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Lêi nãi ®Çu 

 
Tiªu chuÈn Ngµnh TCN 68 - 143: 2003 “ThiÕt bÞ ®iÖn tho¹i kh«ng d©y (lo¹i kÐo dµi 

thuª bao) - Yªu cÇu kü thuËt” ®­îc x©y dùng trªn c¬ së so¸t xÐt, cËp nhËt c¸c Tiªu chuÈn 
Ngµnh TCN 68 - 143: 2000, TCN 68 - 143: 1995 vµ tham kh¶o c¸c khuyÕn nghÞ míi cña 
Liªn minh ViÔn th«ng Quèc tÕ (ITU) vµ ViÖn Tiªu chuÈn ViÔn th«ng ch©u ¢u (ETSI). 

Tiªu chuÈn Ngµnh TCN 68-143: 2003 do ViÖn Khoa häc Kü thuËt B­u ®iÖn (RIPT) 
biªn so¹n theo ®Ò nghÞ cña Vô Khoa häc - C«ng nghÖ vµ ®­îc ban hµnh theo QuyÕt ®Þnh sè 
195/2003/Q§-BBCVT ngµy 29 th¸ng 12 n¨m 2003 cña Bé tr­ëng Bé B­u chÝnh,  
ViÔn th«ng. 

Tiªu chuÈn Ngµnh TCN 68 - 143: 2003 ®­îc ban hµnh d­íi d¹ng song ng÷ (tiÕng ViÖt 
vµ tiÕng Anh). Trong tr­êng hîp cã tranh chÊp vÒ c¸ch hiÓu do biªn dÞch, b¶n tiÕng ViÖt 
®­îc ¸p dông. 

 

Vô Khoa häc - C«ng nghÖ  
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thiÕt bÞ ®iÖn tho¹i kh«ng d©y 

(lo¹i kÐo dµi thuª bao) 

Yªu cÇu kü thuËt 

(Ban hµnh kÌm theo QuyÕt ®Þnh sè 195/2003/Q§-BBCVT ngµy 29/12/2003 
cña Bé tr­ëng Bé B­u chÝnh, ViÔn th«ng) 

1. Ph¹m vi  

Tiªu chuÈn nµy quy ®Þnh c¸c yªu cÇu kü thuËt cho c¸c thiÕt bÞ ®iÖn tho¹i 
kh«ng d©y - lo¹i kÐo dµi thuª bao v« tuyÕn - cã c«ng suÊt m¸y ph¸t ®Õn 25 W khai 
th¸c trªn m¹ng viÔn th«ng quèc gia, dïng ®Ó truyÒn dÉn tÝn hiÖu tho¹i t­¬ng tù vµ 
®­îc kÕt nèi víi m¹ng ®iÖn tho¹i c«ng céng qua giao diÖn t­¬ng tù 2 d©y.  

Tiªu chuÈn nµy lµm së cø cho viÖc chøng nhËn hîp chuÈn thiÕt bÞ. 

Chó ý : - Kh«ng ¸p dông tiªu chuÈn nµy ®èi víi c¸c hÖ thèng ®iÖn tho¹i kh«ng 
d©y sö dông trong th«ng tin di ®éng sè hoÆc t­¬ng tù cã kªnh ®iÒu 
khiÓn v« tuyÕn tõ tr¹m trung t©m (nh­ c¸c hÖ thèng CT1, CT2, 
DECT,  WLL...) 

- GiÊy chøng nhËn hîp chuÈn theo tiªu chuÈn nµy kh«ng thay thÕ cho 
GiÊy phÐp sö dông m¸y ph¸t vµ tÇn sè v« tuyÕn ®iÖn. 

2. §Þnh nghÜa vµ ch÷ viÕt t¾t 

2.1. §Þnh nghÜa 

2.1.1. §iÖn tho¹i kh«ng d©y 

ThiÕt bÞ ®iÖn tho¹i ®Çu cuèi ®­îc kÕt nèi víi m¹ng ®iÖn tho¹i c«ng céng qua 
giao diÖn t­¬ng tù 2 d©y. ThiÕt bÞ nµy bao gåm hai khèi riªng biÖt ®­îc kÕt nèi víi 
nhau qua giao diÖn v« tuyÕn: 

- Khèi trung t©m (cßn gäi lµ tr¹m gèc hay m¸y mÑ): ®­îc ®Æt cè ®Þnh vµ ®Êu 
nèi víi ®«i d©y ®iÖn tho¹i cña m¹ng ®iÖn tho¹i c«ng céng (PSTN); sö dông 

anten tÝch hîp hoÆc anten nèi ra ngoµi cã trë kh¸ng 50 Ω. 

- Khèi di ®éng (cßn gäi lµ m¸y con): m¸y cÇm tay sö dông anten tÝch hîp vµ 
m¸y ®Æt trªn bµn hoÆc l¾p ®Æt trªn c¸c ph­¬ng tiÖn di ®éng sö dông anten 
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nèi ra ngoµi. Khèi nµy mang sè thuª bao ®iÖn tho¹i cña khèi trung t©m vµ 
cã thÓ ®µm tho¹i néi bé víi khèi trung t©m.      

CÊu h×nh khai th¸c cña thiÕt bÞ ®­îc minh häa nh­ h×nh 1. 
 

 

 

 

 

 

H×nh 1: CÊu h×nh khai th¸c thiÕt bÞ ®iÖn tho¹i kh«ng d©y lo¹i kÐo dµi thuª bao 

2.1.2. Anten tÝch hîp   

Anten ®­îc thiÕt kÕ cè ®Þnh, bè trÝ ë bªn trong hoÆc bªn ngoµi thiÕt bÞ vµ ®­îc 
coi nh­ lµ mét phÇn cña thiÕt bÞ.  

2.1.3. Anten gi¶ 

Anten cã trë kh¸ng 50 Ω, kh«ng ph¶n x¹ vµ kh«ng ph¸t x¹, ®­îc dïng ®Ó thö 
m¸y ph¸t. 

2.1.4. Anten thay thÕ  

Anten ®­îc dïng ®Ó thay thÕ thiÕt bÞ cÇn ®o. Anten thay thÕ ®­îc nèi víi m¸y 
t¹o tÝn hiÖu ®Ó thùc hiÖn ®o ph¸t x¹ gi¶ vµ c«ng suÊt ph¸t x¹ hiÖu dông; ®­îc nèi 
víi m¸y thu ®o hoÆc m¸y ph©n tÝch phæ ®Ó thùc hiÖn ®o ®é nh¹y m¸y thu. 

2.1.5. Anten ®o kiÓm 

Anten dïng ®o ph¸t x¹ tõ thiÕt bÞ cÇn ®o vµ anten thay thÕ hoÆc sö dông lµm 
anten ph¸t trong tr­êng hîp thùc hiÖn phÐp ®o m¸y thu. 

2.1.6. C«ng suÊt ph¸t x¹ hiÖu dông 

 C«ng suÊt ph¸t x¹ ë h­íng cã c­êng ®é tr­êng lín nhÊt, khi kh«ng cã ®iÒu 
chÕ vµ trong ®iÒu kiÖn ®o ®­îc chØ ®Þnh. 

2.1.7. §é di tÇn 

§é lÖch lín nhÊt gi÷a tÇn sè tøc thêi cña tÝn hiÖu RF ®· ®­îc ®iÒu chÕ vµ tÇn 
sè sãng mang khi kh«ng cã ®iÒu chÕ. 

 

Khèi 
trung t©m 

Khèi 
di ®éng 

PSTN 

Giao diÖn  
t­¬ng tù  2 d©y 
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2.1.8. §é di tÇn cùc ®¹i cho phÐp 

Gi¸ trÞ lín nhÊt cña ®é di tÇn ®­îc x¸c ®Þnh b»ng 20% cña ph©n c¸ch kªnh tÇn 
sè liªn quan. 

2.1.9. Dung sai tÇn sè 

§é lÖch lín nhÊt cña tÇn sè trung t©m trong b¨ng tÇn ph¸t x¹ chiÕm dông so 
víi tÇn sè ®­îc Ên ®Þnh.  

2.1.10. §é æn ®Þnh tÇn sè   

Tû sè gi÷a ®é lÖch tÇn sè cùc ®¹i vµ tÇn sè m¸y ph¸t trong kho¶ng thêi gian 
x¸c  ®Þnh tr­íc. 

2.1.11. §é nh¹y cùc ®¹i  

Møc nhá nhÊt cña tÝn hiÖu hay c­êng ®é tr­êng t¹i lèi vµo anten cña m¸y thu 
ë tÇn sè danh ®Þnh m¸y thu víi tÇn sè ®iÒu chÕ thö 1 kHz vµ kÕt qu¶ di tÇn b»ng  
60% ®é di tÇn cùc ®¹i, mµ vÉn ®¶m b¶o: 

+ C«ng suÊt ra ©m tÇn tèi thiÓu ®¹t 50% c«ng suÊt ra danh ®Þnh cña m¸y thu. 

+ Tû sè SINAD ®o ®­îc t¹i lèi ra m¸y thu lµ 20 dB.  

2.1.12. Lo¹i ph¸t x¹ 

C¸c ®Æc tÝnh cña ph¸t x¹ nh­ kiÓu ®iÒu chÕ sãng mang, tÝn hiÖu ®iÒu chÕ vµ 
d¹ng tin ®­îc truyÒn ®i thÓ hiÖn b»ng c¸c ký tù chuÈn (nh­ F3E; G3E...) 

