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BO DPIEU KHIEN CAN BANG DONG HE SO KHUECH DAI AP DUNG
PHUONG PHAP NAY

(57) Sang ché dé cap dén phuong phap diéu khién can bang dong hé so khuech dai trén cac

thiét bi phat song VO tuyén bao gom cac budc: i) tinh toan cong sudt yéu cau tuc thoi tir

khéi xir 1y bang gbc; ii) tinh toan do chénh léch cong suét giira muc tire thot so voi mirc
16n nhat nhén dugc tu khéi xur Iy bang gdc; iii) diéu chinh tang he s6 khuéch dai trong bo
khuéch dai s6 dé dam bao khong bi bio hoa ¢ dau vao cia khéi chuyén ddi sb sang twong

tu (Digital-to-Analog Converter - DAC); va iv) diéu chinh giam hé s6 khuéch dai ciia b

khuéch dai tuong tu; trong do, cac budc tinh toan va diéu chinh néu trén dugc 1ap lai nhiéu

lan trong sudt qua trinh hoat dong cua thiét bj phat song vo tuyén. Ngoai ra, sang ché con
dé cap dén bo didu khién cin bang dong hé s6 khuéch dai 4p dung phuong phéap diéu khién
can bang dong nay.
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Linh vie ky thuat dwoe dé cap

Sang ché dé cap dén phuong phép didu khién can bing dong hé s6 khuéch dai trén
cac thiét bi phat song vo tuyén nham muc dich tdi da héa ty s6 tin hiéu trén nhidu dén
mc t6i han, twong duong v6i chét lugng cua tin hiéu s6 g 1én tir khéi xir Iy bang gdc.
Ngoai ra, sang ché con @& cap dén bo diéu khién dé thuc hién phuong phap nay.

Tinh trang ki thuét ciia sing ché

Thong thuong, quy trinh 1am viéc cia mot thiét bi phat séng vo tuyén bao gom:
tiép nhén tin hiéu sb tir khéi xir Iy bang gbc, ting téc do 14y mAu, sau d6 tin hidu s lan
luot di qua cac khdi b méo phi tuyén, bo khuéch dai sé trude khi giii ra khdi chuyén doi
sd sang tuong tu (Digital-to-Analog Converter - DAC) va cac khéi xir Iy twong tw khéc.
Theo thiét k& ban dau, bd khuéch dai sb, bd khuéch dai twong tu va bo khuéch dai cong
suét chinh dugc td hop lai dé tao ra cong sut phat t8i da & mirc dinh danh cho truéc (vi
dy, 43 dBm twong tmg v6i 20W). Pdng thoi, & cac mic cong suét thap hon, vin phai dam
bao dugc hé s khuéch dai toan tuyén c¢d dinh trong toan dai tin hiéu tir khéi xur 1y bang
gbc.

Pé dat duoc yéu cau néu trén, thong thuong hé s6 khuéch dai cua bd khuéch dai
s6 duoc gitr ¢b dinh va phai dam bao 2 yéu cau: mirc cong sudt 16n nhét tir khéi xu ly
bang gbc khong lam bao hoa DAC va mit khac, can tin dung duoc t6i da dai dau vao sd
cia DAC dé dam bao ty s tin hiéu trén nhidu (Signal to Noise Ratio - SNR) ngay sau
DAC & murc tot nhat. Tiép theo, tin hiéu ddu ra cua DAC nay tiép tuc dugc khuéch dai
boi bo khuéch dai tuong tu trudc khi duge nang 1€n cao tan va khuéch dai téng cubi boi
bd khuéch dai cong suét chinh.

V6i cach thirc truyén théng nhu trén, hé thong s& lam viéc tét trong diéu kién mirc
cong suat phat yéu cau tir khéi xir Iy bang gdc 14 16n. Khi d6, hé théng theo thiét ké sé tan
dung hau nhu dugc toan dai dau vao cua DAC, tin hiéu mong mubn dang & mic cao. Gia
st mrc nhiu nén tai dau ra cia DAC 1a ¢6 dinh (nhiéu hay it s€ phu thudc vao chét lugng
thiét ké phan cimg va 1 hang s6 ddi v6i mdi thiét bi), thi tin hidu ngay sau DAC dang c6
chit luong SNR la t6t nhét. Sau do, tin hiéu véi mic SNR c¢b dinh nay tiép tuc duoc
khuéch dai va nang 1én cao tin & cac khoi xtr Iy twong tw sau d6. Mot cach ly tuong, mire
SNR nay duogc giit ¢b dinh cho t6i ddu ra cia by khuéch dai cong suit chinh sau cing
(trén thuc té, mdi tAng xtr Iy s& lam suy giam di mot phan cia mirc SNR nay).

