©y chØ ®îc ¸p dông khi c¸c chøc n¨ng cña TTE 
®îc thùc hiÖn. 

Tiªu chÝ chÊt lîng A 

a) Thùc hiÖn phÐp thö quÐt d¶i tÇn sè 

ViÖc kiÓm tra ph¶i ®îc thùc hiÖn b»ng mét trong hai ph¬ng ph¸p m« t¶  
díi ®©y.  

Trong trêng hîp cã sù kh«ng thèng nhÊt, c¸c phÐp thö ph¶i ®îc thùc hiÖn 
theo ph¬ng ph¸p ®o thø nhÊt. 

Ph¬ng ph¸p ®o thø nhÊt 

§iÒu khiÓn ©m lîng (nÕu cã) ph¶i ®îc ®Æt ë gÇn vÞ trÝ t¹i ®ã cã gi¸ trÞ danh 
®Þnh theo quy ®Þnh cña nhµ s¶n xuÊt. 

Møc ¸p lùc ©m thanh (spl) ®îc ®o b»ng c¸ch sö dông mét tai gi¶ ®· ®îc 

hiÖu chØnh, nh quy ®Þnh trong tiªu chuÈn IEC 60318, ®îc ghÐp vµo thiÕt bÞ thu 

©m thanh cña TTE mµ kh«ng g©y ra suy hao. Møc nhiÔu ©m thanh nÒn ph¶i nhá 

h¬n 40 dB (spl). Kªnh ©m thanh ph¶i ®îc më vµ ho¹t ®éng. 

Trong khi thùc hiÖn quÐt trªn toµn bé d¶i tÇn sè quy ®Þnh, TTE ph¶i ®¶m b¶o 

tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i duy tr× ®îc cuéc gäi ®· thiÕt lËp; 

- §èi víi TTE hç trî dÞch vô ®iÖn tho¹i, ph¶i ®¶m b¶o thªm yªu cÇu sau: tÝn 

hiÖu 1 kHz b¨ng hÑp (b¨ng th«ng ®o tèi ®a lµ 100 Hz) chÕ ®é chªnh lÖch (d©y - 

d©y) ®· gi¶i ®iÒu chÕ ®o ®îc trªn cæng viÔn th«ng ë møc trë kh¸ng danh ®Þnh cña 
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TTE (theo quy ®Þnh cña nhµ s¶n xuÊt) kh«ng ®îc vît qu¸ c¸c gi¸ trÞ cho trong 

b¶ng 1.1. Thùc hiÖn ë tÇn sè 1 kHz víi b¨ng tÇn ®o lín nhÊt lµ 100 Hz; 

- §èi víi TTE cã giao diÖn ©m thanh, ph¶i ®¶m b¶o thªm yªu cÇu sau: møc ¸p 
lùc ©m thanh ®· gi¶i ®iÒu chÕ (spl) trªn híng thu kh«ng ®îc lín h¬n c¸c gi¸ trÞ 
cho trong b¶ng PL 1.1. 

B¶ng PL.1.1. Møc ©m thanh ®· gi¶i ®iÒu chÕ lín nhÊt t¹i cæng viÔn th«ng 
vµ ë thiÕt bÞ thu ©m thanh (ph¬ng ph¸p ®o thø nhÊt) 

B¨ng tÇn (MHz) PhÐp thö 

miÔn nhiÔm 

TÝn hiÖu t¹p ©m 
(dBm) 

Møc ¸p lùc ©m 
thanh (dB(spl)) 

0,15 ®Õn 30 NhiÔu dÉn - 50 55 

30 ®Õn 40,66 NhiÔu dÉn - 30 75 

40,66 ®Õn 40,70 NhiÔu dÉn - 50 55 

40,70 ®Õn 80 NhiÔu dÉn - 30 75 

80 ®Õn 1000 (trõ ë 900) NhiÔu bøc x¹ - 30 75 

900 NhiÔu bøc x¹ - 50 55 
 

Chó ý: C¸c phÐp thö nµy ®îc x©y dùng ®Ó ®¶m b¶o ®îc kh¶ n¨ng miÔn nhiÔm ®iÖn tõ tèi 
thiÓu, cã thÓ chÊp nhËn ®îc ®èi víi nhiÔu tÇn sè v« tuyÕn ®· ®iÒu biªn cho c¸c thiÕt bÞ cã 
giao diÖn ©m thanh. C¸c møc nhiÔu ®· gi¶i ®iÒu chÕ cao h¬n c¸c gi¸ trÞ trong b¶ng thêng 
®îc chÊp nhËn trong thùc tÕ. C¸c møc trong khi thö ®îc chän ®Ó dÔ thùc hiÖn, cã quan 
t©m ®Õn møc nhiÔu nÒn lín nhÊt cã thÓ chÊp nhËn 40 dB (spl) vµ c¸c møc thö ®Ó thö chøc 
n¨ng. NhiÔu ®· gi¶i ®iÒu biªn ph¸t sinh mét c¸ch kh«ng thay ®æi do c¸c tiÕp gi¸p b¸n dÉn 
®ãng vai trß mét c¸ch ngÉu nhiªn nh c¸c bé t¸ch sãng theo luËt b×nh ph¬ng. §iÒu nµy cã 
nghÜa lµ, nÕu tÝn hiÖu tÇn sè v« tuyÕn ®a vµo thay ®æi 1 dB th× møc tÝn hiÖu gi¶i ®iÒu chÕ sÏ 
thay ®æi 2 dB. V× vËy, nÕu phÐp thö miÔn nhiÔm ®èi víi nhiÔu bøc x¹ t¸c ®éng vµo EUT b»ng 
mét trêng thö 3 V/m vµ t¹o ra møc nhiÔu ©m thanh 1 kHz ®· gi¶i ®iÒu chÕ 55 dBm (spl) 
(møc ©m thanh g©y khã chÞu cho ngêi nghe b×nh thêng nhng phï hîp trªn møc nhiÔu nÒn 
cho phÐp 40 dB (spl)), th× phÐp thö ®¶m b¶o r»ng mét trêng nhiÔu 1 V/m ®· ®iÒu biªn 
(cêng ®é trêng díi 10 dB) ®a vµo EUT ®ã trong ®iÒu kiÖn thùc tÕ cã thÓ t¹o ra møc 
nhiÔu ©m thanh ®· gi¶i ®iÒu chÕ kho¶ng 35 dB (spl), víi møc ®ã mäi ngêi trong m«i trêng 
nghe thùc tÕ kh«ng c¶m thÊy khã chÞu. 

 

Ph¬ng ph¸p ®o thø hai 
§iÒu khiÓn ©m lîng (nÕu cã) ph¶i ®îc ®Æt ë mét møc cè ®Þnh trong khi thùc 

hiÖn hiÖu chØnh vµ kh«ng ®îc thay ®æi trong khi thùc hiÖn phÐp thö. 

 Trong khi thùc hiÖn quÐt trªn toµn d¶i tÇn sè quy ®Þnh, TTE ph¶i ®¶m b¶o 
tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i duy tr× ®îc mét cuéc gäi ®· thiÕt lËp; 
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- §èi víi TTE hç trî dÞch vô ®iÖn tho¹i, ph¶i ®¶m b¶o thªm yªu cÇu sau: víi 
mét kªnh ©m thanh më vµ ho¹t ®éng, møc t¹p ©m chÕ ®é chªnh lÖch (d©y - 
d©y) ®· gi¶i ®iÒu chÕ ®o ®îc trªn cæng viÔn th«ng ë møc trë kh¸ng  
danh ®Þnh cña TTE (theo quy ®Þnh cña nhµ s¶n xuÊt) kh«ng ®îc vît qu¸ 
c¸c gi¸ trÞ cho trong b¶ng 1.1. Thùc hiÖn thö ë tÇn sè 1 kHz víi b¨ng th«ng 
®o lín nhÊt lµ 100 Hz; 
- §èi víi TTE cã giao diÖn ©m thanh, ph¶i ®¶m b¶o thªm yªu cÇu sau: tÝn 

hiÖu h×nh sin tÇn sè 1 kHz, -40 dBm ®îc ®a vµo ®êng viÔn th«ng (møc tÝn 
hiÖu kh«ng cã trêng tÇn sè v« tuyÕn). Møc ©m thanh ®îc ®o b»ng c¸ch sö 

dông mét microphone. Møc nµy ®îc ghi l¹i vµ sö dông lµm møc chuÈn. TÝn 
hiÖu ®· sö dông ®Ó t¹o ra møc chuÈn ®îc t¾t ®i khi thùc hiÖn phÐp thö thùc. 

Thùc hiÖn ë tÇn sè 1 kHz víi b¨ng th«ng ®o lín nhÊt lµ 100 Hz. 

Møc nhiÔu nÒn ph¶i thÊp h¬n møc chuÈn Ýt nhÊt lµ 15 dB. 

Møc t¹p ©m chÕ ®é chªnh lÖch (d©y - d©y) ®· gi¶i ®iÒu chÕ trªn híng thu, ®o 
nh ®èi víi møc chuÈn, kh«ng ®îc lín h¬n c¸c gi¸ trÞ quy ®Þnh trong b¶ng PL 1.2. 