2.1.13. Ph¸t x¹ gi¶ 

C¸c ph¸t x¹ ë mét hoÆc mét sè tÇn sè n»m ngoµi b¨ng tÇn cÇn thiÕt mµ møc cã 
thÓ gi¶m mµ kh«ng ¶nh h­ëng ®Õn viÖc truyÒn tin. Ph¸t x¹ gi¶ bao gåm ph¸t x¹  
hµi, ph¸t x¹ ký sinh, s¶n phÈm ®iÒu biÕn t­¬ng hç, s¶n phÈm biÕn ®æi tÇn sè nh­ng 
kh«ng bao gåm c¸c ph¸t x¹ ngoµi b¨ng. 

2.1.14. Bé ghÐp ®o 

Lo¹i dông cô dïng ®Ó ghÐp tÇn sè v« tuyÕn ®­îc kÕt hîp víi thiÕt bÞ dïng 
anten tÝch hîp, ®­îc sö dông cho c¸c phÐp ®o dÉn ë c¸c tÇn sè sãng mang kh¸c 
nhau. Bé ghÐp ®o cung cÊp mét kÕt nèi víi nguån cÊp ®iÖn bªn ngoµi, mét lèi vµo 

©m tÇn vµ mét lèi ra RF cã trë kh¸ng 50 Ω. Bé ghÐp ®o tu©n theo nh÷ng tham sè c¬ 
b¶n sau: 

+  Suy hao cña bé ghÐp ph¶i nhá h¬n hoÆc b»ng 30 dB.  

+  VSWR cña c¸c m¹ch ghÐp RF trë kh¸ng 50 Ω ph¶i nhá h¬n hoÆc b»ng 1,5 
trong d¶i tÇn sè ®o. 
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2.2. Ch÷ viÕt t¾t  

Ch÷ viÕt t¾t ThuËt ng÷ tiÕng ViÖt 

AC Dßng xoay chiÒu 

BU Khèi trung t©m 

CT §iÖn tho¹i kh«ng d©y 

CH Kªnh 

dBc dB so víi c«ng suÊt sãng mang 

DC Dßng mét chiÒu 

FM §iÒu tÇn  

INTERCOM Th«ng tin néi bé 

LED §i-èt ph¸t quang 

MU Khèi di ®éng 

PM §iÒu pha 

PSTN M¹ng ®iÖn tho¹i c«ng céng 

rms Gi¸ trÞ hiÖu dông 

Rx M¸y thu 

RF TÇn sè v« tuyÕn 

SINAD Tû sè SINAD 

Tx M¸y ph¸t 

STANDBY Tr¹ng th¸i chê (trùc thu) 

VSWR Tû sè sãng ®øng ®iÖn ¸p 

3. Yªu cÇu kü thuËt  

3.1. Yªu cÇu kü thuËt chung  

3.1.1. TÇn sè thu vµ ph¸t cña thiÕt bÞ ph¶i tu©n theo ph¹m vi c¸c b¨ng tÇn ®­îc 
cho trong b¶ng 1. 

B¶ng 1: C¸c b¨ng tÇn sè dµnh cho ®iÖn tho¹i kh«ng d©y 

B¨ng tÇn sö dông (MHz) 

43   ÷   44 

46   ÷   50 

  72   ÷   73,5 

261,5   ÷   262,5 

263,5   ÷   264,5 

387,5   ÷   388,5 

389,5   ÷   390,5 

3.1.2. Ph©n c¸ch kªnh tÇn sè:  

+ §èi víi lo¹i thiÕt bÞ cã c«ng suÊt m¸y ph¸t nhá h¬n 1W: 10 kHz; 12,5 kHz 
20 kHz vµ 25 kHz. 
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+ §èi víi lo¹i thiÕt bÞ cã c«ng suÊt m¸y ph¸t tõ 1W ®Õn 25W: 25 kHz. 

3.1.3. Lo¹i ph¸t x¹  

ThiÕt bÞ ®iÖn tho¹i kh«ng d©y ph¶i tu©n theo c¸c lo¹i ph¸t x¹ sau: 

- F3E:  §iÒu tÇn trùc tiÕp, truyÒn tho¹i t­¬ng tù 

- G3E: §iÒu pha hay ®iÒu tÇn gi¸n tiÕp, truyÒn tho¹i t­¬ng tù 

3.1.4. C«ng suÊt ph¸t danh ®Þnh: Kh«ng v­ît qu¸ 25 W 

3.1.5. §é di tÇn cùc ®¹i  

§é di tÇn cùc ®¹i cña m¸y ph¸t kh«ng ®­îc v­ît qu¸ c¸c gi¸ trÞ quy ®Þnh 
trong b¶ng 2. 

B¶ng 2: §é di tÇn cùc ®¹i ®èi víi c¸c ph©n c¸ch kªnh tÇn sè kh¸c nhau  

Ph©n c¸ch kªnh  
tÇn sè (kHz) 

§é di tÇn cùc ®¹i (kHz) §é réng b¨ng cÇn thiÕt 
(kHz) 

10 ±  2,0 6,0 

12,5 ±  2,50 8,5 

20 ±  4,0/± 5,0 14/16 

25 ±  5,0 16 

*Chó ý: C¸c gi¸ trÞ ®­îc cho trong b¶ng b»ng 20% cña ph©n c¸ch kªnh tÇn 
sè t­¬ng øng. 

 

3.1.6. D¶i ©m tÇn ®iÒu chÕ: Tõ 300 Hz ®Õn 3000 Hz 

3.1.7. §Æc tuyÕn biªn ®é cña m¸y thu ®èi víi tÝn hiÖu tho¹i t­¬ng tù: 

Kh«ng v­ît qu¸ 3 dB. 

3.1.8. C¸c chØ tiªu giao tiÕp cña khèi trung t©m víi m¹ng ®iÖn tho¹i c«ng céng:  

Tu©n theo TCN 68 - 188: 2000 “ThiÕt bÞ ®Çu cuèi kÕt nèi vµo m¹ng ®iÖn tho¹i 
c«ng céng qua giao diÖn t­¬ng tù - Yªu cÇu kü thuËt chung”. 

3.2. Yªu cÇu kü thuËt ®èi víi lo¹i thiÕt bÞ cã c«ng suÊt m¸y ph¸t nhá h¬n 1 W  

(¸p dông cho c¸c lo¹i thiÕt bÞ sö dông anten tÝch hîp) 

Ngoµi viÖc tho¶ m·n c¸c yªu cÇu kü thuËt chung ë phÇn 3.1 thiÕt bÞ ®iÖn tho¹i 
kh«ng d©y lo¹i cã c«ng suÊt m¸y ph¸t nhá h¬n 1 W ph¶i tu©n thñ thªm c¸c yªu cÇu 
kü thuËt cô thÓ sau: 
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3.2.1. Dung sai tÇn sè 

Giíi h¹n dung sai tÇn sè ë c¸c b¨ng tÇn ®èi víi c¸c thiÕt bÞ cã ph©n c¸ch kªnh 
tÇn sè kh¸c nhau ®­îc quy ®Þnh trong b¶ng 3. 

B¶ng 3: Giíi h¹n dung sai tÇn sè ë c¸c b¨ng tÇn ®èi víi lo¹i thiÕt bÞ ®iÖn tho¹i 
kh«ng d©y cã c«ng suÊt m¸y ph¸t nhá h¬n 1 W 

Giíi h¹n dung sai tÇn sè (kHz) ë c¸c b¨ng tÇn (MHz) Ph©n c¸ch kªnh 
tÇn sè 

(kHz) 
43 ÷ 47 47 ÷ 73,5 261,5 ÷ 264,5 387,5 ÷ 390,5 

10 vµ 12,5 ±0,60 ±1,00 
± 1,00 (1) 

± 2,00(2) 

± 1,00(1) 

± 2,50(2) 

20 vµ 25 ±0,60 ±1,35 ± 2,00 
± 2,00(1) 

± 2,50(2) 

Chó thÝch:  (1): Khèi trung t©m 
(2): Khèi di ®éng  

3.2.2. C«ng suÊt ph¸t x¹ hiÖu dông cña m¸y ph¸t: Kh«ng ®­îc v­ît qu¸ 1 W                        

Dung sai cho phÐp cña thiÕt bÞ ë ®iÒu kiÖn ®o b×nh th­êng ®èi víi: 

+ Khèi trung t©m:           ±1,5 dB         

+ Khèi di ®éng cÇm tay:  ±1,5 dB 

3.2.3. Ph¸t x¹ gi¶  

C«ng suÊt cña bÊt kú ph¸t x¹ gi¶ nµo ë m¸y ph¸t còng kh«ng ®­îc v­ît qu¸ 
gi¸ trÞ cho trong b¶ng 4.  

B¶ng 4: Ph¸t x¹ gi¶ cña thiÕt bÞ ®iÖn tho¹i kh«ng d©y  
cã c«ng suÊt m¸y ph¸t nhá h¬n 1 W 

Tr¹ng th¸i lµm viÖc ChØ tiªu ph¸t x¹ gi¶ 

ChÕ ®é chê 2,0  nW  ( - 57,0 dBm ) 

ChÕ ®é ho¹t ®éng 0,25  µW  ( - 36,0 dBm ) 

3.2.4. §é nh¹y cùc ®¹i cña m¸y thu  

Kh«ng ®­îc v­ît qu¸ c¸c gi¸ trÞ cho trong b¶ng 5. 

