QCVN 77: 2013/BTTTT

QUY CHUAN KY THUAT QUOC GIA
VE PHO TAN SO VA TUONG THICH BIEN TU CUA MAY PHAT HINH KY THUAT SO DVB-T2
National technical regulation

on electromagnetic compatibility and radio spectrum of a second generation terrestrial digital
television (DVB-T2) transmitter

L&i néi dau
Cac quy dinh ky thuat va phwong phap do ctia QCVN 77: 2013/BTTTT phu hop véi tiéu chuédn EN

302 296 v1.2.1 (2011-05), EN 301 489-1 VV1.9.2 (2011-09) cdia Vién Tiéu chudn Vién théng Chau Au
(ETSI).

QCVN 77: 2013/BTTTT do Vién Khoa hoc Ky thuat Buu dién bién soan, Vu Khoa hoc va Céng nghé
trinh duyét, B6 Thong tin va Truyén thdng ban hanh kém theo Théng tw s6 18/2013/TT-BTTTT ngay
15 thang 10 nam 2013.

QUY CHUAN KY THUAT QUOC GIA
VE PHO TAN SO VA TUONG THICH DPIEN TU CUA MAY PHAT HINH KY THUAT SO DVB-T2
National technical regulation

on electromagnetic compatibility and radio spectrum of a second generation terrestrial digital
television (DVB-T2) transmitter

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

Quy chuan nay ap dung cho céac loai may phéat dung cho dich vu phat hinh mat dat sir dung k¥ thuat
s0 theo tiéu chuan DVB-T2 véi do réng bang tan kénh 8 MHz.

1.2. B6i twong ap dung

Quy chuan nay dwgc ap dung doi vdi cac to chirc, ca nhan Viét Nam va nwéc ngoai cé hoat déng san
xudt, nhap khau may phat hinh k¥ thuat s6 DVB-T2 trén l&nh thd Viét Nam.

1.3. Tai liéu vién dan
TCVN 6988:2006 (CISPR 11: 2004), Thiét bi tan s6 Radi6 dung trong cdng nghiép, nghién ctru khoa
hoc va y té (ISM) - Bac tinh nhiéu dién tlr - Gi¢i han va phuong phap do.

TCVN 7189: 2009 (CISPR 22: 2006), Thiét bi cong nghé théng tin - B&c tinh nhiéu tan sd vé tuyén -
Gi6i han va phuong phap do.

TCVN 8241-4-3: 2009 (IEC 61000-4-3: 2006), Tuong thich dién tir (EMC) - Phan 4-3: Phuong phap
do va thir - Mién nhiém d6i v&i nhiéu phéat xa tan so vo tuyén.

TCVN 8241-4-5: 2009 (IEC 61000-4-5: 2005), Twong thich dién tir (EMC) - Phan 4-5: Phurong phap
do va thtr - Mién nhiém dbi v&i xung.

TCVN 8241-4-6: 2009 (IEC 61000-4-6: 2005), Twong thich dién tir (EMC) - Phan 4-6: Phurong phap
do va thtr - Mién nhiém dbi v&i nhiéu dan tan s6 vo tuyén.

TCVN 8241-4-11: 2009 (IEC 61000-4-11: 2004), Twong thich dién tw (EMC) - Phan 4- 11: Phuong
phap do va thir - Mién nhiém d6i v&i cac hién twong sut ap, gian doan ngan va bién doi dién ap.

IEC 61000-4-4 (2004), "Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test".

1.4. Giai thich ttr ngiv

1.4.1. Bang ngoai trir (exclusion bandwidth)

Bang tan sé vo tuyén ma & dé khong thuwc hién cac phép do.

1.4.2. Bac cua hai (harmonic number)

S8 nguyén duoc tinh bang bdi s6 gitra tAn s6 séng hai vai tan s6 séng mang (hai bac 2 =2 x tan s
séng mang).

1.4.3. Blrc xa voé may (enclosure emission)

BUrc xa tir cac vat chira, tir vo thiét bi khéng tinh dén birc xa tir &ng ten hodc cap truyén dan.



1.4.4. Cac thanh phan xuyén diéu ché (Intermodulation products)

Céac tan s6 khong mong muén do xuyén diéu ché gitra cac séng mang hay hai clia phat xa hoac gitra
cac dao dong phat dé tao séng mang.

1.4.5. Cong suat dau ra danh dinh (rated output power)

Cong suét dau ra danh dinh la cdng suét séng mang ma thiét bi can do sé& chuyén lén c6ng ang ten
theo cac diéu kién hoat dong dwoc co s& san xuat quy dinh.

1.4.6. Cong suat song mang (carrier power)

Cong suét trung binh ma may phat cap dén cdng &ng ten, tinh trung binh trong mot chu ky tan so,
trong diéu kién khong diéu ché.