B¶ng PL 1.2. Møc t¹p ©m chÕ ®é chªnh lÖch (d©y - d©y) ®· gi¶i ®iÒu chÕ lín nhÊt 
t¹i cæng viÔn th«ng (ph¬ng ph¸p ®o thø 2) 

B¨ng tÇn (MHz) PhÐp thö  

miÔn nhiÔm 

T¹p ©m chÕ ®é chªnh lÖch ®· 

gi¶i ®iÒu chÕ (dBm) 

0,15 ®Õn 30 NhiÔu dÉn Møc chuÈn - 10 dB 

30 ®Õn 40,66 NhiÔu dÉn Møc chuÈn + 10 dB 

40,66 ®Õn 40,70 NhiÔu dÉn Møc chuÈn - 10 dB 

40,70 ®Õn 80 NhiÔu dÉn Møc chuÈn + 10 dB 

80 ®Õn 1000 (trõ ë 900) NhiÔu bøc x¹ Møc chuÈn + 10 dB 

900 NhiÔu bøc x¹ Møc chuÈn - 10 dB 

Chó ý: xem chó ý trong b¶ng PL.1.1. 

 
b) Thùc hiÖn phÐp thö víi c¸c tÇn sè ®îc lùa chän 

T¹i c¸c tÇn sè quy ®Þnh trong c¸c b¶ng 1, 2, 3 vµ 4, TTE ph¶i ®¶m b¶o tho¶ 

m·n c¸c yªu cÇu sau ®©y: 

- TTE ph¶i thiÕt lËp ®îc cuéc gäi; 

- TTE ph¶i nhËn ®îc cuéc gäi; 

- TTE ph¶i xo¸ ®îc cuéc gäi; 
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- Khi TTE ®îc dïng ®Ó cung cÊp dÞch vô sè liÖu (phi tho¹i), thêi gian truyÒn 

dÉn bÞ t¨ng do ¶nh hëng cña phÐp thö kh«ng ®îc vît qu¸ c¸c gi¸ trÞ nhµ 

s¶n xuÊt ®· quy ®Þnh. 

Tiªu chÝ chÊt lîng B 
TTE ph¶i ®¶m b¶o duy tr× ®îc mét cuéc gäi ®· ®îc thiÕt lËp tríc khi thùc 

hiÖn phÐp thö. 

Sau khi thùc hiÖn phÐp thö, TTE ph¶i tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i thiÕt lËp ®îc cuéc gäi; 

- TTE ph¶i nhËn ®îc cuéc gäi; 

- TTE ph¶i xo¸ ®îc cuéc gäi. 

Tiªu chÝ chÊt lîng C 
Sau khi thùc hiÖn phÐp thö, TTE ph¶i tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i thiÕt lËp ®îc cuéc gäi; 

- TTE ph¶i nhËn ®îc cuéc gäi; 

- TTE ph¶i xo¸ ®îc cuéc gäi. 
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Phô lôc 2 
(Quy ®Þnh) 

C¸c tiªu chÝ cô thÓ ®èi víi c¸c thiÕt bÞ ®Çu cuèi  
viÔn th«ng cã giao diÖn sè 

2.1. C¸c ®iÒu kiÖn thö cô thÓ 

ThiÕt bÞ ®Çu cuèi viÔn th«ng (TTE) cÇn ®îc bè trÝ ®Ó nèi ®Õn ®êng viÔn 

th«ng (hoÆc ®êng chuÈn) ë møc trë kh¸ng danh ®Þnh cña nã. Cã thÓ sö dông thiÕt 

bÞ phô trî ®Ó m« pháng m¹ng viÔn th«ng. 

§èi víi truy cËp sè c¬ së (PRI), c¸c giao diÖn ISDN cung cÊp dÞch vô ®iÖn 

tho¹i cho TTE ph¶i ë chÕ ®é rçi (idle) nh ®· quy ®Þnh ®èi víi ph¬ng thøc chuyÓn 

®æi sè - t¬ng tù ®îc ¸p dông. 

2.2. C¸c tiªu chÝ cô thÓ 

C¸c tiªu chÝ chÊt lîng sau ®©y chØ ®îc ¸p dông khi c¸c chøc n¨ng cña TTE 

®îc thùc hiÖn. 

Tiªu chÝ chÊt lîng A 

a/ Thùc hiÖn phÐp thö quÐt d¶i tÇn sè 

ViÖc kiÓm tra ph¶i ®îc thùc hiÖn b»ng mét trong hai ph¬ng ph¸p m« t¶  

díi ®©y. 

Trong trêng hîp cã sù kh«ng thèng nhÊt, c¸c phÐp thö ph¶i ®îc thùc hiÖn 

theo ph¬ng ph¸p ®o thø nhÊt. 

Ph¬ng ph¸p ®o thø nhÊt 

§iÒu khiÓn ©m lîng (nÕu cã) ph¶i ®Æt ë gÇn vÞ trÝ t¹i ®ã cã gi¸ trÞ danh ®Þnh 

theo quy ®Þnh cña nhµ s¶n xuÊt. 

Møc ¸p lùc ©m thanh (spl) ®îc ®o b»ng c¸ch sö dông mét tai gi¶ ®· ®îc 

hiÖu chØnh, nh quy ®Þnh trong IEC 60318, ®îc ghÐp vµo thiÕt bÞ thu ©m thanh cña 

TTE mµ kh«ng g©y ra suy hao. Møc nhiÔu ©m thanh nÒn ph¶i nhá h¬n 40 dB (spl). 

Kªnh ©m thanh ph¶i ®îc më vµ ho¹t ®éng. 
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Trong khi thùc hiÖn quÐt trªn toµn bé d¶i tÇn sè quy ®Þnh, TTE ph¶i ®¶m b¶o 

tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i duy tr× ®îc cuéc gäi ®· ®îc thiÕt lËp; 

- §èi víi TTE hç trî dÞch vô ®iÖn tho¹i, ph¶i ®¶m b¶o thªm yªu cÇu sau: møc 
t¹p ©m chÕ ®é chªnh lÖch (d©y - d©y) ®· gi¶i ®iÒu chÕ vµ møc ¸p lùc ©m thanh 
trªn híng thu kh«ng ®îc vît qu¸ c¸c gi¸ trÞ cho trong B¶ng PL.2.1; 

- §èi víi TTE cã giao diÖn ©m thanh, ph¶i ®¶m b¶o thªm yªu cÇu sau: møc ¸p 
lùc ©m thanh ®· gi¶i ®iÒu chÕ (spl) trªn híng thu kh«ng ®îc lín h¬n c¸c 
gi¸ trÞ cho trong b¶ng PL.2.1. 

B¶ng PL.2.1. Møc t¹p ©m chÕ ®é chªnh lÖch (d©y - d©y) ®· gi¶i ®iÒu chÕ  

vµ møc ¸p lùc ©m thanh lín nhÊt t¹i cæng viÔn th«ng vµ t¹i thiÕt bÞ thu ©m thanh  
(ph¬ng ph¸p ®o thø nhÊt) 

B¨ng tÇn (M;Hz) 
PhÐp thö 

miÔn nhiÔm 

Møc t¹p ©m chÕ ®é 
chªnh lÖch ®· gi¶i ®iÒu 

chÕ (dBm0) 

Møc ¸p suÊt 
©m thanh 
(dB (spl)) 

0,15 ®Õn 30 NhiÔu dÉn - 50 55 

30 ®Õn 40,66 NhiÔu dÉn - 30 75 

40,66 ®Õn 40,70 NhiÔu dÉn - 50 55 

40,70 ®Õn 80 NhiÔu dÉn - 30 75 

80 ®Õn 1000 (trõ ë 900) NhiÔu bøc x¹ - 30 75 

900 NhiÔu bøc x¹ - 50 55 

Chó ý: Xem chó ý trong b¶ng PL.1.1. 

 
Ph¬ng ph¸p ®o thø hai 

§iÒu khiÓn ©m lîng (nÕu cã) ph¶i ®Æt ë mét møc cè ®Þnh trong khi thùc hiÖn 
hiÖu chØnh vµ kh«ng ®îc thay ®æi trong khi thùc hiÖn phÐp thö. 

 Trong khi thùc hiÖn quÐt trªn toµn bé d¶i tÇn sè quy ®Þnh, TTE ph¶i ®¶m b¶o 
tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i duy tr× ®îc cuéc gäi ®· ®îc thiÕt lËp; 

- §èi víi TTE hç trî dÞch vô ®iÖn tho¹i, ph¶i ®¶m b¶o thªm yªu cÇu sau: víi 
mét kªnh ©m tÇn më vµ ho¹t ®éng, møc t¹p ©m chÕ ®é chªnh lÖch ®· gi¶i 
®iÒu chÕ vµ møc ¸p lùc ©m thanh tõ EUT, ®o ®îc trªn trªn kªnh B ®· ®îc 



TCN 68 - 196: 2001 

 24 

Ên ®Þnh, kh«ng ®îc vît qu¸ c¸c gi¸ trÞ cho trong b¶ng PL.2.1. Thùc hiÖn 
®o ë tÇn sè 1 kHz víi b¨ng th«ng ®o lín nhÊt lµ 100 Hz; 

- §èi víi TTE cã giao diÖn ©m thanh, ph¶i ®¶m b¶o thªm yªu cÇu sau: tÝn hiÖu 
sè m· ho¸ theo luËt A thay cho tÝn hiÖu h×nh sin 1 kHz, -40 dBm0 ®îc ®a 
vµo ®êng viÔn th«ng (møc tÝn hiÖu kh«ng cã nhiÔu tÇn sè v« tuyÕn).  
Møc ¸p lùc ©m thanh ®îc ®o b»ng c¸ch sö dông mét microphone. Møc nµy 
®îc ghi l¹i vµ sö dông lµm møc chuÈn. TÝn hiÖu ®· sö dông ®Ó t¹o ra møc 
chuÈn ®îc t¾t ®i khi thùc hiÖn phÐp thö thùc tÕ. Thùc hiÖn ®o ë tÇn sè 1 kHz 
víi b¨ng th«ng ®o lín nhÊt lµ 100 Hz. 

Trong khi thùc hiÖn phÐp thö, m· rçi (idle code) ®· ®îc Ên ®Þnh ph¶i ®îc 
göi ®Õn EUT trªn kªnh B. 

Møc nhiÔu nÒn ph¶i thÊp h¬n møc chuÈn Ýt nhÊt lµ 15 dB. 

Møc t¹p ©m chÕ ®é chªnh lÖch (d©y - d©y) ®· gi¶i ®iÒu chÕ trªn híng thu, ®o 
nh ®èi víi møc chuÈn, kh«ng ®îc lín h¬n c¸c gi¸ trÞ cho trong b¶ng PL.2.2. 