B¶ng 5: §é nh¹y cùc ®¹i cña m¸y thu 

B¨ng tÇn (MHz) ChØ tiªu ®é nh¹y cùc ®¹i (dBµV) 

43  ÷ 73,5 14,0 

261,5 ÷ 390,5 26,0 



 TCN 68 - 143: 2003  

 11

3.2.5. §é æn ®Þnh tÇn sè: ± 20 x 10-6   (thêi gian ®o trong 24 giê) 

3.3. Yªu cÇu kü thuËt ®èi víi thiÕt bÞ cã c«ng suÊt m¸y ph¸t tõ 1 W ®Õn 25 W 

(¸p dông cho c¶ 2 lo¹i thiÕt bÞ sö dông anten tÝch hîp vµ anten nèi ra ngoµi) 

Ngoµi viÖc tho¶ m·n c¸c yªu cÇu kü thuËt chung ë phÇn 3.1, thiÕt bÞ ®iÖn tho¹i 
kh«ng d©y cã c«ng suÊt m¸y ph¸t tõ 1W ®Õn 25W ph¶i tu©n thñ thªm c¸c yªu cÇu 
kü thuËt cô thÓ sau: 

3.3.1. Dung sai tÇn sè 

  Giíi h¹n dung sai tÇn sè ë c¸c b¨ng tÇn ®èi víi c¸c thiÕt bÞ cã ph©n c¸ch 
kªnh tÇn sè kh¸c nhau ®­îc quy ®Þnh trong b¶ng 6.  

B¶ng 6: Giíi h¹n dung sai tÇn sè ë c¸c b¨ng tÇn ®èi víi lo¹i thiÕt bÞ  
®iÖn tho¹i kh«ng d©y cã c«ng suÊt m¸y ph¸t tõ 1 W ®Õn 25 W 

Giíi h¹n dung sai tÇn sè (kHz) ë c¸c b¨ng tÇn (MHz) Ph©n c¸ch 
kªnh tÇn sè 

(kHz) 
43 ÷ 47 47 ÷ 73,5 261,5 ÷ 264,5 387,5 ÷ 390,5 

25 ±0,60 ±1,35 ±2,00 ±2,00 

Chó thÝch:  (1): Khèi trung t©m 
(2): Khèi di ®éng  

3.3.2. C«ng suÊt ra cña m¸y ph¸t:  Trong ph¹m vi tõ 1 W ®Õn 25 W 

Dung sai cho phÐp ®o ë ®iÒu kiÖn b×nh th­êng: 

+ Khèi trung t©m:  ± 2,0 dB 

+ Khèi di ®éng:     ± 3,0 dB   

3.3.3. Ph¸t x¹ gi¶  

C«ng suÊt cña bÊt kú ph¸t x¹ gi¶ nµo còng kh«ng ®­îc v­ît qu¸ 2,5 µW.  

3.3.4. §é nh¹y cùc ®¹i cña m¸y thu 

§é nh¹y cùc ®¹i cña m¸y thu ®èi víi khèi trung t©m vµ khèi di ®éng kh«ng 

®­îc v­ît qu¸ 6 dBµV. 

3.3.5. §é æn ®Þnh tÇn sè:  Tõ ± 5 x 10-6  ®Õn ± 10 x 10-6  

3.3.6. ChØ tiªu giao tiÕp víi m¹ng ®iÖn tho¹i c«ng céng vµ thiÕt bÞ ®iÖn tho¹i tù 
®éng (nÕu cã) ph¶i thora m·n TCN 68 - 188: 2000 “ThiÕt bÞ ®Çu cuèi kÕt nèi vµo 
m¹ng ®iÖn tho¹i c«ng céng qua giao diÖn t­¬ng tù - Yªu cÇu kü thuËt chung”. 
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4. Ph­¬ng ph¸p ®o  

4.1. §o tÇn sè sãng mang cña m¸y ph¸t 

4.1.1. PhÐp ®o bøc x¹ (®èi víi thiÕt bÞ dïng anten tÝch hîp) 

 ThiÕt lËp s¬ ®å ®o nh­ h×nh 2. 
 

 

 

 

 

H×nh 2: S¬ ®å ®o tÇn sè sãng mang b»ng phÐp ®o bøc x¹ 

a) M¸y ph¸t cÇn ®o ®­îc ®Æt trong bé ghÐp ®o vµ ®­îc nèi víi anten gi¶.      

b) Dïng m¸y ®o tÇn sè thùc hiÖn ®o tÇn sè sãng mang khi ch­a cã ®iÒu chÕ ë ®iÒu  
    kiÖn b×nh th­êng. 

c) Ghi l¹i kÕt qu¶ trªn m¸y ®o tÇn sè. 

4.1.2. PhÐp ®o dÉn (®èi víi thiÕt bÞ cã anten nèi ra ngoµi) 

ThiÕt lËp s¬ ®å bè trÝ ®o nh­ h×nh 3. 
 

 

 

H×nh 3: S¬ ®å ®o tÇn sè sãng mang b»ng phÐp ®o dÉn 

a) Nèi m¸y ph¸t cÇn ®o víi m¸y ®o tÇn sè th«ng qua bé suy hao biÕn ®æi cã trë  

    kh¸ng 50 Ω 

b) Thùc hiÖn ®o tÇn sè sãng mang khi ch­a cã ®iÒu chÕ ë ®iÒu kiÖn ®o b×nh th­êng 

c) Ghi l¹i kÕt qu¶ trªn m¸y ®o tÇn sè. 

4.1.3. §o ®é æn ®Þnh tÇn sè  

(ChØ ¸p dông ®èi víi lo¹i thiÕt bÞ dïng pin n¹p) 

ThiÕt lËp s¬ ®å ®o nh­ h×nh 4. 
 

M¸y ph¸t  
cÇn ®o 

Bé suy hao 
biÕn ®æi 

M¸y ®o  
tÇn sè 

 

M¸y ®o  
tÇn sè 

Anten  
gi¶  

M¸y ph¸t 
cÇn ®o 

Bé ghÐp ®o 
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H×nh 4: S¬ ®å ®o ®é æn ®Þnh tÇn sè   

a) Thùc hiÖn ®o tÇn sè sãng mang khi kh«ng cã ®iÒu chÕ 

b) ThiÕt bÞ cÇn ®o ®­îc ®Æt trong bé ghÐp ®o vµ nèi víi anten gi¶ (tr­êng hîp m¸y 

ph¸t cã ®Çu nèi anten 50 Ω th× nèi trùc tiÕp víi anten gi¶, kh«ng cÇn sö dông bé 
ghÐp ®o). 

c) Trong ®iÒu kiÖn ®o b×nh th­êng, thùc hiÖn ®iÒu chØnh ®iÖn ¸p bé nguån ®iÖn thö  
tíi giíi h¹n d­íi. 

d) Khi ®iÖn ¸p ®­îc ®iÒu chØnh, ®äc gi¸ trÞ cña c¸c tÇn sè sãng mang vµ ghi l¹i gi¸ 
trÞ ®é lÖch tÇn cùc ®¹i.  

e) Xö lý kÕt qu¶ ®o theo ph­¬ng ph¸p x¸c suÊt thèng kª. 

*Chó ý: NÕu m¸y ®o tÇn sè cã thÓ ghi l¹i kÕt qu¶ ®o mét c¸ch tù ®éng th× thêi 
gian ®o cÇn thùc hiÖn lµ 24 giê. 

4.2. §o c«ng suÊt sãng mang cña m¸y ph¸t 

4.2.1. §o c«ng suÊt ph¸t x¹ hiÖu dông (®o c­êng ®é tr­êng) 

Ph­¬ng ph¸p ®o bøc x¹ ®èi víi thiÕt bÞ dïng anten tÝch hîp  

ThiÕt lËp s¬ ®å ®o nh­ h×nh 5. 
 

 

 

 

 

 

 

M¸y ®o  
tÇn sè 

Anten 
gi¶  

M¸y ph¸t 
cÇn ®o 

 
Bé ghÐp ®o 

Bé nguån 
®iÖn thö 
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1) M¸y ph¸t cÇn ®o 
2) Anten ®o kiÓm 
3) M¸y ph©n tÝch phæ hoÆc bé thu ®o 
4) M¸y t¹o tÝn hiÖu 

H×nh 5: S¬ ®å ®o c«ng suÊt sãng mang b»ng phÐp ®o bøc x¹ 

a) M¸y ph¸t cÇn ®o ®­îc ®Æt trªn bµn xoay 3600, cao c¸ch mÆt ®Êt 1,5 m vµ c¸ch 
anten ®o kiÓm 10 m. BËt m¸y ph¸t vµ ®o khi ch­a cã ®iÒu chÕ. 

b) §iÒu chØnh tÇn sè m¸y ph©n tÝch phæ ®Õn tÇn sè sãng mang cña m¸y ph¸t cÇn ®o 

c) Thay ®æi ®é cao cña anten ®o kiÓm trong ph¹m vi tõ 1 m ®Õn 4 m ®Ó t×m ®­îc 
møc thu tÝn hiÖu lín nhÊt hiÖn trªn m¸y ph©n tÝch phæ. 

d) M¸y ph¸t cÇn ®o ®­îc xoay 3600 xung quanh trôc ®øng ®Ó t×m møc tÝn hiÖu thu 
lín nhÊt. Ghi l¹i kÕt qu¶. 

e) Sö dông anten thay thÕ ®æi chç cho m¸y ph¸t cÇn ®o trong h×nh 5. Nèi anten thay 
thÕ víi m¸y t¹o tÝn hiÖu. 

f) §iÒu chØnh tÇn sè m¸y t¹o tÝn hiÖu ®Õn tÇn sè sãng mang cña m¸y ph¸t cÇn ®o. 

g) Thay ®æi møc tÝn hiÖu vµo anten thay thÕ ®Ó t×m ®­îc møc thu tÝn hiÖu ®· thu 
®­îc nh­ kÕt qu¶ trong môc d). 