1.4.7. Cong suat trung binh (mean power)

Cong suat trung binh la mdc trung binh clia cong suat dau ra danh dinh trong khodng thoi gian da dai
S0 v&i tan so diéu ché thap nhat trong diéu kién lam viéc binh thuong.

1.4.8. Cong (port)

Giao dién dac biét (ctia mot thiét bi nhat dinh) véi moi trieong dién tlr triedng bén ngoai (xem Hinh 1).

Chrg ngudn AC Cﬁtmlhtun
Céng ngubn O Thidt b Céng tin hiéwdidu khidn
Chng ait | Céng viln théng

Hinh 1 - Vi du vé cac c6ng cla thiét bi
1.4.9. Cong ang ten (antenna port)

Cong clia mot thiét bi dwgc thiét ké dé két ndi dén ang ten sir dung céap dong truc (trong ché do lam
viéc binh thuong).

1.4.10. Cdng vo thiét bi (enclosure port)
Gidi han vat Ii ctia thiét bi qua d6 trieong dién tir cé thé phat xa ho&c bi anh huéng.

CHU THICH: Trong trud'ng hop thiét bi str dung ang ten lién, cdng nay dwoc sir dung chung véi cdng
ang ten.

1.4.11. dBc
dBc la gia tri dB so v&i cong suat séng mang khéng diéu ché cla phat xa.

CHU THICH: Trong nhitng tredng hop khéng can séng mang, nhu trong mot s6 phwong phap diéu
ché sd khong thé do dwoc sdng mang, khi dé mirc dBc la gia tri dB so vé&i mirc cdng sudt trung binh
P.

1.4.12. Dich vuinghiép vu quang ba (broadcasting service)
Dich vu thdng tin phat di, cho phép dai chlng thu truc tiép.
1.4.13. B6 rong bang can thiét (necessary bandwidth)

Voi mdi loai birc xa, dd rong bang can thiét 1a dé rong bang tan di dé dam bao théng tin dwoc truyén
dan vé&i téc dd va mirc chat lwgng yéu cau trong diéu kién xac dinh.

1.4.14. Bang thdng chuan (reference bandwidth)

Bang théng ma mirc phat xa dugc xac dinh.

1.4.15. Hai (harmonic)

Thanh phan bac Ién hon 1 cta chudi Fourier cia mét dai lwong tuan hoan.
1.4.16. Loai phat xa (class of emission)

Tap hop cac dac tinh clia mot phat xa dwoc xac dinh bang cac ky hiéu chuén, vi du nhw loai diéu ché
s6ng mang chinh, tin hiéu diéu ché, loai thdng tin s& phat di...

1.4.17. Nhiéu lién tuc (continuous interference)
Nhiéu dién tir trerng, anh hwéng ctia ching 1én thiét bi khéng thé tach thanh chubi cac anh huéng
riéng biét.

1.4.18. Phat xa ngoai bang (out-of-band emission)



Phét xa trén mot hay nhiéu tan s6 ndm ngay ngoai dd rong bang tan can thiét do két qua cla qua trinh
diéu ché sinh ra nhwng khéng bao gom phat xa gia.

1.4.19. Phat xa gia (spurious emission)

Phat xa trén maot hay nhiéu tan s6 nam ngoai do rong bang tan can thi€t va mirc cac phat xa nay c6
thé giam ma khong anh hwdng dén viéc truyén dan twong (rng ctia théng tin.

CHU THICH: Phat xa gid gbm cac phat xa hai, phat xa ky sinh, thanh phan xuyén diéu ché... nhung
khéng gbm cac phat xa ngoai bang.

1.4.20. Phat xa khong mong mudn (unwanted emission)
Gom phat xa gia va phat xa ngoai bang.

1.4.21. Truyén hinh s6 (digital television)

Truyén hinh ma tin hiéu mang théng tin la tin hiéu s6.
1.4.22. Tin hiéu so (digital signal)

Tin hiéu roi rac theo thei gian, trong dé théng tin dwoc biéu dién bang mét s6 hiru han cac gia tri roi
rac xac dinh.