B¶ng PL.2.2. Møc t¹p ©m chÕ ®é chªnh lÖch (d©y - d©y) ®· gi¶i ®iÒu chÕ lín nhÊt 
(ph¬ng ph¸p ®o thø 2) 

B¨ng tÇn (MHz) PhÐp thö  

miÔn nhiÔm 

Møc t¹p ©m chÕ ®é chªnh 
lÖch ®· gi¶i ®iÒu chÕ (dBm) 

0,15 ®Õn 30 NhiÔu dÉn Møc chuÈn - 10 dB 

30 ®Õn 40,66 NhiÔu dÉn Møc chuÈn + 10 dB 

40,66 ®Õn 40,70 NhiÔu dÉn Møc chuÈn - 10 dB 

40,70 ®Õn 80 NhiÔu dÉn Møc chuÈn + 10 dB 

80 ®Õn 1000 (trõ ë 900) NhiÔu bøc x¹ Møc chuÈn + 10 dB 

900 NhiÔu bøc x¹ Møc chuÈn - 10 dB 

Chó ý: xem chó ý trong b¶ng PL.1.1. 

 

b) Thùc hiÖn thö ®èi víi c¸c tÇn sè ®îc lùa chän 

T¹i c¸c tÇn sè quy ®Þnh trong c¸c b¶ng 1, 2, 3 vµ 4, TTE ph¶i ®¶m b¶o tho¶ 

m·n c¸c yªu cÇu sau ®©y: 

- TTE ph¶i thiÕt lËp ®îc cuéc gäi; 

- TTE ph¶i nhËn ®îc cuéc gäi; 

- TTE ph¶i xo¸ ®îc cuéc gäi; 
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- Khi TTE ®îc dïng ®Ó cung cÊp dÞch vô sè liÖu (phi tho¹i), thêi gian truyÒn 

dÉn bÞ t¨ng do ¶nh hëng cña phÐp thö, kh«ng ®îc vît qu¸ c¸c gi¸ trÞ nhµ s¶n 

xuÊt ®· quy ®Þnh. 

§èi víi thiÕt bÞ ISDN sö dông truy cËp s¬ cÊp: sè lÇn mÊt ®ång bé khung 

trong mét chu kú thö 10 s ph¶i nhá h¬n 10. Trong trêng hîp cuéc gäi ®· thiÕt lËp 

®îc duy tr× suèt trong khi thö th× kh«ng cÇn ®¸nh gi¸ chØ tiªu mÊt ®ång bé khung. 

Tiªu chÝ chÊt lîng B 
TTE ph¶i ®¶m b¶o duy tr× ®îc cuéc gäi ®· thiÕt lËp tríc khi thùc hiÖn  

phÐp thö. 

Sau khi thùc hiÖn phÐp thö, TTE ph¶i tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i thiÕt lËp ®îc cuéc gäi; 

- TTE ph¶i nhËn ®îc cuéc gäi; 

- TTE ph¶i xo¸ ®îc cuéc gäi. 

Tiªu chÝ chÊt lîng C 
Sau khi thùc hiÖn phÐp thö, TTE ph¶i tho¶ m·n c¸c yªu cÇu sau: 

- TTE ph¶i thiÕt lËp ®îc cuéc gäi; 

- TTE ph¶i nhËn ®îc cuéc gäi; 

- TTE ph¶i xo¸ ®îc cuéc gäi. 
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Phô lôc 3 
(Quy ®Þnh) 

C¸c tiªu chÝ cô thÓ ®èi víi m¸y fax (facsimile) 

3.1. C¸c ®iÒu kiÖn thö cô thÓ 

EUT nµy ph¶i ®îc nèi víi 1 EUT thø hai hoÆc mét bé m« pháng cho phÐp 
göi vµ nhËn ®îc mét mÉu thö. MÉu thö ®îc lùa chän theo khuyÕn nghÞ thÝch hîp 
cña ITU-T, tuy nhiªn ®iÒu nµy kh«ng ph¶i lµ b¾t buéc. C¸c yªu cÇu sau ®©y lµ c¸c 
yªu cÇu bæ sung vÒ chÊt lîng ho¹t ®éng cña TTE nµy. 

3.2. C¸c tiªu chÝ cô thÓ 

Tiªu chÝ chÊt lîng A 
Trong vµ sau khi thùc hiÖn phÐp thö, EUT ph¶i ho¹t ®éng b×nh thêng, kh«ng 

x¶y ra c¸c hiÖn tîng sau ®©y: 

- C¸c lçi truyÒn sè liÖu, vÝ dô kh«ng cè thùc hiÖn vît qu¸ sè lÇn lín nhÊt; 

- Sù suy gi¶m chÊt lîng h×nh in vît qu¸ c¸c chØ tiªu cña nhµ s¶n xuÊt; 

- ThiÕu toµn bé hoÆc mét phÇn ch÷, vÝ dô c¸c ch÷ mÊt ®Çu; 

- Cã thªm dßng hoÆc trang kh«ng mong ®îi; 

- Thay ®æi mµu vît qu¸ c¸c chØ tiªu cña nhµ s¶n xuÊt; 

- Khëi t¹o l¹i cuéc gäi. 

Tiªu chÝ chÊt lîng B 

Còng nh ®èi víi tiªu chÝ A. Ngoµi ra, mét sè ngo¹i lÖ sau ®îc phÐp x¶y ra 
khi thùc hiÖn phÐp thö víi ®iÒu kiÖn ho¹t ®éng cña EUT ®îc phôc håi trë vÒ tr¹ng 
th¸i nh tríc khi thùc hiÖn phÐp thö: 

- Sù suy gi¶m chÊt lîng h×nh in vît qu¸ c¸c chØ tiªu cña nhµ s¶n xuÊt; 

- Cã thªm dßng kh«ng mong ®îi. 

Tiªu chÝ chÊt lîng C 

Cho phÐp suy gi¶m chÊt lîng, miÔn lµ tr¹ng th¸i ho¹t ®éng b×nh thêng cña 
EUT cã thÓ tù phôc håi hoÆc ®îc phôc håi bëi ngêi vËn hµnh sau khi thùc hiÖn 
phÐp thö vµ víi ®iÒu kiÖn lµ: 

- Sù gi¸n ®o¹n khi truyÒn dÉn ®· ®îc ghi l¹i vµ th«ng b¸o cho ngêi sö dông; 

- EUT cã thÓ thiÕt lËp l¹i cuéc gäi; 

- EUT cã thÓ nhËn cuéc gäi; 

- EUT cã thÓ xo¸ cuéc gäi. 
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Phô lôc A 
(Quy ®Þnh) 

Ph¬ng ph¸p thö kh¶ n¨ng miÔn nhiÔm  
®èi víi c¸c thiÕt bÞ viÔn th«ng 

C¸c ph¬ng ph¸p ®o trong phô lôc nµy ¸p dông víi c¸c thiÕt bÞ ®Çu cuèi viÔn 
th«ng vµ còng cã thÓ ¸p dông cho c¸c thiÕt bÞ c«ng nghÖ th«ng tin kh¸c. 

A.1. Kh¶ n¨ng miÔn nhiÔm ®èi víi nhiÔu dÉn v« tuyÕn trong kho¶ng 150 kHz 
        vµ 80 MHz 

A.1.1. Ph¬ng ph¸p thö 

Sö dông ph¬ng ph¸p thö m« t¶ trong môc 8 cña tiªu chuÈn IEC 1000-4-6. 

A.1.2. HiÖu chØnh møc nhiÔu ®a vµo 

Møc nhiÔu ®a vµo ph¶i ®îc hiÖu chØnh theo c¸c quy ®Þnh trong môc 6.4 cña 
tiªu chuÈn IEC 1000-4-6. Mét vÝ dô vÒ cÊu h×nh thö ®îc m« t¶ trong h×nh 8 cña 
tiªu chuÈn IEC 1000-4-6. Kh«ng ®îc phÐp cã c¸p gi÷a m¹ch phèi hîp trë kh¸ng 
vµ m¸y thu v« tuyÕn, gi÷a bé suy hao 6 dB vµ CDN-Tx (môc 6.1 cña tiªu chuÈn 
IEC 1000-4-6). 

A.1.3. ThiÕt lËp cÊu h×nh ®o 

CÊu h×nh ®o ph¶i tu©n theo c¸c quy ®Þnh trong môc 7 cña tiªu chuÈn IEC 
1000-4-6. CÊu h×nh ®o nµy ®îc m« t¶ trong h×nh 9 vµ h×nh 10 cña tiªu chuÈn IEC 
1000-4-6. NÕu m¸y ®iÖn tho¹i cã cæng nguån, nã ph¶i ®îc nèi qua mét CDN cã 
trë kh¸ng chÕ ®é chung (d©y - ®Êt) 150 Ω (trong tiªu chuÈn IEC 1000-4-6, lo¹i 
CDN-M3 cã t¶i 50 Ω). Xem h×nh A1 vµ A2. 

Ph¶i cã CDN thÝch hîp nèi vµo tÊt c¶ c¸c c¸p ®îc thö (vÝ dô, CDN-T2 dïng 
®Ó kÕt nèi ®«i d©y c©n b»ng vµ CDN-T4 dïng ®Ó kÕt nèi ®«i d©y c©n b»ng, xem tiªu 
chuÈn IEC 1000-4-6, phô lôc A3 h×nh A3.4, A3.5a vµ A3.5b). 

ThiÕt bÞ ®îc thö ®îc ®Æt phÝa trªn mÆt ®Êt chuÈn 10 cm nh trong h×nh 2 cña 
tiªu chuÈn IEC 1000-4-6 vµ h×nh A3. 