Gi¸ trÞ c«ng suÊt ph¸t x¹ hiÖu dông cùc ®¹i cña thiÕt bÞ cÇn ®o thö b»ng víi 
c«ng suÊt cung cÊp bëi m¸y t¹o tÝn hiÖu. 

4.2.2. §o c«ng suÊt sãng mang cña m¸y ph¸t b»ng phÐp ®o dÉn (®èi víi thiÕt bÞ cã 

anten nèi ngoµi, trë kh¸ng 50 Ω) 

 ThiÕt lËp s¬ ®å ®o nh­ h×nh 6. 

 

Gi¸ ®ì cã bµn 
xoay 360o 

1 

2 

3 

MÆt ®Êt 

1,5 m 

1 - 4 m 

10 m 

4 
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H×nh 6: S¬ ®å ®o c«ng suÊt m¸y ph¸t cã anten nèi ngoµi, trë kh¸ng 50Ω 

a) §Æt bé suy hao biÕn ®æi ë møc lín nhÊt. HiÖu chuÈn ®Çu c¶m øng c«ng suÊt.  

b) BËt m¸y ph¸t cÇn ®o khi ch­a cã ®iÒu chÕ. 

c) Gi¶m dÇn bé suy hao cho ®Õn khi m¸y ®o c«ng suÊt chØ thÞ møc c«ng suÊt ph¸t. 

d) Gi¸ trÞ c«ng suÊt sãng mang cña m¸y ph¸t b»ng tæng gi¸ trÞ ®o ®­îc trªn m¸y ®o 
c«ng suÊt vµ gi¸ trÞ cña bé suy hao (kÓ c¶ suy hao cña c¸c ®Çu nèi vµ c¸p). 

4.3. §o ®é di tÇn cùc ®¹i  

4.3.1. §o ®é di tÇn cùc ®¹i ®èi víi thiÕt bÞ dïng anten tÝch hîp 

ThiÕt lËp s¬ ®å ®o nh­ h×nh 7. 
 

 

 

 

 

 
 

 

H×nh 7: S¬ ®å ®o ®é di tÇn b»ng phÐp ®o bøc x¹ 

a) M¸y ph¸t cÇn ®o ®­îc ®Æt trong bé ghÐp ®o vµ ®­îc nèi víi anten gi¶.    

b) Møc tÝn hiÖu thö lµ 20 dB trªn møc t­¬ng øng víi ®é di tÇn b»ng 12% ph©n c¸ch 
kªnh ë tÇn sè thö 1000 Hz.    

c) Tõ m¸y t¹o tÝn hiÖu, thay ®æi tÇn sè ®iÒu chÕ trong ph¹m vi ®é réng b¨ng tho¹i: 

+ Tõ 300 Hz ®Õn 3000 Hz ®èi víi ph©n c¸ch kªnh 25 kHz 

+ Tõ 300 Hz ®Õn 2550 Hz ®èi víi ph©n c¸ch kªnh 10 vµ 12,5 kHz  

d) Ghi l¹i kÕt qu¶ ®o. 

4.3.2. §o ®é di tÇn cùc ®¹i ®èi víi thiÕt bÞ dïng anten nèi ngoµi  

ThiÕt lËp s¬ ®å ®o nh­ h×nh 8. 

 

M¸y ph¸t 
cÇn ®o 

§Çu c¶m øng 
c«ng suÊt 

 

M¸y ®o  
c«ng suÊt 

Bé suy hao 
biÕn ®æi 

 

M¸y ®o  
di tÇn  

 

Anten 
 gi¶  

M¸y ph¸t 
cÇn ®o 

 
Bé ghÐp ®o 

M¸y t¹o tÝn hiÖu 
®iÒu chÕ 
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H×nh 8: S¬ ®å ®o ®é di tÇn b»ng phÐp ®o dÉn 

a) M¸y ph¸t cÇn ®o ®­îc nèi víi m¸y ®o di tÇn th«ng qua bé suy hao c«ng suÊt 

b) Møc tÝn hiÖu thö lµ 20 dB trªn møc t­¬ng øng víi ®é di tÇn b»ng 12 % ph©n c¸ch 
kªnh ë tÇn sè thö 1000 Hz  

c) Tõ m¸y t¹o tÝn hiÖu ®iÒu chÕ thay ®æi tÇn sè ®iÒu chÕ tÝn hiÖu t­¬ng tù trong 
ph¹m vi ®é réng b¨ng tho¹i: 

+ Tõ 300 Hz ®Õn 3000 Hz ®èi víi ph©n c¸ch kªnh 25 kHz 

+ Tõ 300 Hz ®Õn 2550 Hz ®èi víi ph©n c¸ch kªnh 10 vµ 12,5 kHz 

d) Ghi l¹i kÕt qu¶ ®o. 

4.4. §o ®é nh¹y cùc ®¹i cña m¸y thu 

4.4.1. §o ®é nh¹y b»ng phÐp ®o bøc x¹ ®èi víi thiÕt bÞ kh«ng cã anten nèi ngoµi  

ThiÕt lËp s¬ ®å ®o nh­ h×nh 9. 

3

2 1

4

Gi  ̧®ì cã
bµn xoay 360o

10 m

1 - 4 m

MÆt ®Êt

1,5 m

5

 
1. Bé ®o SINAD    2. T¶i ©m tÇn/Bé ghÐp nèi ©m 

3. M¸y thu cÇn ®o   4. Anten ®o kiÓm 

5. M¸y t¹o tÝn hiÖu 

H×nh 9: S¬ ®å ®o ®é nh¹y cña m¸y thu b»ng phÐp ®o bøc x¹ 

M¸y ®o  
di  tÇn  

Bé suy hao 
c«ng suÊt 

M¸y ph¸t 
cÇn ®o 

M¸y t¹o tÝn hiÖu 
®iÒu chÕ 
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a) §Æt tÇn sè cña m¸y t¹o tÝn hiÖu ®Õn tÇn sè danh ®Þnh m¸y thu cÇn ®o. §Æt tÇn sè 
®iÒu chÕ ë 1000 Hz víi ®é di tÇn b»ng 60% ®é di tÇn cùc ®¹i cña ph©n c¸ch kªnh 
tÇn sè liªn quan. 

b) §iÒu chØnh ©m l­îng m¸y thu b»ng 50% møc c«ng suÊt ©m tÇn ra danh ®Þnh. 

c) §iÒu chØnh møc ra cña m¸y t¹o tÝn hiÖu ®¹t tû sè SINAD lµ 20 dB trªn bé ghÐp 
nèi ©m.  

d) Thay ®æi ®é cao cña anten ®o kiÓm trong ph¹m vi tõ 1 m ®Õn 4 m ®Ó t×m ®­îc 
møc tÝn hiÖu thö nhá nhÊt mµ vÉn ®¹t tû sè SINAD lµ 20 dB. 

e) Xoay m¸y thu cÇn ®o 3600 xung quanh trôc ®øng ®Ó t×m møc tÝn hiÖu thö nhá 
nhÊt mµ vÉn ®¹t tû sè SINAD lµ 20 dB. Ghi l¹i møc tÝn hiÖu vµo anten thö.  

f) §æi m¸y thu cÇn ®o b»ng anten thay thÕ vµ nèi víi bé thu ®o m¸y ph©n tÝch phæ.  

g) Thay ®æi ®é cao cña Anten ®o kiÓm trong ph¹m vi tõ 1 m ®Õn 4 m ®Ó t×m ®­îc 
møc tÝn hiÖu ®· thu ®­îc trong môc e). 

h) Møc tÝn hiÖu ®o ®­îc trªn bé thu ®o chÝnh lµ ®é nh¹y cùc ®¹i cña m¸y thu.  

4.4.2. §o ®é nh¹y cña m¸y thu (phÐp ®o dÉn) 

¸p dông cho c¸c thiÕt bÞ cã anten nèi ngoµi trë kh¸ng 50 Ω. 

ThiÕt lËp s¬ ®å ®o nh­ h×nh 10. 
 

 

 

 

H×nh 10: S¬ ®å ®o ®é nh¹y cña m¸y thu (phÐp ®o dÉn) 

a) §iÒu chØnh tÇn sè cña m¸y t¹o tÝn hiÖu ®Õn tÇn sè danh ®Þnh cña m¸y thu cÇn ®o 
vµ ®Æt møc ®iÒu chÕ ë 1000 Hz vµ ®é di tÇn b»ng 60% ®é di tÇn cùc ®¹i cña ph©n 
c¸ch kªnh tÇn sè liªn quan.  

b) §iÒu chØnh ©m l­îng m¸y thu b»ng 50% møc c«ng suÊt ©m tÇn ra danh ®Þnh. 

c) §iÒu chØnh møc cña m¸y t¹o tÝn hiÖu t¹i tû sè SINAD lµ 20 dB. 

d) Møc vµo cña tÝn hiÖu thö chÝnh lµ gi¸ trÞ ®é nh¹y cña m¸y thu. 