Tuy nhién, khi mirc cong sudt yéu cau tir khdi xir Iy bang gbc tuong dbi nho, véi
mtrc nhidu nén sau DAC 1a ¢§ dinh, thi muc cong suét s6 nhé chi tin dung duge phan nho
dai dau vao ciia DAC, din dén chét lugng SNR ngay sau DAC bi suy giam dang ké. Trong
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tinh huong nay, SNR da giam kha nhiéu so véi trudng hop mitc cong suat yéu cau tir khoi
Xt Iy bang goc & muc cao.

Ban chit k§ thuit ciia sang ché

Do d6, muc dich cua sang ché 13 tao ra phuong phap diéu khién can bang dong hé
s khuéch dai ctia thiét bi phét séng vé tuyén dé dam bao muic SNR 14 t6t nhét c6 the, véi
muc tiéu duy tri duoc chit lwgng SNR giri 1én tir khéi xir Iy bang gbc véi moi mic tin
hidu khac nhau tir khéi xtr Iy bang gbc nay.

Pé giai quyét dugc van dé néu trén, sing ché dé xuat phuong phép diéu khién can
bing dong ddng thoi hé sé khuéch dai cuia bo khuéch dai s6 va bo khuéch dai tuong tu
ciia thiét bi phét séng vo tuyén, dé luon dam bao tan dung t6i da dai dau vao ciia DAC
dbi v6i moi mirc do cong suat yéu ciu tir khdi xur Iy bang gdc, do d6 ludn c6 duge chét
lvong SNR cua tin hiéu sau DAC ¢ muc t6i wu.

Theo mdt khia canh, sang ché d& xuét phuong phép diéu khién can bang dong hé
s6 khuéch dai (Dynamic Balanced Gain Control — DBGC) clia thiét bi phat séng vo tuyén,
bao gdm céc budc sau:

i) tinh toan céng suat yéu cau tir khéi xtt Iy bang gbc theo cong thic sau:

1 N
NZ(XI'_)?)Z
P, =10log e
BBTT 1]\(: 22th (1)
1
Khi: x=—) x
N2

trong do,

- Nlasb lugng mau dit liéu;

- x,x, lan Iuot 1a miu dit liéu thi i va thir k;

_ Nbit 1a s bit ¢6 nghia biéu dién mot mau dit liéu;

ii) tinh toan do chénh léch cong sudt (APgg) giita cong sudt Pssrr so v6i cong sult
16n nhét (Pssuar) c6 thé nhan dugc tir khdi xir Iy bang gdc theo cong thirc sau:

APy = Popviex — Pogrr (2)

iii) diéu chinh tang hé s6 khuéch dai sb thuong duoc trién khai trén vi mach s6 kha
trinh FPGA mot khoang AGxps < APps dé dam bao khong bi bdo hoa & dau vao cua DAC;
va

iv) didu chinh giam hé s6 khuéch dai tuong tu mot khoang AGorr=-AGkps

trong do, cac budc tinh toan do chénh léch cong suét va diéu chinh ting/giam hé sb
khuéch dai trong bd khuéch dai s6/bo khuéch dai twong tu néu trén dugc 1ap lai lién tuc
trong sudt qua trinh hoat dong cua thiét bi phat séng vo tuyén. Thoi gian thuc hién mot
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chu k¥ diéu khién dugc quyét dinh bdi khoang thoi gian can thiét dé 14y mAu, tinh toan
mtc cong sut tuc thoi tir khdi xir 1y bang gbc va tde do cua thao tac thay d6i hé sb cua
b6 khuéch dai s§ va bo khuéch dai twong tu.