§èi víi thiÕt bÞ viÔn th«ng cã giao diÖn ©m thanh: 

Bäc quanh tæ hîp b»ng mét tay gi¶. Tay gi¶ nµy bao gåm mét l¸ ®ång kÝch 
thíc 100 x 300 mm, quÊn xung quanh th©n cña tæ hîp vµ nèi víi ®Êt chuÈn qua 
mét tô 220 pF (± 20%) vµ mét ®iÖn trë 500 Ω (±10%) m¾c nèi tiÕp, ®îc quy ®Þnh 
trong d¶i tÇn sè thö. Xem thªm H×nh 10 cña tiªu chuÈn IEC 1000-4-6. C¸p xo¾n 
nèi gi÷a tæ hîp vµ m¸y chñ kh«ng ®îc ®Ó bÞ c¨ng ra mét c¸ch bÊt ngê. Tæ hîp 
ph¶i ®îc ®Æt trªn mét gi¸ kh«ng dÉn ®iÖn c¸ch m¸y chñ 50 cm.  
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A.1.4. KÕt qu¶ phÐp thö vµ biªn b¶n thö nghiÖm 

C¸c kÕt qu¶ thö vµ b¸o c¸o thö ph¶i tu©n theo c¸c quy ®Þnh trong phÇn 8, 9 
cña tiªu chuÈn IEC 1000-4-6 vµ tÊt c¶ c¸c khÝa c¹nh liªn quan trong tiªu chuÈn EN 

45001. 

A.2. Kh¶ n¨ng miÔn nhiÔm ®èi víi bøc x¹ v« tuyÕn trong kho¶ng 80 MHz 

        vµ 1000 MHz 

A.2.1. HiÖu chØnh trêng 

ViÖc hiÖu chØnh trêng ph¶i tu©n theo c¸c quy ®Þnh trong môc 6.2 cña tiªu 

chuÈn IEC 1000-4-3. Trêng nµy ph¶i lµ trêng ®Òu. Trêng ®îc coi lµ ®Òu nÕu 
biªn ®é cña nã trªn mét vïng x¸c ®Þnh n»m trong kho¶ng tõ -0 dB ®Õn +6 dB cña 

gi¸ trÞ danh ®Þnh, trªn 75% diÖn tÝch cña bÒ mÆt (cã nghÜa lµ ph¶i cã Ýt nhÊt 12/16 
®iÓm ®· ®o n»m trong kho¶ng dung sai nµy). 

§èi víi thiÕt bÞ ®îc thö cã kÝch thíc nhá, cã thÓ cÇn Ýt h¬n 16 ®iÓm hiÖu 
chØnh. ChØ cÇn dïng sè ®iÓm nh trong h×nh A4 vµ A5. 

Chó ý:  
1. NÕu sö dông Ýt h¬n 16 ®iÓm hiÖu chØnh, tÊt c¶ c¸c ®iÓm nµy cÇn tho¶ m·n dung 
sai 0 dB ®Õn + 6 dB cña gi¸ trÞ cêng ®é trêng thö. 
2. Cã thÓ sö dông thñ tôc sau ®©y ®Ó thùc hiÖn hiÖu chØnh: 
a. Víi mçi ®iÓm cña líi 16 ®iÓm, ghi l¹i c«ng suÊt ®Çu ra cña bé khuÕch ®¹i t¹i c¸c 
tÇn sè hiÖu chØnh khi bé c¶m øng chØ 3 V/m. 
b. LÊy tÊt c¶ c¸c gi¸ trÞ ghi ®îc ®èi víi tõng tÇn sè hiÖu chØnh vµ s¾p xÕp theo møc 
c«ng suÊt ®Çu ra cña bé khuÕch ®¹i (16 gi¸ trÞ c«ng suÊt ®Çu ra). 
c. T¹i mçi tÇn sè hiÖu chØnh: Chän gi¸ trÞ cao thø 6 ®äc ®îc cña c«ng suÊt ®Çu ra 
cña bé khuÕch ®¹i (75% trong ph¹m vi dung sai 0 dB ®Õn +6 dB). KiÓm tra xem sù 
chªnh lÖch gi÷a gi¸ trÞ thÊp nhÊt (thø 12) vµ gi¸ trÞ thø 5 cña c«ng suÊt ®Çu ra bé 
khuÕch ®¹i cã vît qu¸ 6 dB hay kh«ng? NÕu dung sai nµy lín h¬n 6 dB, cÇn kiÓm tra 
gi¸ trÞ thø 4 so víi gi¸ trÞ thø 11. Gi¸ trÞ c«ng suÊt ®Çu ra bé khuÕch ®¹i ®îc chän lµ 
gi¸ trÞ thÊp nhÊt trong sè 5 gi¸ trÞ ®äc ®îc cao nhÊt tho¶ m·n dung sai nµy. 
d. LËp mét b¶ng míi c¸c gi¸ trÞ c«ng suÊt ®Çu ra ®îc chän t¹i mçi tÇn sè hiÖu 
chØnh. ChØnh tÊt c¶ c¸c gi¸ trÞ theo ®é chÝnh x¸c ®o cña bé c¶m øng trêng (gi¸ trÞ 
míi (dB) lµ gi¸ trÞ ®o ®îc céng víi ®é chÝnh x¸c (dB) cña bé c¶m øng trêng). §Ó 
t¨ng ®é chÝnh x¸c, nªn dïng mét phÐp hiÖu chØnh ë cêng ®é trêng cao h¬n 
(khuyÕn nghÞ lµ 10 V/m). 

A.2.2. Thñ tôc thö 

Sö dông thñ tôc thö nh m« t¶ trong môc 8 cña tiªu chuÈn IEC 1000-4-3. 
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A.2.3. CÊu h×nh ®o  

CÊu h×nh ®o ph¶i tu©n theo c¸c quy ®Þnh trong môc 7 cña tiªu chuÈn IEC 

61000-4-3 vµ h×nh A4, A5. 

A.2.4. C¸c kÕt qu¶ thö vµ b¸o c¸o thö 

C¸c kÕt qu¶ thö vµ b¸o c¸o thö ph¶i tu©n theo c¸c quy ®Þnh trong môc 9 cña 

tiªu chuÈn IEC 61000-4-3 vµ tÊt c¶ c¸c khÝa c¹nh liªn quan trong tiªu chuÈn  

EN 45001. 

A.3. Kh¶ n¨ng miÔn nhiÔm ®èi víi c¸c xung ®iÖn tõ 

A.3.1. C¸c ®iÒu kiÖn ho¹t ®éng chung 

TÊt c¶ c¸c thiÕt bÞ phô trî ph¶i ®îc b¶o vÖ b»ng c¸c thiÕt bÞ b¶o vÖ vµ c¸c 

m¹ch t¸ch. 

A.3.2. Thñ tôc thö 

Sö dông thñ tôc thö nh m« t¶ trong phÇn 8 cña tiªu chuÈn IEC 1000-4-5. 

PhÐp thö trªn cæng viÔn th«ng ph¶i thùc hiÖn theo chÕ ®é chung (d©y - ®Êt). 

NÕu thiÕt bÞ cã ®Êt viÔn th«ng, ®Êt nµy ph¶i ®îc nèi víi ®Êt chuÈn. 

PhÐp thö ¸p dông cho nguån cung cÊp AC ph¶i thùc hiÖn theo chÕ ®é chung 

(d©y- ®Êt). Xem b¶ng A1 cña tiªu chuÈn IEC 1000-4-5, lo¹i 3 vµ 4. 

A.3.3. CÊu h×nh ®o 

CÊu h×nh ®o ph¶i tu©n theo c¸c quy ®Þnh trong môc 7.2, 7.2, 7.3, 7.4, 7.5 vµ 

7.8 cña tiªu chuÈn IEC 1000-4-5. NÕu EUT cã ®êng nguån 230 V, nã ph¶i ®îc 

nèi qua m¹ch t¸ch khi thùc hiÖn phÐp thö trªn cæng viÔn th«ng. Khi thùc hiÖn phÐp 

thö trªn ®êng nguån AC, ph¶i chÌn mét m¹ch ghÐp ®iÖn dung nh h×nh 6, 7, 8 vµ 

9 cña tiªu chuÈn IEC 1000-4-5. Trong trêng hîp nµy, tÊt c¶ c¸c cæng viÔn th«ng 

®Òu ®îc nèi qua c¸c m¹ch t¸ch. 

Chó ý: NÕu v× c¸c lý do an toµn ®iÖn, tèt nhÊt nªn tr¸nh sö dông c¸c ph¬ng ph¸p nh 

trong h×nh 13 vµ 14 cña tiªu chuÈn IEC 1000-4-5. 