1.4.23. b6 rong bang thong (Bandwidth)
Do rong bang théng cho phép ctia moi kénh truyén hinh s6 mat dét.
1.5. Chir viét tat

AMN Mang ngudn gia Artificial Mains Networks

DVB-T2  Truyén hinh quang ba mat dat s&r dung k¥ thuat Digital Video Broadcasting — Second
s0 thé hé th hai Generation Terrestrial

COFDM  Ghép kénh phan chia theo tan sé trwc giao duwgc Coded Orthogonal Frequency Division
ma héa Multiplexing

EMC Twong thich dién tir Electro Magnetic Compatibility

EUT Thiét bi can do Equipment Under Test

FAR Phong hap thu hoan toan Fully Anechoic Room

FM Diéu tan Frequency Modulation

IF Trung tan Intermediate Frequency

LV bién ap thap Low Voltage

OATS Vung do kiém m& Open Area Test Site

R&TTE  Thiét bi dau cudi vo tuyén va vién théng Radio and Telecommunications

Teminal Equipment
RF Tan s6 vo tuyén Radio Frequency
2. QUY PINH KY THUAT
2.1. Yéu cau vé tan sé
2.1.1. b6 rong bang thong
D0 rong bang thdng cho phép clia mbi kénh truyén hinh s6 mat dat thé hé thir 2 1a 8 MHz.
D6 réng bang thdng hiéu dung:
+ 7,61 MHz ddi v&i ché do thong thuong
+ 7,72 MHz ddi v&i ché dé6 mé rong 8k
+ 7,77 MHz ddi v&i ché dé mé rong 16k va 32k
2.1.2. Bang tan st dung
Tuén tha theo quy dinh hién hanh vé quan ly tan sé V6 tuyén dién.
2.2. Yéu cau vé phat xa, birc xa
2.2.1. Yéu cau vé mdi trwong

MGi triong hoat dong cla thiét bi do nha cung cdp thiét bi cong bd. Thiét bi phai tuan tha tat ca cac
yéu cau k¥ thuat trong quy chuén nay khi hoat déng trong diéu kién méi trwdng bat budc.

2.2.2. Phat xa gia



2.2.2.1. Pinh nghia

Phéat xa & mot tan sd hodc cac tan s6 ngoai dé rong bang tan can thiét va mirc clia né cé thé giam ma
khéng gay anh hwéng téi viéc truyén thdng tin. Cac phat xa gia bao gom céac phat xa hai, phat xa ky
sinh, tich xuyén diéu ché va tich chuyén doi tan s6 nhung khéng gém phat xa ngoai bang.

Trong quy chuan nay, phat xa gia la phat xa & cac tan sé ngoai dai tan f0+12MHz cho cac kénh

8MHz, trong d6 f0 la tan s6 trung tdm clia kénh, twong &ng v&i s6 séng mang dwoc st dung.

2.2.2.2. Gi&i han

Trong dai tan tir 9 kHz dén 4,5 GHz, cac phat xa gia khéng dwoc vuot qua cac gia tri cho trong Bang
1 va dwoc thé hién trén Hinh 2 va Hinh 3.

Bang 1 - Cac gi#i han phat xa gia cho may phat DVB-T2

Giai tan cua phat xa gia Gi&i han phat xa gia Bang thong do | Hinh
9kHz <f<174 MHz -36 dBm (250 nW) 100kHz 2
174 MHz < f £ 400 MHz -82 dBm vé&i cong sult < 25 W 3

126 dBc cho 25W < P <1000 W 4KHz
-66 dBm cho P> 1000 W
400 MHz < f <790 MHz -36 dBm(250 nW) 100 kHz 2
790 MHz < f < 862 MHz -76 dBm ddi voi P <25 W 3
-120 dBc d6i v&i 25W<P<1000 W 4kHz
-60 dBm d6i v&i P> 1000 W
862 MHz < f <1000 MHz -36 dBm (250 nW) 100kHz 2
>1000 MHz £30 dBm (1 pW) 100 kHz 2

CHU THICH: P la cong suét trung binh ctia may phat

CHU THICH: Trong trudng hop may phat DVB-T2 khong c6 bo loc dau ra thong dai ndi bd di kém thi
nha san xuat thiét bi phai xac nhan cac dac tinh ma bd loc can phai dap ng day du cac gi¢i han phat

Xa gia trong Bang 1.
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Hinh 2 - Cac gi&i han phat xa gia d6i véi may phat DVB-T2 (dd rong bang tan chuan la 100 kHz)
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Hinh 3 - Cac gi¢i han phat xa gia d6i véi may phat DVB-T2 (d6 rong bang tan chuan la 4 kHz)
2.2.2.3. Phuwong phap do
Bai do xem muc 3.5.1.
2.2.3. Phat xa ngoai bang
2.2.3.1. binh nghia

Phat xa & mot tan s6 hoadc cac tan s ngoai do réng bang tan can thiét do qua trinh diéu ché gay ra,
nhwng khéng gbm phat xa gia. Trong quy chuin nay, phat xa ngoai bang la cac phat xa cla cac tan
s6 & ngoai do dong bang thdng can thiét va trong do rong bang tan va trong dai tan sé f0+12MHz doi
V@i cac kénh 8MHz, trong d6 f0 la tAn sé trung tdm cla kénh khéng ké sé lvgng kénh duoc str dung.
2.2.3.2. Gi¢i han

Phat xa ngoai bang phai khéng duwoc vuwot qua cac gia tri nhw da quy dinh trong Bang 2 va Bang 3.