Theo mot khia canh khéc, sang ché d& xudt bo didu khién can biang dong hé sb
khuéch dai ap dung phuong phép didu khién can bang dong hé s6 khuéch dai trén cac
thiét bi phat séng vo tuyén bao gém cac khéi xur ly sau:

i) khéi tinh cong sut va diéu chinh cong suit dé tinh toan cong sudt yéu cau tirc
thoi tir khdi xir 1y bang gde theo cong thirc sau:

1 N
]—\T_Z(xi_f)z
P, =10log o
BBTT 1]\(: 22th (1)
1
Khi: x=—) x,
N2

va tinh toan d§ chénh léch cong suét giita mirc tirc thoi so voi muc t6i da c6 thé
nhan dugc tir khéi xtt Iy bang gdc theo cong thic sau:

APys = Pogviax = Poprr (2); va

ii) khéi didu chinh dong hé s6 khuéch dai AGxps va AGkorr dé diéu chinh ting hé
s6 khuéch dai trong bo khuéch dai sé mot khoang AGrkps < APps dé dam bao khong bi
bdo hoa & dau vao ciia DAC va diéu chinh giam hé s6 khuéch dai cua bd khuéch dai twong
tw mot khoang AGkprr=-AGkps.

Phuong phép va bo didu khién can bang dong theo sang ché ludn dam bao v6i mot
mirc nhidu nén cé dinh ctia phin ctng, dé thiét bj luén c6 mic SNR t6i vu ma van tuén
thu muc cong suat phat dinh danh cta hé thdng khong thay doi.

Mo ta vén tit cac hinh vé

Hinh 1a Ia hinh v& mé ta trudng hop c6 SNR tdt, khi cong sudt tirc thoi tir khoi xu 1y
bang gbc ¢ mic t6i da.

Hinh 1b 13 hinh v& m ta truong hop cong sudt tirc thoi tir khdi xir 1y bang gbe ¢ mire
thap, gy suy giam SNR.

Hinh 2 13 hinh v& dang so dd khéi thé hién phwong phép didu khién can bang dong hé
s6 khuéch dai theo sang ché.

Hinh 3 13 hinh v& dang so db khéi thé hién hé thdng dugc tich hop khéi diéu khién can
bang dong hé s6 khuéch dai theo séng ché.

Hinh 4 13 hinh v& dang so db khéi thé hién cach thirc trién khai khéi diéu khién can
bang dong hé s6 khuéch dai theo sang ché trén nén tang FPGA phdi hop véi ARM.
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Hinh 5 13 hinh v& md ta hé théng thir nghiém dé danh gia hiéu qua nang cao SNR clia
phuong phép diéu khién can bang dong hé s6 khuéch dai theo sang ché.

Hinh 6 1 hinh v& thé hién két qua thr nghiém & trang théi cap phat s6 tai nguyén 4 don
VI.

Hinh 7 I3 hinh v& thé hién két qua tht nghiém 6 trang thai cap phat s6 tai nguyén 2 don
Vi.
M ta chi tiét sang ché

Trén thuc té, muc tiéu thiét k& cua thiét bi phéat séng vo tuyén 12 1am sao cho mirc
cong suét tdi da tir khdi xtr 1y bing gbc sé& tuong ung v4i mirc t6i da cua dai dau vao DAC.
Nhu vay, khi cong suét tire thoi tir bo xir 1y bing gbe duge gui téi khong & mic toi da,
thi cong sudt tirc thoi ndy ludn co thé duoc khuéch dai 1én mot lugng twong Gng dé co thé
tan dung duoc tdi da dai 1am viéc cua DAC va néng cao chét luong SNR ngay sau DAC.
Vi du, trong truong hgp cong suét phat tir thiét bi phat song vo tuyén nay & muc tbi da,
vi du nhu mtc danh dinh 14 43 dBm (nhu duoc thé hién trong Hinh 1a), mrc SNR tuong
g bang 62 dB. Tuy nhién, khi cong sudt phat tir thiét bi phét song & mirc thép, gia sir 1a
32 dBm (nhu duoc thé hién trong Hinh 1b), thi chat lugng SNR chi twong tng ¢ muc 57
dB.