A.3.4. C¸c kÕt qu¶ thö vµ b¸o c¸o thö 

C¸c kÕt qu¶ thö vµ b¸o c¸o thö ph¶i tu©n theo c¸c yªu cÇu trong môc 9 cña 

tiªu chuÈn IEC 1000-4-5 vµ tÊt c¶ c¸c khÝa c¹nh liªn quan trong tiªu chuÈn  

EN 45001. 
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(*) §¬n vÞ chiÒu dµi tÝnh b»ng cm 
 

H×nh A1. VÝ dô vÒ cÊu h×nh thö kh¶ n¨ng miÔn nhiÔm 
®èi víi nhiÔu dÉn tÇn sè v« tuyÕn cña kÕt nèi 2 d©y 

 
 
 

Tay gi¶ 

Bé läc 

Bé läc AE 
EUT 

CDN 
T2 

MÆt ph¼ng chuÈn 

Phßng ®îc che ch¾n (shielded room) 

Bé t¹o tÝn hiÖu RF Bé khuÕch ®¹i tÝn hiÖu RF 

T 

Bé suy hao  
6 dB 

Bé khuÕch 
®¹i ©m tÇn 

Cæng nhËn 

Cæng 
göi 

50 <30 

10

R 

C 

R 
Microphone 

Zo 

R1 

220 V, 50 
Hz 

Kh«ng cã c¸p 

Bé läc 
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(*) §¬n vÞ chiÒu dµi tÝnh b»ng cm 
 

H×nh A2. VÝ dô vÒ cÊu h×nh thö kh¶ n¨ng miÔn nhiÔm 
®èi víi nhiÔu dÉn tÇn sè v« tuyÕn cña kÕt nèi 4 d©y vµ nguån 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(*) §¬n vÞ chiÒu dµi tÝnh b»ng cm 

 
H×nh A3. VÝ dô vÒ cÊu h×nh thö kh¶ n¨ng miÔn nhiÔm 

®èi víi nhiÔu dÉn tÇn sè v« tuyÕn cña thiÕt bÞ ®Çu cuèi viÔn th«ng 

Bé läc 

CDN 
T4 

Tay gi¶ 

Bé läc 

Bé läc AE 

EUT 

CDN 
T2 

MÆt ph¼ng chuÈn 

Phßng ®îc che ch¾n (shielded room) 

Bé t¹o tÝn hiÖu RF Bé khuÕch ®¹i tÝn hiÖu RF 

T 

Bé suy hao 6 dB 

Bé khuÕch ®¹i 
©m tÇn 

Cæng nhËn 

Cæng 
göi 

50 <30 

10 

R 

C 

R 
Microphone 

Zo 
R1 

220 V 50 Hz 

Kh«ng cã c¸p 

Têng phßng thö 

Tõ bé khuÕch ®¹i RF 

§Õn nguån AC 

M¸y ®iÖn tho¹i 

Bé läc 

Bé läc 

CDN-T2 

Bé suy hao 6 dB 

Tay gi¶ 

MÆt ®Êt chuÈn 

50 30 

Gi¸ ®ì  
c¸ch ®iÖn 

Kh«ng c¸p 

Microphone 

§Õn bé khuÕch ®¹i ©m tÇn 
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H×nh A4. VÝ dô vÒ cÊu h×nh thö kh¶ n¨ng miÔn nhiÔm 
®èi víi bøc x¹ tÇn sè v« tuyÕn bøc x¹ cña thiÕt bÞ ®Ó bµn 

 

0,5 m 0,5 m 0,
5 

m
 

0,
6 

m
 

§iÓm hiÖu chØnh 

EUT 

Bµn kh«ng dÉn ®iÖn Ferrites 

§êng tÝn hiÖu 
viÔn th«ng 

H×nh chiÕu 
c¹nh 

MÆt ph¼ng 
hiÖu chØnh 

Microphone 

Ferrite hÊp thô 
hoÆc bé läc EMI 
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H×nh A5. VÝ dô vÒ cÊu h×nh thö kh¶ n¨ng miÔn nhiÔm ®èi víi  
bøc x¹ tÇn sè v« tuyÕn cña thiÕt bÞ ®Æt trªn sµn 

 
 
 
 
 
 
 
 
 
 
 

0,6 m 

0,1 m 

0,5 m 

0,5 m 

§iÓm hiÖu chØnh 
kh«ng cã EUT 

Gi¸ kh«ng dÉn ®iÖn 

EUT 
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Phô lôc B 
(tham kh¶o) 

B¶ng ®èi chiÕu t¬ng øng víi c¸c tiªu chuÈn quèc tÕ 

Trong dù th¶o 
tiªu chuÈn 

Tiªu chuÈn 

EN55105(*) 
Tiªu ®Ò Ghi chó 

1 1 Ph¹m vi  

2 2 Tµi liÖu tham kh¶o  

3 3 Môc ®Ých  

4 4 §Þnh nghÜa vµ c¸c ch÷ viÕt t¾t  

5 5 Tiªu chÝ chÊt lîng  

5.1 5.1 C¸c tiªu chÝ chung  

5.2 5.2 C¸c tiªu chÝ cô thÓ  

6 6 C¸c ®iÒu kiÖn thö  

6.1 6 C¸c ®iÒu kiÖn thö tæng qu¸t  

6.2  C¸c ®iÒu kiÖn thö cô thÓ 
6.2 

CISPR24(**) 

7 7 Tµi liÖu kÌm theo s¶n phÈm  

8 8 Quy ®Þnh vÒ viÖc ¸p dông c¸c phÐp thö  

9 9 C¸c yªu cÇu thö kh¶ n¨ng miÔn nhiÔm ®iÖn tõ   

10 10 Sù kh¸c biÖt so víi c¸c tiªu chuÈn chung  

Phô lôc 1  C¸c tiªu chÝ cô thÓ ®èi víi thiÕt bÞ ®Çu cuèi 
viÔn th«ng cã giao diÖn t¬ng tù 

Phô lôc A 

CISPR24(**) 

Phô lôc 2  C¸c tiªu chÝ cô thÓ ®èi víi thiÕt bÞ ®Çu cuèi 
viÔn th«ng cã giao diÖn sè 

Phô lôc A 

CISPR24(**) 

Phô lôc 3  C¸c tiªu chÝ ®èi víi m¸y fax (facsimile) Phô lôc A 

CISPR24(**) 

Phô lôc A Phô lôc A Ph¬ng ph¸p thö kh¶ n¨ng miÔn nhiÔm ®èi víi 
c¸c thiÕt bÞ viÔn th«ng 

 

 
(*) CENELEC EN 55105 (1995) 

          (**) CISPR 24 (1997) 
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The technical standard TCN 68 - 196: 2001 "ElectroMagnetic 

Compatibility (emc) - Telecommunications Terminal Equipment - 

Electromagnetic Immunity Requirements" is based on the CENELEC 
standard EN 55105:1995 "Electromagnetic compatibility (EMC) - Immunity 
requirements for telecommunications terminal equipment" and the IEC 
standard CISPR 24:1997 "Information technology equipment - Immunity 
characteristics - Limits and methods of measurement". 

The technical standard TCN 68 - 196: 2001 is drafted by Research 
Institute of Posts and Telecommunications on behalf of Science-Technology 
and International Cooperation Department of DGPT. The technical standard 
TCN 68 - 196: 2001 is issued following the Decision No. 990/2001/Q§-TCB§ 
of the Secretary General of Department General of Posts and 
Telecommunications dated 29th of November 2001. 

An unofficial translation of the technical standard TCN 68 - 196: 2001  
into English is edited. In cases of interpretation disputes, Vietnamese version 
is applied. 
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Electromagnetic Compatibility (EMC) 

Telecommunications Terminal Equipment 
ElectroMagnetic Immunity Requirements 

(Issued together with the Decision No 990/2001/Q§-TCB§  

of the Secretary General of DGPT of November 29, 2001) 

1. Scope 

This standard is used as the basis for type approving on EMC immunity for 
Telecommunication Terminal Equipment (TTE). 

This standard for EMC immunity requirements applies to Telecommunication 
Terminal Equipment intended for use in the residential, commercial and light-
industrial environment. 

This standard is applicable to either stand alone terminal equipment or to 
plug-in terminal equipment when inserted into host equipment. 

Immunity requirements in the frequency range 0 Hz to 400 GHz are covered. 

Due to testing and performance assessment considerations some tests are 
specified in defined frequency bands or at selected frequencies. Equipment which 
fulfills the requirements at these frequencies is deemed to fulfill the requirements 
in the frequency range 0 Hz to 400 GHz for electromagnetic phenomena. 

2. References 

[1] IEC 50 (161), International Electrotechnical Vocabulary - Chapter 161: 
Electromagnetic compatibility. 

[2] IEC 1000-4-2, Electromagnetic Compatibility (EMC) - Part 4: Testing 
and measuring techniques - Section 2: Electrostatic discharge 
requirements, 1995. 

[3] IEC 61000-4-3, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 
and measurement techniques - Section 3: Radiated, radio frequency, 
ElectroMagnetic field immunity test, 1998 (TCN 68-194:2000). 

[4] IEC 1000-4-4, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 
and measuring techniques - Section 4: Electrical fast transient/burst 
requirements, 1995. 

[5] IEC1000-4-5, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 
and measuring techniques - Surge immunity requirements, 1995. 
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[6] IEC 1000-4-6, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Conducted disturbances induced by radio-

frequency fields - immunity test, 1996 (TCN 68-195:2000). 

[7] IEC 1000-4-8, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Section 8: Power-frequency magnetic field 

immunity test, 1993. 

[8] IEC 1000-4-11, ElectroMagnetic Compatibility (EMC) - Part 4: Testing 

and measuring techniques - Section 11:Voltage dips, short interruptions 

and voltage variations, 1994. 

[9] ITU-T Recommendation I.241.1. 

[10] ITU-T Recommendation 1.411. 

[11] ITU-T Recommendation G.711, Chapter 4. 

[12] ETS 300.111, Integrated Services Digital Network (ISDN); Telephony 

3.1 kHz teleservice service description. 

[13] CISPR 22, Limits and methods of measurements of radio interference 

characteristics of information technology equipment, 1993 (TCN 68-

193:2000). 

[14] CISPR 24, Immunity Requirements for Information Technology Equip-

ment, 1996. 

[15] ITU-T Recommendation K.43, Immunity Requirements for 

Telecommunication Equipment, 1996. 

 

3. Objective 

The objective of this standard is to define the immunity test requirements for 

equipment defined in the scope in relation to continuous and transient, conducted 

and radiated disturbances including electrostatic discharges. 

Test requirements are specified for each port considered. 

Note 1: Safety considerations are not covered in this standard. 
Note 2: In special cases situations will arise where the level of disturbances may 
exceed the levels specified in this standard (e.g. where a hand-held transmitter is 
used in proximity to an equipment). In these instances special mitigation measures 
may have to be employed. 
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4. Definitions and abbreviations 

4.1. Definitions 

4.1.1. Information Technology Equipment (ITE) 

Any equipment: 

a) Which has a primary function of either (or a combination of) entry, storage, 
display, retrieval, transmission, processing, switching or control of data and of 
telecommunication messages and which may be equipped with one or more 
terminal ports typically operated for information transfer; 

b) With a rated supply voltage not exceeding 600 V. 
It includes, for example, data processing equipment, office machines, 
electronic business equipment and telecommunication equipment. 