GiGi han phéat xa ngoai bang dwa ra véi mc cong suat trung binh duwoc do trong bang théng 4kHz, cé
murc dap rng 0dB twong (rng véi cong suat dau ra trung binh.

Néu khdng cé cac canh bao clia nha san xuét thi cac thiét bi can do dwoc gia dinh la dap (rng véi cac
trwong hop khong cé diém téi han.

Trong triedng hop cé diém téi han déi vai cac kénh truyén hinh ké can véi cac dich vu khac (cong
sudt thap hoac chi nhan), mat na phé véi suy giam ngoai kénh dwoc yéu cau cao hon.

Trong trwdng hop may phat DVB-T2 khong c6 bd loc dau ra thdng dai bén trong, thi nha san xuéat sé
quy dinh cac dac tinh cia bo loc dé phl hop v&i mat na phat xa ngoai bang quy dinh trong Bang 2 va
Bang 3.

Bang 2 - Gi¢i han phat xa ngoai bang cho thiét bi phat DVB-T2 vé&i mirc cong suat = 25W

Phan I&p theo sw an dinh | Kénh 8MHz, tan so sai léch so v&i Murc twong doi
tan so6 tan so6 trung tam (MHz) (dBc)
Trwong hgp khéng nghiém +3,81 -32,8
ngat 4,2 73
16 -85
+12 -110
Trwong hop nghiém ngat + 3,81 32,8
+4,2 -83
+6 -95
+12 -120
GHI CHU: diém ngat +3,81 MHz &p dung cho cac may phat DVB-T2 ché dé mé rdng vdi bang
thdéng hiéu dung la 7,72 MHz va 7,77 MHz

Bang 3 - Gi¢i han phat xa ngoai bang cho thiét bi phat DVB-T2 v&i mirc cong suat < 25W

Phan I&p theo sw an dinh  |Kénh 8MHz, tan s6 sai léch so véi tan Murc tuyét doi
tan so s0 trung tam (MHz) (dBm)

Trudng hop khdng nghiém +3,81 11,2
ngat T4 29
+6 -41

+12 -66

Trwong hgp nghiém ngat + 3,81 11,2
+4,.2 -39

6 -51

+12 -76
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Hinh 4 - Gi&¢i han phat xa ngoai bang doi véi cac may phat DVB-T2 ¢ cdng suat tr 25 W tré |én

CHU THICH: Mat na phé trong trierng hop nghiém ngat dugc str dung cho cac kénh thdp nhét va cao
nhét trong bang tan dwgc cap phat dé bao vé cac dich vu vo tuyén lan can, méat na phé trwong hop
khéng nghiém ngat dwoc str dung cho cac kénh bén trong bang tan dwgc cap phat.

2.2.3.3. Phuong phéap do

Bai do tham khdo muc 3.5.2.

2.2.4. Blrc xa vo

2.2.4.1. Binh nghia

Cac phat xa tir vat chira, blrc xa tlr cong thiét bi, nhwng khéng phai tir cdng ang ten.
2.2.4.2. Gi&i han

2.2.4.2.1. C4c gi®i han birc xa dwéi 1GHz

Phat xa blrc xa dwéi 1 GHz khong vugt cac gia tri nhw trong Bang 4 véi cac dai tan s6 30 MHz t6i 1
GHz.

Phép do duwoc thwe hién & cu ly 10 m. Khi cé yéu cau vé kich c& hodc cong suat dé kiém tra trong xi
nghiép san xuat thi c6 thé str dung cw ly khac, can lwu y mot s6 diém sau.

CHU THICH 1: Céc phép do c6 thé dwoc thue hién & nhitng khoang cach khac. Trong truérng hop do,
cac gid¢i han dugc hiéu chinh theo cong thirc:

L(x) =L (10m) + 20log(10/x)
trong do6 x la cw ly do tinh bang m

CHU THICH 2: Can d&c biét Iweu y khi thiee hién phép do & cu ly dwdi 10 m, vi nhu vay la do trong
trwdng gan.

CHU THICH 3: Trong tredng hop chwa xac dinh ré thi khoang cach do 10 m sé& dugc wu tién.

Bang 4 - Gi¢i han birc xa vé dwéi 1GHz

Dai tan Gi@i han chuan dinh (dBpV/m) & cw ly 10m

30 MHz + 230 MHz 10 dBuV/m < 60+ 10 log 10 (P/2000) < 70 dBpV/m