Tuy nhién, dé dam bao muc cong sut dinh danh (I6n nhét) cia thiét bi phat séng
v tuyén 1a khong thay ddi (twong ing v6i mirc cong suét t6i da yéu cau tur khéi xir Iy
bang gbc), thi hé sé khuéch dai sb tang 18n bao nhiéu, thi hé s6 khuéch dai twong tu phai
giam di twong ung. Mat khac, lugng ting cua hé s6 khuéch dai s6 va luong gidm cta hé
s6 khuéch dai twong tu phai khong dugc vugt qué do chénh léch gitta cong suét tirc thoi
S0 v6i mirc cong suat t6i da c6 th& nhan duoc tir khoi xtr Iy biang gbc dé dam bao khong
bi vurgt qua dai dau vao ctia DAC gdy méo tin hiéu d4u ra khong mong mudn.

Phén sau day s& mo ta chi tiét cac budc thuc hién ciia phuwong phéap diéu khién can
bé‘mg dong hé s6 khuéch dai theo sang ché. Nhu dugc thé hién trén Hinh 2, mirc cong suét
¢6 thé didu chinh phu thudc vao kha ning diéu chinh cia cic bo khuéch dai s va bo
khuéch dai tuong tu, do tinh chit kha trinh cta mach sb, nén thong thuong mirc diéu
chinh s& bi gi6i han béi hé sé khuéch dai cta by khuéch dai twong tu (Grorrmay) chlt
khong bi gidi han boi hé sb khuéch dai ctia by khuéch dai s6 (Gkpsiar). Do d6, mic dicu
chinh dugc chon 12 gi4 tri nhé hon trong hai gié tri Gxpsmax Va Grprruax nhu sau:

AGxpo=min(Gpsmax, GkpTTMax) 3)

Tiép theo, thuc hién tinh toan mirc cong suét ttrc thoi Pasrr tir khéi xir 1y bang goc
theo phwong phép 14y mAu va tinh cong suét trung binh cta bd tin higu c6 N mau theo
cong thirc sau:
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LI YL
N NS

i=1

Pogrr = 10 1Oglo 2xNbit (1)
2

Trong do:

- N lasé luong mau dit liéu;

- x.x, lan lugt 1a mAu dit liéu thir i va tht k;

- Nbit 12 sb bit c6 nghia biéu didn mot mau di liéu.

Sau d6, muc chénh 1éch giita cong suét tirc thoi Ppsrr so v6i cong sudt 16n nhat
Py tir khdi xr Iy bang gde dugc x4c dinh theo cong thic sau:

APy = Pogrter — Poprr (2)

v6i muc cong sult Pssiux 12 mitc cong suit t6i da nhan duoc tir khdi xtt 1y bang
gbc. Mirc cong suat nay la murc da dugc thiét k& dé khong 1am bao hoa DAC (gia st bing
-15dBFS, twong tung véi sd lugng tai nguyén cAp phat 16n nhét tir khdi xit Iy bang gdc, vi
du t6i da 1a 50 don vi tai nguyén déi v6i hé théng c6 bang thong 10 Mhz). Do d6, mirc
chénh 1éch cong sudt APgp ndy twong tmg v&i muc cong suét t6i da co thé ting dugc cua
hé s khuéch dai s6 ma khong lam bao hoa & dau vao ciia DAC. O budc nay, s& xay ra 2
truong hop:

Trudng hop 1: Néu mtc chénh cong sut APsp nay 16n hon mic cong suét tdi da
cho phép didu chinh AGxp duoc tinh theo cong thirc (3), thi mic diéu chinh & bo khuéch
dai sb dugc dat bang gia tri: AGkps=AGkp

Trudng hop 2: Néu mitc chénh cong suat APsz nhd hon muc cong suét t6i da cho
phép diéu chinh AGxp, thi mic didu chinh & bd khuéch dai s duge dat bang gia tri:
AGgps=APgz

Do d6, hé sé khuéch dai ctua bd khuéch dai s6 duoc diéu khién tang 1én mot luong
tuong tng A Ggps dé khong 1am bao hoa DAC theo cong thirc (2) va cling khdng vuot qua
kha nang cua bd khuéch dai s6, by khuéch dai twong tu theo cong thire (3).