4.5. §o ®Æc tuyÕn biªn ®é ®èi víi tho¹i t­¬ng tù cña m¸y thu 

ThiÕt lËp s¬ ®å ®o nh­ h×nh 11. 

 

M¸y t¹o  
tÝn hiÖu 

 

T¶i ©m tÇn/Bé 
ghÐp nèi ©m 

 

M¸y ®o 
SINAD 

 

M¸y thu 
 cÇn ®o 
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H×nh 11: S¬ ®å ®o ®Æc tuyÕn biªn ®é ®èi víi tho¹i t­¬ng tù 

a) §Æt tÇn sè cña m¸y t¹o tÝn hiÖu b»ng tÇn sè danh ®Þnh cña m¸y thu  

b) §iÒu chØnh møc tÝn hiÖu cña m¸y t¹o tÝn hiÖu theo mong muèn. 

c) §iÒu chØnh møc ©m tÇn ra b»ng 25% c«ng suÊt ©m tÇn danh ®Þnh. 

Ghi møc thu ®­îc. 

d) T¨ng tÝn hiÖu vµo ®Õn +100 dB/µV vµ ghi l¹i kÕt qu¶ møc ra ©m tÇn. 

e) §Æc tuyÕn biªn ®é cña m¸y thu lµ sù thay ®æi møc ©m tÇn ra ®o ®­îc ë môc c) vµ 
d) tÝnh b»ng dB. 

4.6. §o ph¸t x¹ gi¶ 

4.6.1. PhÐp ®o bøc x¹ (chØ ¸p dông cho thiÕt bÞ kh«ng cã anten nèi ngoµi) 

 ThiÕt lËp s¬ ®å ®o nh­ h×nh 12. 
 

 

 

 

 

 

 

 
1) M¸y ph¸t cÇn ®o 
2) Anten ®o kiÓm 
3) Bé läc th«ng cao 
4) M¸y ph©n tÝch phæ 

H×nh 12: S¬ ®å ®o ph¸t x¹ gi¶ b»ng phÐp ®o bøc x¹ 

a) Anten ®o kiÓm ®­îc nèi víi m¸y ph©n tÝch phæ qua bé läc th«ng cao. Chän ®é 
dµi cña anten ®o kiÓm t­¬ng øng víi tÇn sè tøc thêi cña m¸y ph©n tÝch phæ. 

b) BËt m¸y ph¸t khi ch­a cã ®iÒu chÕ vµ ®iÒu chØnh m¸y ph©n tÝch phæ trong d¶i tÇn 
tõ 30 MHz ®Õn 4 GHz. X¸c ®Þnh ph¸t x¹ gi¶ t¹i mçi tÇn sè. 

 

M¸y t¹o  
tÝn hiÖu 

M¸y thu  
cÇn ®o 

T¶i ©m tÇn/bé 
ghÐp nèi ©m 

r.m.s  
V«n kÕ 

 

Gi¸ ®ì cã bµn 
xoay 360o 

1 

2 

3 

MÆt ®Êt 

1,5 m 

1 - 4 m 

10 m 

4 
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c) Thay ®æi ®é cao anten ®o kiÓm cho ®Õn khi xuÊt hiÖn møc tÝn hiÖu lín nhÊt trªn 
m¸y ph©n tÝch phæ. 

d) Xoay m¸y ph¸t 3600 cho ®Õn khi møc tÝn hiÖu cùc ®¹i hiÖn trªn m¸y ph©n tÝch 
phæ. Ghi l¹i gi¸ trÞ cùc ®¹i. 

e) §æi m¸y ph¸t trong h×nh 12 b»ng anten thay thÕ vµ nèi víi m¸y t¹o tÝn hiÖu.  

f) §Æt tÇn sè cña m¸y t¹o tÝn hiÖu b»ng tÇn sè t¹i ph¸t x¹ gi¶ ®· ph¸t hiÖn. 

g) Thay ®æi ®é cao Anten ®o kiÓm tõ 1 m ®Õn 4 m ®Ó t×m tÝn hiÖu lín nhÊt. 

h) §iÒu chØnh møc cña m¸y t¹o tÝn hiÖu vµo anten thay thÕ sao cho møc ë m¸y 
ph©n tÝch phæ b»ng víi gi¸ trÞ thu ®­îc trong môc d). 

i) Møc ë m¸y t¹o tÝn hiÖu sau khi ®· hiÖu chØnh theo ®é nh¹y cña anten thay thÕ vµ 
suy hao cña c¸p nèi gi÷a m¸y t¹o tÝn hiÖu víi anten thay thÕ lµ møc ph¸t x¹ gi¶.  

j) LÆp l¹i phÐp ®o víi m¸y ph¸t ë chÕ ®é chê. 

4.6.2. PhÐp ®o dÉn (chØ ¸p dông cho thiÕt bÞ cã anten nèi ngoµi) 

ThiÕt lËp s¬ ®å ®o nh­ h×nh 13. 
 

 

 

H×nh 13: S¬ ®å ®o ph¸t x¹ gi¶ b»ng phÐp ®o dÉn 

a) Nèi m¸y ph¸t cÇn ®o víi m¸y ph©n tÝch phæ qua suy hao c«ng suÊt 50 Ω vµ bé 
läc. TÇn sè c¾t cña bé läc xÊp xØ b»ng 1,5 lÇn tÇn sè sãng mang m¸y ph¸t. 

b) BËt m¸y ph¸t khi ch­a cã ®iÒu chÕ. §iÒu chØnh m¸y ph©n tÝch phæ trong d¶i tÇn 
9 kHz ®Õn 4 GHz.  

c) T¹i mçi tÇn sè mµ ph¸t x¹ gi¶ xuÊt hiÖn, møc c«ng suÊt ®­îc ghi l¹i nh­ møc 
ph¸t x¹ dÉn ®­îc ph©n bè trªn bé suy hao c«ng suÊt. Kh«ng tÝnh c¸c ph¸t x¹ trong 
kªnh ho¹t ®éng vµ kªnh l©n cËn. 

d) LÆp l¹i phÐp ®o ë chÕ ®é chê. 
 

Bé suy hao  
c«ng suÊt 

 
Bé läc 

 

M¸y ph©n 
tÝch phæ 

M¸y ph¸t  

cÇn ®o 
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Phô  lôc A 
(Quy ®Þnh) 

§iÒu kiÖn ®o kiÓm b×nh th­êng 
 

• NhiÖt ®é:   +150C ®Õn +350C 

• §é Èm:   20% ®Õn 75% 

• §iÖn ¸p xoay chiÒu: 220 VAC/50 Hz 

• Khi sö dông nguån cung cÊp lµ ¾c quy axit-ch×, ®iÖn ¸p mét chiÒu lµ 1,1 
lÇn so víi ®iÖn ¸p danh ®Þnh. 
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Phô lôc B 
(Quy ®Þnh) 

§é kh«ng ®¶m b¶o ®o tuyÖt ®èi vµ xö lý kÕt qu¶ ®o 
 

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

TÇn sè sãng mang < ±1x10-7 

C«ng suÊt sãng mang < ±0,75 dB 

§é di tÇn cùc ®¹i < ±5 % 

§é nh¹y m¸y thu t¹i SINAD 20 dB  < ±3 dB 

§Æc tuyÕn biªn ®é cña m¸y thu < ±1,5 dB 

B.2. Xö lý, gi¶i thÝch kÕt qu¶ cña phÐp ®o bøc x¹ so víi chØ tiªu trong tiªu 
chuÈn ®­îc thùc hiÖn nh­ sau: 

+ C¸c kÕt qu¶ ®o ph¶i ®­îc so s¸nh víi c¸c giíi h¹n t­¬ng øng ®Ó quyÕt ®Þnh 
xem thiÕt bÞ cã tháa m·n c¸c yªu cÇu cña tiªu chuÈn hay kh«ng; 

+ Gi¸ trÞ sai sè cña phÐp ®o ®èi víi mçi tham sè sÏ ®­îc ®­a vµo b¸o c¸o  
®o kiÓm. 

 

 

 

 

 

 

 



TCN 68 - 143: 2003 

 22 

 

 

Phô  lôc C 
(Quy ®Þnh) 

Tæng hîp c¸c yªu cÇu vµ ph­¬ng ph¸p ®o kiÓm 
 

C.1. ThiÕt bÞ ®iÖn tho¹i kh«ng d©y cã c«ng suÊt m¸y ph¸t nhá h¬n 1W 

B¶ng 7: Tæng hîp c¸c yªu cÇu vµ ph­¬ng ph¸p ®o kiÓm 

TT Tham sè kü thuËt ChØ tiªu kü thuËt Ph­¬ng ph¸p ®o kiÓm 

1 TÇn sè sãng mang m¸y ph¸t Tu©n theo b¶ng 1 Môc 4.1.1 

2 Lo¹i ph¸t x¹ F3E; G3E  

3 Ph©n c¸ch kªnh tÇn sè 10; 12,5; vµ 25 kHz  

4 C«ng suÊt m¸y ph¸t < 1W Môc 4.2.1 

5 Dung sai c«ng suÊt m¸y ph¸t    ±1,5 dB Môc 4.2.1 

6 C«ng suÊt ph¸t x¹ gi¶ ChÕ ®é chê: ≤ 2,0 nW 

ChÕ ®é ho¹t ®éng: ≤ 0,25 µW 

Môc 4.6.1 

7 §é æn ®Þnh tÇn sè sãng mang ± 20 x 10-6 Môc 4.1.3 

8 §é di tÇn cùc ®¹i B¶ng 2 Môc 4.3.1 

9 Dung sai  tÇn sè B¶ng 3 Môc 4.1.1 

10 §é nh¹y cùc ®¹i m¸y thu B¶ng 5 Môc 4.4.1 

11 §Æc tÝnh biªn ®é cña m¸y thu  ≤ 3,0 dB Môc 4.5 

12 ChØ tiªu giao tiÕp víi m¹ng ®iÖn 
tho¹i c«ng céng 

TCN 68 - 188: 2000 TCN 68 - 188: 2000 
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C.2. ThiÕt bÞ ®iÖn tho¹i kh«ng d©y cã c«ng suÊt m¸y ph¸t tõ 1W ®Õn 25 W 
 