4.1.2. Telecommunications Terminal Equipment (TTE) 

Equipment intended to be connected to a public or private telecommunications 
network, i.e: 

a) To be connected directly to the termination of a telecommunications 
network, or 

b) To interwork with a telecommunications network being connected directly 
or indirectly to the termination of a telecommunications network in order to send, 
process, or receive information. 

4.1.3.Port 

Particular interface of the specified equipment with the external 
electromagnetic environment (see figure 1). 

4.1.4. Enclosure port 

The physical boundary of the equipment through which electromagnetic fields 
may radiate or impinge. For plug-in units the physical boundary will be defined by 
the host equipment. 

4.1.5. Cable port  

A point at which a conductor or a cable is connected to the equipment. 
Examples are signal, control and power ports. 

4.1.6. A call 

The process exercised in the network and the TTE to allow interchange of 
information (speech, video or data) with another TTE through the network. 
See note 3. 
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4.1.7. To establish a call 

The operating procedure for a user or an automatic process in conjunction 
with the network to reach the capability to exchange information with another TTE. 
See note 3. 

4.1.8. To receive a call 

The operating procedure for a user or an automatic process initiated by and in 
conjunction with the network to reach the capability to exchange information with 
another TTE. See note 3. 

4.1.9. To maintain a call 

Having the capability of exchanging information without having to clear and 
reestablish a call. See note 3. 

4.1.10. To clear a call 

The operating procedure for a user or an automatic process in conjunction 
with the network (either at the initiative of the local party or the distant party) to 
stop the capability of exchanging information by orderly returning to a state where 
the establishment of a new call  is possible. See note 3. 

Note 3: The call shall be operated in the way specified by the manufacturer. For 
circuit switched services the exchange of data shall be considered to be possible 
when a 64 kbit/s channel or equivalent is available for both parties. For packet 
service the exchange of information shall be considered to be possible when a 
virtual path is established to the called TTE. 

4.1.11. Network termination (NT) 

Network termination - Ancillary equipment representing the termination of 

the telecommunication network. 

4.1.12. Telephony service 

Telephony service provides users with the ability for real-time two-way 

speech conversation via the network (see ITU-T recommendation I.241.1).  

4.1.13. Data service 

The data service provides users with the ability of data exchange. 

4.1.14. Coupling and decoupling networks (CDN) 

Coupling and decoupling networks (CDN) which terminates a cable with a 

common mode impedance to ground. The CDN shall not unduly affect the 
functional signals. 
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4.1.15. Coupling and decoupling network Tx (CDN-Tx) 

A CDN with a connection for common mode injection or receiving via a 
coaxial connection specially designed for x symmetrical pair(s). 
4.1.16. Coupling and decoupling network M (CDN-M) 

A CDN with a connection for common mode injection or receiving via a 
coaxial connection specially designed for mains (power supply) lines. 

4.1.17. Associated equipment 

Associated equipment required to exercise the equipment under test 
(simulating the telecommunication network or terminal equipment or remote 
controls or signalling equipment, etc). 

4.1.18. Auxiliary equipment  

Equipment used to exercise the ports of the equipment under test. 

Ports considered: 
 
 
 
 
 

Figure 1. Ports of telecommunication terminal equipment 

4.2. Abbreviations 
 

Abbreviation English 

AMN Artificial Mains Network 

CDN Coupling and Decoupling Network 

ESD Electrostatic Discharge 

EUT Equipment Under Test 

ISDN Integrated Services Digital Network 

ITE Information Technology Equipment 

NT Network Termination 

RF Radio Frequency 

TTE Telecommunications Terminal Equipment 

5. Performance criteria 

The following general performance criteria and the particular performance 
criteria in the normative annexes apply.                                                       

Signal port 

Telecommunication port  

Enclosure port 
DC power port 

AC power port 
Telecommunications 
terminal equipment 
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Note: TTE may have ITE functions which are not directly related to the 
telecommunications interfaces e.g. the printing of a fax machine. Such functions are 
covered under the general performance criteria. The interface related functions e.g. 
establishing a call are covered by the particular performance criteria. 

5.1. General performance criteria 

The manufacturer has the obligation to express the performance criteria in 
terms which relate to the performance of his specific product when used as intended. 

The following performance criteria A,B,C are applicable and shall only be 
evaluated when the functions referred to are implemented. 

Examples of functions defined by the manufacturer to be evaluated during 
testing include but are not limited to the following: 

- Essential operational modes and states; 

- Quality of data transmission; 

- Quality of speech transmission. 

Performance criterion A for phenomena of a continuous nature 

- The equipment shall continue to operate as intended. 

- No degradation of performance or loss of function is allowed below a 
performance level specified by the manufacturer, when the equipment is used as 
intended. In some cases the performance level  may be replaced by a permissible 
loss of performance. If the minimum performance level or the permissible 
performance loss is not specified by the manufacturer then either of these may be 
derived from the product description and documentation and what the user may 
reasonably expect from the equipment if used as intended. 

Performance criterion B for phenomena of a transient nature 

- After the test the equipment shall continue to operate as intended.  

- No degradation of performance or loss of function is allowed after the 
application of the phenomena below a performance level specified by the 
manufacturer, when the equipment is used as intended. In some cases the 
performance level may be replaced by a permissible loss of performance. 

- During the test, degradation of performance is allowed however no change 
of actual operating state or stored data is allowed. 

- If the minimum performance level or the permissible performance loss is not 
specified by the manufacturer then either of these may be derived from the product 
description and documentation and what the user may reasonably expect from the 
equipment if used as intended. 
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Performance criterion C for power supply failure phenomena 
- Loss of function is allowed, provided the function is self-recoverable or can 

be restored by the operation of the controls by the user in accordance with the 
manufacturer instructions. 

- Functions and information protected by a battery backup shall not be lost. 

5.2. Particular performance criteria 

The particular performance criteria to be evaluated in addition to the general 
performance criteria are specified in normative annexes 1, 2 and 3. The 
manufacturer may use his own specification for performance criteria provided that 
this specification is more stringent than the performance criteria specified in the 
normative annexes. 

6. Conditions during testing 

6.1. General conditions 

Tests shall be made exercising all primary functions in the most representative 
modes consistent with typical applications. The test sample shall be configured in a 
manner consistent with typical installation practice. 

If the equipment is part of a system, or can be connected to auxiliary 
equipment, then the equipment shall be tested while connected to the minimum 
representative configuration of auxiliary equipment necessary to exercise the ports 
in a similar manner to that described in EN 55022:1994 Clause 9. 

The configuration and mode of operation during the tests shall be precisely 
noted in the test report. It is not always possible to test every function of the 
apparatus. In such cases the most critical mode of operation shall be selected. 

If the equipment has a large number of terminals, then a sufficient number 
shall be selected to simulate actual operating conditions and to ensure that all the 
different types of termination are covered. 

Spiral cables shall not be intentionally stretched during testing. The cables 
length specified in the notes of the tables refers to unstretched conditions. 

The quality of the test equipment or auxiliary equipment connected to the 
equipment under test (e.g. NT or simulator) shall not have any influence on the 
result of the testing. 

The TTE shall be configured for connection to a telecommunication line (or 
reference line) at its nominal impedance. Auxiliary equipment may used to 
simulate the telecommunications network. 
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In cases where a manufacturers specification specifically requires external 
protection devices or measures which are clearly specified in the users manual, 
then the test requirements of this standard shall be applied with the external 
protection devices or measures in place. 

The tests shall be carried out within the operating ranges of temperature, 
humidity and pressure specified for the product and at the rated supply voltage, 
unless otherwise indicated in the basic standard. 

6.2. Particular conditions (EUT operational modes, ect.) 

The particular conditions specified in the annexes 1, 2 and 3 take precedence 
over the corresponding parts of the general conditions. 

7. Product documentation 

The specification used by the manufacturer for an acceptable level of EMC 
performance or degradation of EMC performance during or after the testing 
required by this standard, shall be made available to the user upon request. 

8. Applicability 

Tests are applied to the relevant ports of the equipment according to tables 1 
to 4. Tests shall only be carried out where the relevant ports exist. 

It may be determined from consideration of the electrical characteristics and 
usage of a particular equipment that some of the tests are inappropriate and 
therefore unnecessary, in such a case it is required that both the decision and the 
justification not to apply any particular test to any particular port shall be recorded 
in the test report.                  

9. Immunity test requirements 

The immunity test requirements for equipment covered by this standard are 
given on a port by port basis. 

Tests shall be conducted in a well-defined and reproducible manner. The tests 
shall be carried out as single tests in sequence. The sequence of testing is optional. 
The description of the test, the test generator, the test methods, and the test set-up 
are given in basic standards which are referred to in the following tables. The 
contents off these basic standards are not repeated here, however modifications or 
additional information needed for the practical application of the tests are given in 
Annex A in this standard. 

10. Deviations from the Generic Standards 

No tests are required in this standard on the functional earth port as this port is 
adequately tested by the application of tests to other ports of the equipment. 
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Annex 1 
(Normative) 

Particular performance criteria for 
telecommunications terminal equipment (TTE)  

having an analogue interface 

1.1. Particular test conditions 

The telecommunications terminal equipment (TTE) shall be configured for 
connection to a telecommunication line (or reference line) at its-nominal impedance. 
Auxiliary equipment may be used to simulate the telecommunications network. 

1.2. Particular performance criteria 

The following performance criteria are applicable only when the functions are 
implemented. 

Performance criterion A 

a) Swept frequency test 

Testing shall be carried out in accordance with one of the two measurement 
methods described below. 

In case of dispute, tests shall be carried out as originally performed. 

Measurement method 1 

The volume control (where it exists) shall be set as close as possible to the 
position which  gives the nominal value as stated by the manufacturer. 