Nhu vay, ¢ ca 2 truong hgp trén, cong suat diu ra s6 dang tan dung nhidu nhat dai
dAu vao ctia DAC, do d6 dbi véi mirc nhidu nén ciia DAC 1a ¢6 dinh, thi chat lugng SNR
da duoc nang 1én mot khoang twong ung (ly tuong) t6i mirc SNR cua tin hiéu s6 duoc
giri 1én tir khéi xir Iy bang gdc. Tuy nhién, luc nay tong cong sut toan tuyén phat sé bi
tang 1én 1a AGgps, tuong duong véi viéc tang cong suat phat dinh danh t6i da 1én mot
khoang 1a AGkps. Dé tranh hiéu tng khong mong muén néu trén, hé sb cua b khuéch dai
tuong tu cling phai giam di khoang tuong tng la: AGxprr=-AGxps.

Lap lai qué trinh tinh toan va didu chinh néu trén lién tuc trong sudt qua trinh hoat
dong cia thiét bi phat séng vo tuyén. Mirc do 1ap s& dugce quyét dinh bdi khoang thoi
gian can thiét dé 14y mau va tinh toan mirc cong suét tic thoi tir khéi xir Iy bang gbe,
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ngoai ra con phy thudc vao toc do cia thao tac thay doi hé s6 cua bd khuéch dai so va bd
khuéch dai tuong tu.

Hinh 3 12 hinh v& md ta hé théng c6 tich hop khéi didu khién can bing dong hé sb
khuéch dai theo sang ché. Dau tién, dit liéu tir khdi xur Iy bang gde duoc gui toi qua giao
thire truyén dan vo tuyén (Common Public Radio Interface — CPRI), dit li¢u s6 duge xur
Iy tang toc 1y mau, roi xt Iy c4t dinh va bu méo phi tuyén. Trudc khi dua ra DAC, dir
lieu dugc khuéch dai boi bo khuéch dai s6. Sau DAC, dit liéu tuong tu duge cho qua bo
khuéch dai tuong tu, nang 1én cao tdn va sau cling 13 t6i bo khuéch dai cong suit chinh.
Téng hop hé s6 khuéch dai ctia cac bd khuéch dai sd, bd khuéch dai tuong tu va bd khuéch
dai cong sut chinh tao ra hé sd khuéch dai cta toan tuyén phat. Khoi tinh toan cong sut
va khéi didu khién s& thuc hién didu chinh dong hé s6 khuéch dai ctia bo khuéch dai s
va bo khuéch dai twong tu dé c6 duoc chét luong SNR tbt nhét theo phuong phap didu
khién can bang dong theo sang ché nhu dugc md ta trong Hinh 2.

Trén thuc té, cac budc ciia phuong phap diéu khién can béng dong hé s6 khuéch
dai theo sang ché s& co thé duoc tridn khai bing cach phéi hop ca vi mach s6 kha trinh
(Field Programmable Logic Array - FPGA) va vi xir Iy (Advanced RISC Machine - ARM)
trén vi mach ZynQ.

Vi du thwc hién sang ché

Hinh 4 13 hinh v& dang so dd khéi mo ta céch thitc trién khai khéi didu khién can bang
dong hé sb khuéch dai theo sang ché trén nén tang FPGA phéi hop véi ARM.

Nhu dugc thé hién trén Hinh 4, phén tinh toan cong suét dugc thuc hién trén FPGA
bao gdm 2 bude: Ldy mau va tinh toan cong suét mién sb tic thoi Pesrr. Sau khi c6 gia
tri Pparr, tiép tuc tinh toan mirc do chénh 1éch AP3p gilta cong suét tirc thoi so véi mitc
cong suit cong suét 16n nhét tai khéi diéu khién. Khéi didu khién nay cung voi cac tinh
nang doc cong suét, didu chinh khuéch dai s6 va diéu chinh khuéch dai tuong tu dugc
thuc hién trén ARM.

Ludng xt 1y dit lidu s bao gbm tang tbc do lay mau, xur ly b méo. .. duge trién
khai trén FPGA tuong tu theo cac giai phap da biét trong linh vuc k§ thuét nay. Phan con
lai, 12 khu vuc xir Iy tuong tuw gdm DAC, bo khuéch dai twong tw, bd tron tan va bo khuéch
dai cong suét chinh.