B¶ng 8: Tæng hîp c¸c yªu cÇu vµ ph­¬ng ph¸p ®o kiÓm  

TT Tham sè kü thuËt ChØ tiªu kü thuËt Ph­¬ng ph¸p ®o kiÓm 

1 TÇn sè sãng mang m¸y ph¸t Tu©n theo b¶ng 1 Môc 4.1.2 

2 Lo¹i ph¸t x¹ F3E; G3E  

3 Ph©n c¸ch kªnh tÇn sè 25 kHz  

4 C«ng suÊt m¸y ph¸t 1W ≤ P ≤ 25 W Môc 4.2.2 

5 Dung sai c«ng suÊt m¸y ph¸t  Khèi trung t©m: ± 2,0 dB 

Khèi di ®éng: ± 3,0 dB 

Môc 4.2.2 

6 C«ng suÊt ph¸t x¹ gi¶ ≤ 2,5 µW Môc 4.6.2 

7 §é æn ®Þnh tÇn sè sãng mang Tõ  ± 5x10-6 ®Õn  ± 10x10-6 Môc 4.1.3 

8 §é di tÇn cùc ®¹i B¶ng 2 Môc 4.3.2 

9 Dung sai  tÇn sè B¶ng 6 Môc 4.1.2 

10 §é nh¹y cùc ®¹i m¸y thu ≤ 6 dBµV t¹i SINAD 20 dB Môc 4.4.1 

11 §Æc tÝnh biªn ®é cña m¸y thu  ≤ 3,0 dB Môc 4.5 

12 ChØ tiªu giao tiÕp víi m¹ng ®iÖn 
tho¹i c«ng céng vµ m¸y ®iÖn tho¹i 
tù ®éng 

TCN 68 - 188: 2000 TCN 68 - 188: 2000 
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FOREWORD 

 
The technical standard TCN 68 - 143: 2003 “Cordless Telephone Equipment 

(Extensible Subscriber Categories) -Technical Requirements” is based on amending 
and supplementing the technical standard TCN 68-143: 2000, TCN 68-143: 1995 in 
accordance with updated recommendations of the International Telecommunication 
Union (ITU) and European Telecommunication Standardization Institute (ETSI). 

The technical standard TCN 68 - 143: 2003 is edited by Research Institute of Posts 
and Telecommunications (RIPT) at proposal of the Department of Science & Technology 
and adopted by the Decision No 195/2003/QD-BBCVT of the Minister of Posts and 
Telematics dated 29/12/2003. 

 The technical standard TCN 68 - 143: 2003 is issued in a bilingual document 
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese 
version is applied. 
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Cordless Telephone Equipment 

(Extensible Subscriber Categories) 

Technical Requirements 

(Issued together with Decision No 195/2003/QD-BBCVT of December 29, 2003 

 of the Minister of Posts and Telematics) 

1. Scope 

This technical standard specifies the technical requirement for cordless 
telephone equipments - Radio Extensible Subscriber Categories – having the 
transmitter power of up to 25 W, used in the national telecommunication network 
intended for the transmission of analogue speech signal and connected to the public 
switched telephone network through the 2-wire interface. 

This technical standard is used as a basis for type approval of equipment 
mentioned above. 

Notes: - This standard shall not be applied to wireless telephone systems used 
for analogue or digital mobile communication which have radio 
control channel from central station (such as CT1, CT2, DECT, WLL 
systems…). 

- The compliant certification of this standard shall not replace 
transmitter usage and radio frequency license. 

2. Definitions and Abbreviations 

2.1. Definitions 

2.1.1. Cordless Telephone 

Telephone terminal equipment connected to the public switched telephone 
network through the 2-wire analogue interface. This equipment consists of two 
separate units, which are connected to each other through radio interface: 

+ Base Unit: equipment intended for use in a fixed location and connected to 
the public switched telephone network (PSTN) through the telephone line; fitted 

with either an 50 Ω antenna socket or an integral antenna.                                                             
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+ Mobile Unit: mobile equipment fitted with either an integral antenna when 
used with a desktop station or an antenna socket, for use with external antenna 
when fixed in transportable stations. This unit has the same subscriber number as 
the base unit and can communicate with the base unit. 

Figure 1 illustrates the operation configuration of the equipment. 
 
 
 
 
 
 
 
 
 
 

Figure 1: Operation configuration of cordless telephone,  
extensible subscriber categories 

2.1.2. Integral Antenna 

An antenna designed to be fixed and considered to be part of the equipment. 
An integral antenna may be fitted internally or externally to the equipment. 

2.1.3. Artificial antenna 

A 50 Ω non-reactive, non-radiating antenna used to test transmitter. 

2.1.4. Substitution antenna 

Antenna used to replace equipment under test. It is connected to signal 
generator to measure spurious emission and effective radiated power; and 
connected to a measuring receiver or a spectrum analyzer to measure receiver 
sensitivity. 

2.1.5. Test antenna 

Antenna used for measurements of radiation from equipment under test and 
substitution antenna or used as a transmitting antenna when the test site is used for 
the measurement of receiver characteristics. 

2.1.6. Effective Radiated Power 

The effective radiated power is defined as the maximum radiated power in the 
direction of maximum field strength in the absence of modulation and under 
specific conditions of measurement. 

 
Base Unit 

Mobile 
Unit 

PSTN 

2 - wire analogue 
interface 
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2.1.7. Frequency Deviation 

The maximum difference between instantaneous frequency of modulated 
radio frequency signal and carrier frequency in the absence of modulation. 

2.1.8. Maximum Permissible Frequency Deviation 

The maximum permissible frequency deviation is the maximum value of 
frequency deviation, determined equivalent to 20% of corresponding channel 
separation. 

2.1.9. Frequency Tolerance 

The maximum difference between the central frequency of the occupied 
radiated frequency band and assigned frequency. 

2.1.10. Frequency Stability 

The ratio between the maximum frequency error and nominal transmitter 
frequency within a specified duration. 

2.1.11. Maximum Sensitivity 

The minimum level of signal or field strength at the input of receiver antenna 
at the nominal frequency of receiver and with the test modulation frequency of  
1 kHz and the deviation of 60% of the maximum frequency deviation with which 
the following conditions have still met: 

+ The minimum audio frequency output power is 50% of the nominal output 
power of the receiver. 

+ The SINAD ratio at the receiver output is 20 dB. 

2.1.12. Emission Class 

Radiation characteristics such as carrier modulation type, modulating signal 
and the format of transmit signal in form of standard characters (such as F3E; 
G3E…). 

2.1.13. Spurious Emissions 

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



 TCN 68 - 143: 2003  

 29

2.1.14. Test Fixture 

The test fixture is a radio frequency coupling device associated with an 
integral antenna equipment used for conducted measurements at different carrier 
frequencies. The test fixture provides a connection to an external power supply, an 

audio input and a 50 Ω RF output. The test fixture shall conform to the following 
basic parameters: 

+ The coupling loss shall not be greater than 30 dB; 

+ The VSWR of RF coupling circuits having 50 Ω impedance shall not be 
greater than 1.5 over the frequency range of the measurements 

2.2. Abbreviations 

AC Alternate Current 

BU Base Unit 

CT Cordless Telephone 

CH Channel 

dBc dB relative to the carrier power 

DC Direct Current 

FM Frequency Modulation 

INTERCOM Interoffice Communication 

LED Light Emission Diode 

MU Mobile Unit 

PM Phase Modulation 

PSTN Public Switched Telephone Network 

rms Root–mean-square 

Rx Receiver 

RF Radio Frequency 

SINAD Signal+Noise+Distortion/Noise+Distortion 

Tx Transmitter 

STANDBY Standby mode 

VSWR Voltage Standing Wave Ratio 

3. Technical requirements 

3.1. General 

3.1.1. Transceiver frequencies of equipment shall conform to frequency band  
  ranges as given in Table 1. 



TCN 68 - 143: 2003 

 30 

Table 1: Frequency bands intended for cordless telephone 

Frequency band (MHz) 

43 ÷ 44 

46 ÷ 50 

72 ÷ 73.5 

261.5 ÷ 262.5 

263.5 ÷ 264.5 

387.5 ÷ 388.5 

389.5 ÷ 390.5 

3.1.2. Channel Separation: 

+ For equipments having transmitter power of less than 1 W, the channel 
separation shall be 10 kHz; 12.5 kHz; 20 kHz and 25 kHz. 

+ For equipments having transmitter power in the range of 1 W up to 25 W, 
the channel separation shall be 25 kHz. 

3.1.3. Emission Class 

Cordless Telephone equipments shall conform to the following emission classes: 

+ F3E: Direct frequency modulation, used for analogue transmission of voice 

+ G3E: Indirect frequency or phase modulation, used for analogue 
transmission of voice. 