The acoustic sound pressure level (spl) shall be measured using a calibrated 
artificial ear, as defined in IEC 60318, coupled without loss to the acoustic-
receiving device of the TTE. The background acoustic noise shall be less than 40 
dB (spl). The audio channel shall be open and active. 

The following shall be fulfilled during a sweep in the whole specified 
frequency range: 

- The TTE shall be able to maintain an established call; 

- For TTE supporting telephony service, the following also applies:   

The demodulated narrowband 1  kHz (maximum measurement bandwidth of 
100 Hz) differential mode signal measured on the telecommunications port shall 
not be greater than the values given in table 1.1, measured at the TTE nominal 
impedance (as specified by the manufacturer); 
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- For TTE having an acoustic interface, the following also applies: the acoustic 
demodulated sound pressure level (spl) in the receiver direction shall not be greater 
than the values given in table A.1.1. 

Table A.1.1 - Maximum acoustic demodulated levels at the telecommunications 
port and at the acoustic receiving device (measurement method 1) 

Frequency band 
(MHz) 

Type of 
immunity test 

Noise signal 
(dBm) 

Acoustic sound 
pressure level (dB (spl)) 

0.15 to 30 Conducted -50 55 

30 to 40.66 Conducted -30 75 

40.66 to 40.70 Conducted -50 55 

40.70 to 80 Conducted -30 75 

80 to 1 000 (except at 900) Radiated -30 75 

900 Radiated -50 55 

Note: These tests are designed to ensure a minimum acceptable immunity to amplitude 
modulated radio-frequency disturbances for devices having acoustic interfaces. The 
demodulated disturbance levels are higher than those that will be found acceptable in practice. 
The levels in the tests have been chosen for their practical test convenience, having regard for 
the maximum allowed background acoustic noise level of 40 dB (spl) and the test levels to be 
applied for functional testing. The amplitude demodulated disturbances will arise, almost 
invariably, from semi-conductor junctions behaving as inadvertent square law detectors. This 
means that for every 1 dB change in the level of the applied radio-frequency signal the 
demodulated level will change by 2 dB. Therefore, if a radiated immunity test subjecting the 
EUT to a test field carrier level of 3 V/m produces a resultant demodulated acoustic 1 kHz 
disturbance output of 55 dB (spl) (a distinctly annoying acoustic level for most listeners with 
normal hearing, but conveniently above the allowed background noise level of 40 dB (spl)), the 
test ensures that an amplitude modulated disturbance field of 1 V/m (approximately 10 dB 
lower field strength) applied to the same equipment in a real world situation can produce a 
demodulated acoustic disturbance level of approximately 35 dB (spl), which most people in a 
practical listening environment do not perceive as annoying. 

 

Measurement method 2 
The volume control (where it exists) shall be set at a fixed level during 

calibration and shall not be changed during the test. 

The following shall be fulfilled during a sweep in the whole of the specified 
frequency range: 

- The TTE shall be able to maintain an established call; 

- For TTE supporting telephony service, the following also applies: with the 
audio channel open and active, the demodulated differential mode noise on the 
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telecommunications port measured at the TTE nominal impedance (as specified by 
the manufacturer), shall not be greater than the values given in table 1.1. The 
measurement bandwidth shall be 100 Hz maximum at 1 kHz;       

- For TTE having an acoustic interface, the following also applies: a sinusoidal 
signal of 1 kHz, -40 dBm is impressed on the telecommunication line (signal level 
without the radio-frequency field). The resulting acoustic sound level is measured 
using a microphone. The measured level shall be used and recorded as the 
reference level. The signal used to establish the reference level is switched off 
during the actual test. The measurement bandwidth shall be 100 Hz maximum. 

The background noise shall not exceed a level 15 dB below the reference level. 

The demodulated differential mode noise in the receiver direction, measured 
in the way described for the reference level, shall not be greater than the values 
given in table A.1.2. 

Table A.1.2. Maximum demodulated differential mode noise levels at the 
telecommunications port (measurement method 2) 

Frequency band 
(MHz) 

Type of 
immunity test 

Demodulated differential 
mode noise (dBm) 

0.15 to 30 Conducted Reference level -10 dB 

30 to 40.66 Conducted Reference level +10 dB 

40.66 to 40.70 Conducted Reference level -10 dB 

40.70 to 80 Conducted Reference level +10 dB 

80 to 1000 (except at  900) Radiated Reference level +10 dB 

900 Radiated Reference level -10 dB 

See note to table A.1.1. 

b) Selected frequency test 

The following shall be fulfilled at the spot frequencies specified in tables 1, 2, 
3 and 4 (this may be shown by checking the data sent to the line, to avoid having an 
operator in the field): 

- The TTE shall be able to establish a call with telephony service; 

- The TTE shall be able to receive a call; 

- The TTE shall be able to clear a call; 

- Where the TTE is intended to provide a data (non-telephony) service, the 
time required for a transmission shall not, as a consequence of the application of 
the test, increase beyond that defined by the manufacturer. 
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Performance criterion B 

The following shall be fulfilled: 

A call established prior to the application of the disturbance shall be 
maintained. 

Requirements to be checked after the application of the disturbance: 

- The TTE shall be able to establish a call; 

- The TTE shall be able to receive a call; 

- The TTE shall be able to clear a call. 
Performance criterion C 

Requirements to be checked after the application of the disturbance: 

- The TTE shall be able to establish a call; 

- The TTE shall be able to receive a call; 

- The TTE shall be able to clear a call. 
 



TCN 68 - 196: 2001 

 52 

 
Annex 2 

(Normative) 
 

Particular performance criteria for 
telecommunications terminal equipment (TTE)  

having a digital interface 

2.1. Particular test conditions 

The TTE shall be configured for connection to a telecommunication line (or 
reference line) at its nominal  impedance. Auxiliary equipment may be used to 
simulate the telecommunications network. 

For digital basic access (PRI), ISDN interfaces providing telephony service to 
the TTE shall be in  idle mode as defined for the applied digital to analogue 
conversion. 

2.2. Particular performance criteria 

The following performance criteria are applicable only when the functions are 
implemented. 

Performance criterion A 

a) Swept frequency test 
Testing shall be carried out in accordance with one of the two measurement 

methods described below.   

In case of dispute, tests shall be carried out as originally performed. 

Measurement method 1                   
The volume control (where it exists) shall be set as close as possible to the 

position which gives the nominal value as stated by the manufacturer. 

The acoustic sound pressure level (spl) shall be measured using a calibrated 
artificial ear, as defined in IEC 60318, coupled without loss to the acoustic 
receiving device of the TTE. The background acoustic noise shall be less than 40 
dB(spl). The audio channel shall be open and active. 

The following shall be fulfilled during a sweep in the whole specified 
frequency range: 

- The TTE shall be able to maintain an established call; 

- For TTE supporting telephony service, the following also applies: 
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The demodulated differential mode noise and acoustic sound pressure levels 
in the receiver direction shall not be greater than the values given in table 2.1; 

- For TTE having an acoustic interface, the following also applies: 

The acoustic demodulated sound pressure level (spl) in the receiver direction 
shall not be greater than the values given in table A.2.1. 

Table A.2.1 - Maximum demodulated differential mode noise and acoustic sound 
pressure levels at the telecommunications port and at the acoustic receiving device 

(measurement method 1) 

Frequency band 
(MHz) 

Type of 
immunity 

Demodulated 
differential mode 

noise (dBm0) 

Acoustic sound 
pressure level 

(dB(spl)) 

0.15 to 30 Conducted -50 55 

30 to 40.66 Conducted -30 75 

40.66 to 40.70 Conducted -50 55 

40.70 to 80 Conducted -30 75 

80 to 1 000 (except at 900) Radiated -30 75 

900 Radiated -50 55 

Note: See note to table A.1.1. 
 

Measurement method 2 

The volume control (where it exists) shall be set at a fixed level during 
calibration and shall not be changed during the test. 

The following shall be fulfilled during a sweep in the whole specified 
frequency range: 

- The TTE shall be able to maintain an established call; 

- For TTE supporting telephony service, the following also applies: 

With the audio channel open and active, the demodulated differential mode 
noise and acoustic sound pressure level from the EUT, measured in the assigned B-
channel, shall not be greater than the values given in table A.2.1. The measurement 
bandwidth shall be 100 Hz maximum at 1 kHz; 

- For TTE having an acoustic interface the following also applies: 

An A-law coded digital signal representing a sinusoidal signal of 1 kHz,  
-40 dBm0 is impressed on the telecommunication line (signal level without the 
radio frequency disturbance). The resulting acoustic sound pressure level is 
measured using a microphone. The measured level shall be used and recorded as 
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the reference level. The signal used to establish the reference level is switched off 
during the actual test. The measurement bandwidth shall be 100 Hz maximum. 

During the test, the idle code shall be sent to the EUT in the assigned  
B-channel. 

The background noise shall not exceed a level 15 dB below the reference level. 

The demodulated differential mode noise in the receive direction, measured in 
the way described for the reference level, shall not be greater than the values given 
in table A.2.2. 

Table A.2.2 - Maximum demodulated differential mode noise levels  
(measurement method 2) 

Frequency band 

(MHz) 

Type of immunity 
test 

Demodulated differential mode 
noise (dBm) 

0.15 to 30 Conducted Reference level -10 dB 

30 to 40.66 Conducted Reference level +10 dB 

40.66 to 40.70 Conducted Reference level -10 dB 

40.70 to 80 Conducted Reference level +10 dB 

80 to 1000 (except at 900) Radiated Reference level +10dB 

900 Radiated Reference level -10 dB 
See note to table A.1.1. 

b) Selected frequency test 
The following shall be fulfilled at the spot frequencies specified in tables 1, 2, 

3 and 4: 

- The TTE shall be able to establish a call with telephony service; 

- The TTE shall be able to receive a call; 

- The TTE shall be able to clear a call; 

- Where the TTE is intended to provide a data (non-voice) service, the time 
required for a transmission shall not, as a consequence of the application of the test, 
increase beyond that defined by the manufacturer. 