Hé thong thir nghiém nay c6 bd thong s6 k¥ thuat nhu duge thé hién trong Bang 1

sau day:

Bang 1: Céac tham s6 cta hé théng thir nghiém

Tham s6 hé thong Gia tri
Béng thong tin hiéu 10 MHz
Bing tan tin hidu Bang tan 3
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Tan sb trung tAm 1870 MHz
S bit biéu dién/mau dit liéu 15
PBBiax -15 dBFS
Pouax 43 dBm
AGkp <8 dB

Tién hanh thtr nghiém mot sé tinh huéng trong d6 muic cong suit duge giri 1én tur
khdi xir Iy bang gbc 1a thap, twong Gng voi cac trang thai cAp phat it tai nguyén cho nguoi
st dung.

Viéc danh gia hiéu qua ctia phuong phép theo sang ché s& dua trén chat lugng SNR
& dAu ra cua thiét bi phat séng, cu thé 1a so sanh ty s6 cong suét cta tin hiéu mong mudn
trén tdng nhiu ctia hé thdng. Do nhidu hé thng s& dugc tong hop tir nhi€u trong kénh va
nhifu kénh 14n cin nén muc ting SNR s& tvong ung véi do céi thién cia ty sd gitta tin
hiéu ¢6 ich véi nhidu kénh Ian cén.

Hinh 5 13 hinh v& m6 ta hé thong thir nghiém dé danh gia hiéu qua nang cao SNR
cuia phuong phap diéu khién can bang dong hé sd khuéch dai theo sang ché. Dt liéu thu
nghiém duoc tao boi khéi xir I bang gbc duge giri dén thiét bi phat song qua giao dién
CPRI, trong thiét bi phét séng da duoc tich hop khéi diéu khién can bing dong hé s6
khuéch dai, tin hiéu phat ra dugc do trén may phan tich tin hi¢u (VSA).

Thir nghiém 1: Cép phat 4 don vi tai nguyén cua tuyén phat

Thir nghiém déu tién, 1a trang thai cép phat 4 don vi tai nguyén ctia tuyén phat (Iuu
y ring muc t6i da tuyén phat ciia bang thong 10 MHz 1a 50 don vi tai nguyén). Truong
hop nay, st dung may do cho thay trudc va sau khi kich hoat khdi diéu khién cén bang
dong hé sé khuéch dai da lam ting chit lugng SNR 1én khoang 2 dB (xem Hinh 6). Thuc
t6, két qua thir nghiém cho thiy viéc cai thién chét lugng SNR 1én 2 dB da dén t6i han
ctia hé théng, tic 12 dat dén mirc SNR ctia tin hiéu duoc giri 1én thiét bi phat song tir khoi
xt Iy bang gbc, twong tng véi hé théng dir liéu 15 Bit bao gdm 1 Bit d4u.

Thir nghiém 2: Cép phat 2 don vi tai nguyén clia tuyén phat

Thir nghiém tiép theo, 1a trang thai cép phat 2 don vi tai nguyén cla tuyén phat.
Trong truong hop nay, két qua do trén may VSA cho thay trudc va sau khi kich hoat khoi
didu khién can bing dong hé sb khuéch dai da 1am tang chét lugng SNR 1én khoang 2,1
dB (xem Hinh 7). Tuong tu nhu tinh huéng truge, muc cai thién chét luong SNR 1én
khoang 2 dB 1a dat t6i mitc SNR ciia tin hiéu dugc giri 1én thiét bj phat song tir khoi xur
ly bang gbc.

Hai thir nghiém néu trén cho thiy hiéu qua thyc tién ciia phuong phap diéu khién
can bang dong hé s6 khuéch dai dbi véi truong hop cong suat phét yéu cdu tir khéi xur 1y
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bang gbc 1a thip, thiét bi phat séng ludn co thé tan dung dugc t6i da chét lugng SNR cuia
tin hiéu gui 1én tir khoi xir Iy biang gbc. Ngoai ra, néu mudn nang cao chit lvgng SNR
hon nita, tirc nhidu hon mirc 2 dB thi cAn phéi nang cao chét lugng SNR tir khéi xur 1y
bang gbc, vi du thiét ké hé théng v6i yéu cau ting sb lugng bBit ctia dit liéu s6 truyén lén
tir khéi xir Iy bang gbe. Cu thé, vai s6 bBit biéu dién 1a 16 bit thay cho 15 bit nhu thir
nghiém nay, s& cho mac SNR cua tin hi¢u giri lén tir xur Iy bang gbc 1a 77dB, twong ung
v6i mac SNR cua tin hiéu ra sau cing, sau khi bat tinh nang nay 1én s& céi thién dugc c&
2,8 dB.