3.1.4. Nominal transmit power: Shall not exceed 25 W 

3.1.5. Maximum Frequency Deviation 

The maximum frequency deviation of transmitter shall not exceed the values 
shown in table 2. 

Table 2: Maximum Frequency Deviation for different channel separations 

Channel separation 
(kHz) 

Maximum frequency 
deviation (kHz) 

Required bandwidth 
(kHz) 

10 ±2.0 6.0 

12.5 ±2.50 8.5 

20 ±4.0/±5.0 14/16 

25 ±5.0 16 

*Note: The given values in the table above are equivalent to 20% of 
corresponding channel separations. 
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3.1.6. Modulating audio signal frequency range: 300 Hz to 3000 Hz 

3.1.7. Receiver amplitude characteristic for analogue speech signal 

Shall not exceed 3 dB. 

3.1.8. Criteria for the interface between base unit and the public switched 
telephone network shall conform to TCN 68 - 188 : 2000 standard: “Terminal 
equipment connected to public switched telephone network through analogue 
interface - General technical requirements” 

3.2. Technical requirements for equipments having transmitter power of less 
than 1 W (applied for integral antenna equipment) 

Cordless telephone equipment having transmitter power of less than 1 W shall 
conform to following specific technical requirements beside general ones 
illustrated in Section 3.1. 

3.2.1. Frequency tolerance 

Frequency tolerance limits at different frequency bands for equipments with 
different channel separation are given in table 3 
 

Table 3: Frequency tolerance limits at different frequency bands for cordless 
telephone equipments having transmitter power of less than 1 W 

Frequency tolerance limits (kHz) at different frequency bands Channel separation 
(kHz) 

43 ÷ 47 47 ÷ 73.5 261.5 ÷ 264.5 387.5 ÷ 390.5 

10 and 12.5 ± 0.60 ± 1.00 ± 1.00(1) 

± 2.00(2) 

± 1.00(1) 

± 2.50(2) 

20 and 25 ± 0.60 ± 1.35 ± 2.00 ± 2.00(1) 

± 2.50(2) 

Notes: (1): Base unit 

 (2): Mobile unit 

3.2.2. The transmitter effective radiated power: 

Shall not exceed 1 W 

Permissible tolerance under normal measurement conditions for: 

+ Base unit:  ± 1.5 dB 

+ Mobile unit: ± 1.5 dB 
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3.2.3. Spurious Emission 

Power of any spurious emission component of the transmitter shall not exceed 
the values given in table 4. 

Table 4: Spurious Emission of cordless telephone equipments  
having transmitter power of less than 1 W 

Working mode Spurious emission criterion 

Standby mode 2.0 nW (-57.0 dBm) 

Operation mode 0.25 µW (-36.0 dBm) 

3.2.4. Maximum sensitivity of receiver 

The maximum sensitivity shall not exceed the values given in table 5. 

Table 5: Maximum sensitivity of receiver 

Frequency band (MHz) Maximum sensitivity criterion 
(dBµV) 

43 ÷ 73.5 14.0 

261.5 ÷ 390.5 26.0 

3.2.5. Frequency Stability: ± 20 x 10-6 (with measurement duration of 24 hours) 

3.3. Technical requirements for equipments having transmitter power of 1 W  
up to 25 W 
(Apply to both integral antenna equipments and external antenna ones) 

Cordless telephone equipment having transmitter power of 1 W to 25 W shall 
conform to following specific technical requirements beside general ones 
illustrated in Section 3.1. 

3.3.1. Frequency Tolerance 

Frequency Tolerance limits for equipments at different frequency bands are 
given in Table 6. 

Table 6: Frequency Tolerance limits at different frequency bands for cordless 
telephone equipments having transmitter power of from 1 W up to 25 W 

Frequency tolerance limit (kHz) at different frequency band (MHz) Channel 
separation 

(kHz) 43 ÷ 47 47 ÷ 73.5 261.5 ÷ 264.5 387.5 ÷ 390.5 

25 ± 0.60 ± 1.35 ± 2.00 ± 2.00 

Notes: (1): Base unit 

(2): Mobile unit 
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3.3.2. Transmitter output power ranges of 1 W to 25 W  

Allowed tolerance under normal test conditions: 

 + Base Unit:  ±2.0 dB 

 + Mobile Unit: ±3.0 dB 

3.3.3. Spurious emission 

Power of any spurious emission component shall not exceed 2.5 µW. 

3.3.4. Maximum sensitivity of receiver 
 Maximum sensitivity of receiver for base unit and mobile unit shall not 
exceed 6 dBµV. 

3.3.5. Frequency stability: From 5 x 10-6 to  10 x 10-6 

3.3.6. Criteria for the interface between the equipment mentioned above or 
automatic telephone equipment (if any) and public switched telephone network 
shall conform to the TCN 68 - 188: 2000 standard “Terminal equipment connected 
to public telephone network through analogue interface - General technical 
requirements” 

4. Methods of measurement 

4.1. Transmitter carrier 

4.1.1. Radiated measurement (for integral antenna equipment) 

Scheme of measurement is shown in Figure 2. 
 
 
 
 
 
 

Figure 2: Arrangement for radiated measurement of carrier frequency 

a) The equipment shall be placed in the test fixture connected to the artificial 
antenna. 

b) The carrier frequency shall be measured in the absence of modulation. The 
measurement shall be made under normal test conditions. 

c) The result on the frequency meter shall be recorded. 
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4.1.2. Conducted measurement (for external antenna equipment) 

Scheme of measurement is shown in Figure 3. 
 
 
 
 

Figure 3: Arrangement for conducted measurement of carrier frequency  

a) The transmitter under test shall be connected via a 50 Ω variable attenuator to 
the frequency meter; 

b) The carrier frequency shall be measured in the absence of modulation under 
normal test conditions; 

c) The reading of the frequency meter shall be recorded. 

4.1.3. Frequency stability 

(Applied only for equipment with chargeable battery) 

Scheme of measurement is shown in Figure 4. 
 
 
 
 
 
 
 
 
 
 

Figure 4: Arrangement for measurement of frequency stability 

a) The carrier frequency shall be measured in the absence of modulation 

b) Equipment under test shall be placed in the test fixture connected to artificial 

antenna (in the case of transmitter having 50 Ω antenna socket, equipment under test 
shall be directly connected to artificial antenna without the use of the test fixture). 

c) Under normal test conditions, the adjustment of the test power supply shall be 
performed so that the lower limit voltage is obtained.  

d) During the adjustment, the reading of the meter and the maximum frequency 
deviation shall be recorded. 
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e) Measurement results shall be processed using statistical method. 

*Note: If the frequency meter can automatically record measurement result 
by itself, measurement time shall be 24 hours. 

4.2 Transmitter carrier power 

4.2.1 Effective radiated power (field strength measurement) 

Radiated measurement method for integral antenna equipment. 

Scheme of measurement is shown in Figure 5. 
 
 
 

 
 
 
 
 
 
 
 

1) Transmitter under test 

2) Test antenna 

3) Spectrum analyzer or measuring receiver 

4) Signal generator 

Figure 5: Arrangement for radiated measurement of carrier power 

a) Transmitter under test shall be placed on a support that can be freely rotated 
through 360o about a vertical axis at the altitude of 1.5 m from the ground plane 
and 10 m away from the test antenna. The transmitter shall be switched on and 
measured in the absence of modulation; 

b) The spectrum analyzer shall be tuned to the transmitter carrier frequency; 

c) The test antenna shall be raised or lowered through the range of 1 m to 4 m until 
the maximum signal level is detected on the spectrum analyzer; 

d) The transmitter shall be rotated through 360° about a vertical axis until the 
maximum signal is received. The value of received signal shall be recorded; 

e) Using measurement arrangement of figure 5, the substitution antenna shall replace 
the transmitter. The substitution antenna shall be connected to the signal generator; 

f) The frequency of the signal generator shall be adjusted to the transmitter carrier 
frequency; 
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g) The input signal to the substitution antenna shall be adjusted in level until a 
received signal level equals to that obtained in step d) is detected. 

The value of the maximum effective radiated power of the equipment under 
test is equal to the power supplied by the signal generator. 

4.2.2. Transmitter carrier power 

Conducted measurement method for equipment having an external 50 Ω 
antenna socket. 

Scheme of measurement is shown in Figure 6. 
 
 
 

Figure 6: Arrangement for measurement of transmitted power of transmitter 

having 50Ω antenna socket 

a) The variable attenuator shall be set at the maximum level. The power sensor 
shall be calibrated; 

b) Transmitter under test shall be switched on in the absence of modulation; 

c) Attenuation shall be gradually decreased until the transmit power level is 
obtained on the power meter; 

d) The value of transmitter carrier power is the sum of the value obtained on the 
power meter and the attenuation (including connector and cable losses) 

4.3. Maximum frequency deviation 

4.3.1. Integral antenna equipment 

Scheme of measurement is shown in Figure 7. 
 
 
 
 
 
 
 
 
 
 

Figure 7: Arrangement for radiated measurement of frequency deviation 
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a) Transmitter under test shall be placed in the test fixture connected to the 
artificial antenna; 

b) The level of test signal shall be 20 dB above the level corresponding to a 
deviation at 1000 Hz of 12% of the channel separation; 

c) On the signal generator, the modulating frequency shall be varied within the 
audio frequency band: 

+ Between 300 Hz and 25 kHz for channel separation of 25 kHz 

+ Between 300 Hz and 2550 Hz for channel separation of 10 and 12.5 kHz 

d) This value shall be recorded. 