For ISDN equipment for primary access only the following also applies: 

The number of loss of frame alignments shall be less than 10 within a test 
period of 10 seconds. Where it can be clearly established that a voice call is 
maintained throughout the test it is not then required to evaluate the loss of frame 
alignment. 
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Performance criterion B 
The following shall be fulfilled: 

A call established prior to the application of the phenomena shall be 
maintained. 

Requirements to be checked after the application of the phenomena: 

- The TTE shall be able to establish a call; 

- The TTE shall be able to receive a call; 

- The TTE shall be able to clear a call. 

Performance criterion C 
Requirements to be checked after the application of the phenomena: 

- The TTE shall be able to establish a call; 

- The TTE shall be able to receive a call; 

- The TTE shall be able to clear a call. 
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Annex 3 
(Normative) 

Particular performance criteria for facsimile 

3.1. Particular test conditions 

The EUT shall be connected to a second EUT or simulator which permits a 
test pattern to be sent to and be received from the EUT. A test pattern selected from 
the relevant ITU-T recommendation is preferred but is not mandatory. The 
following requirements are in addition to the TTE performance requirements. 

3.2. Particular performance criteria 

Performance criterion A                                                  

The EUT shall operate normally during and after the test without: 

- Data transfer errors, for example no retries beyond the specified maximum; 

- Degradation of the printed image-beyond the manufacturer's specification; 

- Missing text either full or partial, for example decapitated letters; 

- Unintended line or page feed; 

- Color change beyond the manufacturer's specification; 

- Re-initiating a call. 

Performance criterion B 

As for performance criteria A, with the following exceptions, which are 
permitted during the application of the disturbance, provided that normal operation 
of the EUT is recoverable to the condition immediately before the application of 
the disturbance: 

- Degradation of the printed image beyond the manufacturer's specification; 

- Unintended line feed. 

Performance criterion C 

Any degradation of performance is permitted, provided that normal operation 
is self- recoverable, or can be restored after the test by the use of operator controls, 
and provided that: 

- Any interruptions in the transmission are logged and the user notified; 

- The EUT can re-establish a call; 

- The EUT can receive a call; 

- The EUT can clear a call. 
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Annex A 
(Normative) 

Immunity test methods for telecommunication 
equipment 

The measurement methods in this annex apply to telecommunication terminal 
equipment and may also be applicable to other information technology equipment 
(ITE). 

A.1. Immunity to conducted radio frequency disturbances between 150 kHz  
        and  80 MHz 

A.1.1. Test method 

The test method to be used is described in IEC 1000-4-6, clause 8. 

A.1.2. Calibration of the injection level                      

The injection level shall be calibrated according IEC 1000-4-6, clause 6.4. An 
example of the set-up is described in figure 8 or IEC 1000-4-6. No cables are 
allowed between the matching network and the radio-frequency receiver and 
between the 6 dB attenuator and the CDN-Tx (IEC 1000-4-6, clause 6.1). 

A.1.3. The measurement set-up 

The measurement set-up shall be in accordance with IEC 1000-4-6 clause 7. 
The measurement set-up is described in IEC 1000-4-6 figures 9 and 10. If the 
telephone set has a mains port it shall be connected via a CDN with a common 

mode impedance of 150 Ω (IEC 1000-4-6 network type CDN-M3 with a 50 Ω 
load). See figures A1 and A2. 

A suitable impedance stabilization network shall be inserted on all cables to 
be tested (e.g. a CDN-T2 for balanced pair connection and a CDN-T4 for a twin 
balanced pair connection, see IEC 1000-4-6, annex A3 figures A3.4, A3.5a and 
A3.5b. 

The EUT is placed 10 cm above an earth reference plane as shown in figure 2 
of IEC 1000-4-6 and figure A3. 

For telecommunication equipment having an acoustic interface; 

An artificial hand is wrapped around the handset. The artificial hand consists 
of a copper foil of 100 x 300 mm, fitted around the center of the handset and 
connected to the reference ground plane through a series connection of a capacitor 
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of 220 pF (± 20%) and a resistor of 500 Ω (± 10%), specified over the test 

frequency range. See also IEC 1000-4-6 figure 10. The helix coiled cable between 
the handset and the host unit shall not be intentionally stretched. The handset shall 
be placed on the non-conducting support with a distance of 50 cm to the host unit. 

A.1.4. Test results and test report 

The test results and the test report shall be conforming IEC 1000-4-6 clause 8 
and 9 and contain all relevant aspects of EN 45001. 

A.2. Immunity to radiated radio-frequency disturbances between 80 MHz  
       and 1000 MHz 

A.2.1. Calibration of the field 

The calibration of the field shall be conform IEC 1000-4-3 clause 6.2. The 
field shall be uniform. It is considered as uniform if its magnitude over the defined 
area is within -0 dB to +6 dB of nominal value, over 75% of the surface (i.e. if at 
least 12 of the 16 points measured are within the tolerance. 

For small EUT less than 16 calibration points are needed. It is sufficient to use 
those calibration points in figures A4 and A5 which are just outside the boundary 
line of the silhouette of the EUT. 

Note:  
1. If less than 16 calibration points are used it's recommended that all of these points 
(not 75%) shall meet the tolerance of -0 dB to +6 dB of the test field strength. 
2.  The following procedure may be used for the calibration: 
a) Repeat the following at each of the 16 points of the grid (see figure A5). 
Make a registration at each calibration frequency of the output power of the amplifier 
when the sensor indicates 3 V/m. 
b) Select all the registrations for each calibration frequency and sort then to the level 
of the output power of the amplifier. (16 readings of the output power) 
c) At each calibration frequency: The 5th highest reading of the output power of the 
amplifier is selected. (75% is within the tolerance of -0 dB to +8 dB). Make a check if 
the lowest reading (12th) of the amplifier output power is not less than 6 dB below the 
5th reading. If the tolerance is more than 6dB, the 4th reading in combination with the 
11th shall be checked, etc. The output power of the amplifier to be selected is the 
lowest of the 5 highest readings which meet the tolerance. 
d) Make a new table of the selected readings of the output powers at each calibration 
frequency. Correct all the readings with the measurement accuracy of the field sensor 
(the new reading (dB) is the measured reading (dB) plus the accuracy (in dB) of the 
field sensor. (In order to increase the accuracy a calibration at a higher field strength 
(10 V/m) is recommended) 
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A.2.2. Test procedure 

The test procedure to be used is described in IEC 1000-4-3, clause 8. 

A.2.3. The measurement set-up 
The measurement set-up shall be in accordance with IEC 1000-4-3, clause 7 

and figures A4 and A5. 

A.2.4. Test results and test report 

The test results and the test report shall be conform IEC 1000-4-3 clause 9 and 
all relevant aspects of EN 45001. 

A.3. Surge immunity 

A.3.1. General operating conditions 
All auxiliary equipment shall be protected with protective equipment and 

decoupling networks 

A.3.2. Test procedure 
The test procure to be used is described in IEC 1000-4-5 clause 8. The test on 

the telecom port shall be common mode line to ground. 

When equipment is provided with a telecom earth this earth shall be 
connected to the ground reference. 

The test applied to the AC-mains power supply shall be line to ground. See 
table A1 of IEC 1000-4-5, class 3 and 4. 

A.3.3. The measurement set-up 

The measurement set-up shall be in line with IEC 1000-4-5, clause 7.1, 7.2, 
7.3, 7.4, 7.5 and 7.8. 

If the EUT has a 230 V connection it shall be connected via a decoupling 
network when the test is applied to the telecom port. When the test is applied to the 
AC mains power supply a capacitive coupling network is inserted as shown in 
figures 6, 7, 8, and 9 of IEC 1000-4-5. In that case all the telecom ports are 
connected via decoupling networks. 

Note: For reasons of electrical safety it is best to avoid the methods shown in figures 13 
 and 14 of IEC1000-4-5. 

A.3.4. Test results and test report 
The test results and the test report shall be conform IEC 1000-4-5 clause 9 and 

shall contain all relevant aspects of EN 45001. 
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(*) Dimensions in cm 
 

Figure A1. Example of test setup, immunity to conducted radio-frequency 
disturbances for a 2-wire connection 
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(*) Dimensions in cm 
 

Figure A2. Example of test setup, immunity to radio-frequency disturbances for  
4-wire connection and mains power supply 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(*) Dimensions in cm 
 

Figure A3. Example of test setup for immunity test to conducted radio-frequency 
disturbances for telecommunication terminal equipment 

Filter 

CDN 
T4 

Artificial 
hand 

Filter 

Filter AE 

EUT 

CDN 
T2 

Reference plane 

 Shielded room 

RF Generator RF Amplifier 

T 

Attenuator 6 dB 

Audio frequency 
amplifier Receiving port 

Sending 
port 

50 < 30 

10 

R 

C 

R Microphone 

Zo 
R1 

220 V, 50  Hz 

No cable 

Wall of shielded room 

From RF amplifier 

To AC 

Telephone set 

Filter 

Filter 

CDN-T2 

Attenuator 6 dB 

Artificial 
hand 

Ground reference plane 

50 30 

Non-conducting 
support 

No cable 

Microphone 
To audio frequency amplifier 



TCN 68 - 196: 2001 

 62 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A4. Example of test setup, immunity to radiated radio-frequency 
disturbances for table-top equipment 
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Figure A5. Example of test setup, immunity to radiated radio-frequency 
disturbances for floor-standing equipment 
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annex B 
(Reference) 

A cross-reference table to the original standards 
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6.1 6 General conditions  
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 Particular conditions 6.2 
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7 7 Product documentation  

8 8 Applicability  

9 9 Immunity test requirements  

10 10 Deviations from the Generic standards  

Annex 1  Telecommunications terminal equipment 
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Annex A 
CISPR24(**) 

Annex 2  Telecommunications terminal equipment 
(TTE) having an digital interface 

Annex A 
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