Hiéu qua dat dwge cua sang ché

Phuong phép theo sang ché 12 kha thi va dé& ap dung dé nang cao chét luong SNR
hé théng. Phuong phap gitp t6i wu hoa chét lugng tin hiéu phat ra dat mirc tuong duong
v6i SNR gui 1én tir khdi xir 1y bang gdc trong moi truong hgp cong suit khac nhau.
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YEU CAU BAO HO

1. Phuong phép diéu khién cén bang dong hé s& khuéch dai trén cac thiét bi phat séng vo
tuyén, phuong phéap nay bao g0m cac budc sau:

i) tinh to4n cong suat yéu ciu tirc thoi tir khéi xur Iy bang gbc theo cong thie sau:
1 & —
ﬁ Z (xi - X)

i=l

Pogrr = 10 10glo ~2Nbit

(D)

Khi: x = Zx.

1 N
NGT
trong do

- N la sé lugng miu dit lidu;

- x,x, lan lugt 1a mau dit liéu th i va thir £;

- Nbit 12 sb bit c6 nghia biéu dién mot mau dit lidu;
ii) tinh toan d§ chénh léch cong sut (APgp) gita cong suét tic thoi (Pssrr) so véi cong
suét 16n nhat (Psaue ) nhan duge tir khdi xtr ly bing gbc theo cong thuc sau:

APy = Pogyier = Poprr (2)

iii) didu chinh ting hé s6 khuéch dai trong bo khuéch dai sé mot khoang AGxps < APss
dé dam bao khong bi bdo hoa & du vao ciia khéi chuyén doi sb sang twong tu (Digital-
to-Analog Converter - DAC); va
v) diéu chinh giam hé s6 khuéch dai cua bo khuéch dai twong tw mot khoang AGrprr=-
AGgps
trong do, cac budc tinh toan do chénh léch cong sudt va diéu chinh tang/giam hé sé
khuéch dai trong bo khuéch dai s6/bd khuéch dai twong tu néu trén duge 1dp lai lién tuc
trong subt qué trinh hoat dong ctia thiét bi phat séng vo tuyén.
2. Bo didu khién can bing dong hé sé khuéch dai ap dung phuong phap theo diém 1, bd
diéu khién nay bao gém cic khéi xr Iy sau:
i) khéi tinh cong suit va diéu chinh cong suét dé tinh toén cong sudt yéu cau tirc thoi tur
khdi xir ly bang gbc theo cong thirc sau:

1 & —2
N z (xi - X)

i=1

Pyyrr =10log,, ~230Vbit

(1)

Khi: x = Zx.

lN
NE™
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va tinh toan do chénh léch cong suit (APsp) gitta cong sut tirc thoi (Ppsrr) so Vi cong
suét 16n nhét (Pssuax ) nhan dugc tir khdi xtr Iy bang gbc theo cong thire sau:

APBB = PBBMax - PBBTT (2); va

i) khéi didu khién dong hé sé khuéch dai AGkps va AGxprr dé didu chinh tang hé so
khuéch dai trong b khuéch dai s6 mot khoang AGxps < APps dé dam bao khong bi bao
hoa & du vao cua khdi chuyén dbi s6 sang twong ty (Digital-to-Analog Converter - DAC)
va didu chinh giam hé sé khuéch dai ciia bo khuéch dai tuong tw mot khoang AGkorr=-
AGkps.
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Hinh 1a Hinh 1b

Tinh toan kha nang thay d6i ciia cc b
khuéch dai
AGgp = min(Gxpsmas CrporrMax )

A

Tinh toén cong sudt di lidu tirc thoi
Pgprr

.

Tinh to4n chénh 1éch cong suit
APgg = Pggpax - Pea1T

APgp > AGgp

Cho 10mS AGyps = AGxp AGgps = APpg

v
AGgprr = -AGgps

v

Pidu chinh hé s8 khuéch dai sb

v

Diéu chinh hé sé khuéch dai
tuong tu

Két thiic?

Hinh 2
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