4.3.2. Equipment with external antenna socket 

Set up measurement arrangement as shown in figure 8. 
 
 
 
 
 
 
 

Figure 8: Arrangement for conducted measurement of frequency deviation 

a) Transmitter under test shall be connected via a power attenuation to the deviation 
meter; 

b) The level of test signal shall be 20 dB above the level corresponding to a 
deviation at 1000 Hz of 12% of the channel separation; 

c) The modulating frequency shall be changed within the audio frequency band: 

+ Between 300 Hz and 25 kHz for channel separation of 25 kHz 

+ Between 300 Hz and 2550 Hz for channel separation of 10 and 12.5 kHz 

d) The maximum frequency deviation shall be recorded. 

4.4. Maximum receiver sensitivity 

4.4.1. Radiated measurement for equipment without external antenna socket 

Scheme of measurement is shown in Figure 9. 
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1) SINAD meter 

2) AF load/ Acoustic Coupler 

3) Receiver under test 

4) Test antenna 

5) Signal generator 

Figure 9: Arrangement for radiated measurement of receiver sensitivity 

a) The signal generator shall be set at the nominal frequency of the receiver under 
test. The modulating signal shall be at 1000 Hz with the deviation of 60% of the 
maximum deviation of related channel separation; 

b) The audio level of the receiver shall be adjusted to 50% of the nominal output 
audio power level; 

c) The output level of the signal generator shall be adjusted until a SINAD ratio of 
20 dB is obtained on the acoustic coupler; 

d) The test antenna shall be raised or lowered in the range of 1 m to 4 m to find the 
lowest level of the test signal that produces a SINAD ratio of 20 dB; 

e) The receiver under test shall be rotated through 360o about a vertical axis to find 
the lowest level of the test signal that produces a SINAD ratio of 20 dB; 

f) Using measurement arrangement 9, the substitution antenna shall replace the 
receiver in the same position and be connected to the measuring receiver or the 
spectrum analyzer;  

g) The test antenna shall be raised or lowered in the range of 1 m to 4 m to find the 
level of the test signal obtained in step e); 
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h) The maximum receiver sensitivity shall be the level of signal measured on the 
measuring receiver. 

4.4.2. Receiver sensitivity (conducted measurement) 

Applied for equipments with 50 Ω external antenna socket. 

Scheme of measurement is shown in Figure 10. 
 
 
 
 

Figure 10: Arrangement for measurement of receiver sensitivity  
(conducted measurement)  

a) The signal generator shall be tuned at the nominal frequency of the receiver 
under test. The modulating signal shall be at 1000 Hz with the deviation of 60% of 
the maximum deviation of related channel separation; 

b) The audio level of the receiver shall be adjusted to 50% of the nominal output 
audio power level; 

c) The amplitude of the signal generator shall be adjusted until a SINAD ratio of 20 
dB is obtained; 

d) The test signal input level is the value of the receiver sensitivity. 

4.5. Amplitude characteristic for analogue speech 

Scheme of measurement is shown in Figure 11. 
 
 
 
 

Figure 11: Arrangement for measurement of amplitude characteristic  
for analogue speech 

a) The signal generator shall be at the nominal frequency of the receiver; 

b) The signal generator shall be adjusted to the desired signal level; 

c) The audio output level shall be at 25% of the nominal audio power. This level 
shall be recorded; 
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d) The input signal shall be increased to an emf (electromotive force) of +100 dB/µV 

and the level of audio output shall be recorded; 

e) The amplitude characteristics of the receiver is recorded as the change of level of 
the audio output measured in steps c) and d) above expressed in dB. 

4.6. Spurious emission 

4.6.1. Radiated measurement (apply only to equipment without external antenna 
socket) 

Scheme of measurement is shown in Figure 12. 
 
 
 
 
 
 
 
 
 
 
 
 

1) Transmitter under test 

2) Test antenna  

3) High pass filter 

4) Spectrum analyzer 

Figure 12: Arrangement for radiated measurement of spurious emission 

a) The test antenna shall be connected via a high pass filter to a spectrum analyzer. 
The test antenna length shall be chosen equivalent to instantaneous frequency of 
the spectrum analyzer; 

b) The transmitter shall be switched on in the absence of modulation. The spectrum 
analyzer shall be adjusted within the range of 30 MHz to 4 GHz. The radiation of 
any spurious component shall be detected, the frequency of each spurious 
component shall be recorded; 

c) The test antenna shall be raised or lowered through the specified height range 
until a maximum is obtained; 

d) The transmitter shall be rotated up to 360o about the vertical axis, until higher 
maximum signal is received. This level shall be recorded; 
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e) Using the measurement arrangement shown in figure 12, the substitution 
antenna shall replace the transmitter in the same position. It shall be connected to 
the signal generator; 

f) For each frequency at which a component has been detected, the signal generator 
shall be tuned; 

g) The test antenna shall be raised or lowered in the range of 1 m to 4 m until a 
maximum is obtained; 

h) The amplitude of the signal generator shall be adjusted until the level measured 
on the spectrum analyzer is equal to the one obtained in step d); 

i) This value after the correction due to the gain of the substitution antenna and the 
cable loss between the signal generator and the substitution antenna is the radiated 
spurious component at this frequency; 

j) The measurement shall be repeated with the transmitter in stand-by condition. 

4.6.2. Conducted measurement (apply only to equipment with external antenna 
socket) 

Scheme of measurement is shown in Figure 13. 
 
 
 
 

Figure 13: Arrangement for conducted measurement of spurious emission 
 

a) Transmitter under test shall be connected to a spectrum analyzer through a 50 Ω 
power attenuator and a filter; 

b) The transmitter shall be switched on in the absence of modulation. The frequency 
of the spectrum analyzer shall be adjusted in the range of 9 kHz to 4 GHz; 

c) The frequency and level of every spurious emission component that has been 
found out shall be recorded as conducted emission level distributed on the power 
attenuator. The emissions within the channel occupied by the transmitter carrier 
and its adjacent channels shall not be recorded; 

d) The measurement shall be repeated with the transmitter in stand-by condition. 
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ANNEX A  
(Normative) 

 
Normal test conditions 

 

• Temperature:  +150C to +350C 

• Relative humidity: 20% to 75% 

• AC voltage:  220 VAC/50Hz 

• When use lead-acid battery power source, DC voltage shall be 1.1 
times the nominal voltage of the battery.  
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ANNEX B  
(Normative) 

 
Absolute measurement uncertainties and 

measurement result processing 
 

B.1. Absolute measurement uncertainties: maximum values 
 

Carrier frequency < ±1 x 10-7 

Carrier power < ±0.75 dB 

Maximum frequency error < ±5% 

Receiver sensitivity at SINAD of 20 dB < ±3 dB 

Receiver amplitude characteristic < ±1.5 dB 

 

B.2. Processing, explanation of radiated measurement results in comparison with 
criteria in the technical documentation shall be carried out as follow: 

+ Measured results shall be compared with corresponding limits in order to 
determine whether the equipment meet requirements of this standard or not. 

+ Measurement errors for each parameter shall be included in the 
measurement report. 
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ANNEX C  

(Normative) 
 

Measurement requirements and method 
Generalization 

 

C.1. Cordless telephone equipment having transmitter power of less than 1 W 
 

Table 7: Table of measurement requirements and methods  

N0 Technical parameter Technical criteria Method of measurement 

1 Transmitter carrier frequency Compliant to Table 1 Section 4.1.1 

2 Emission class F3E; G3E  

3 Channel separation 10; 12.5; and 25 kHz  

4 Transmitter power < 1W Section 4.2.1 

5 Transmitter power tolerance ±1.5 dB Section 4.2.1 

6 Spurious emission power Standby mode: ≤ 2.0 nW 

Active mode: ≤ 0.25 µW 

Section 4.6.1 

7 Carrier stability ±20 x 10-6 Section 4.1.3 

8 Maximum frequency deviation Table 2 Section 4.3.1 

9 Frequency tolerance Table 3 Section 4.1.1 

10 Maximum receiver sensitivity Table 5 Section 4.4.1 

11 Transmitter amplitude 
characteristic 

≤ 3.0 dB Section 4.5 

12 Criteria of interface with PSTN TCN 68 - 188: 2000 TCN 68 - 188: 2000 
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C.2. Cordless telephone equipment having transmitter power of 1 W to 25 W 

Table 8: Table of measurement requirements and methods  

N0 Technical parameter Technical criteria Method of measurement 

1 Transmitter carrier frequency Compliant to Table 1 Section 4.1.2 

2 Emission class F3E; G3E  

3 Channel separation 25 kHz  

4 Transmitter power 1W ≤ P ≤ 25 W Section 4.2.2 

5 Transmitter power tolerance Base unit: ± 2.0 dB 

Mobile unit: ± 3.0 dB 

Section 4.2.2 

6 Spurious emission power ≤ 2.5 µW Section 4.6.2 

7 Carrier stability ± 5 x 10-6 to ± 10 x 10-6 Section 4.1.3 

8 Maximum frequency deviation Table 2 Section 4.3.2 

9 Frequency tolerance Table 6 Section 4.1.2 

10 Maximum receiver sensitivity ≤ 6 dBµW at SINAD 20 dB Section 4.4.1 

11 Transmitter amplitude 
characteristic 

≤ 3.0 dB Section 4.5 

12 Criteria of interface with PSTN TCN 68 - 188: 2000 TCN 68 - 188: 2000 
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