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Bai bao dé xuat mét phwong an cai tién ciu tric hdc nham cai thién dac tinh chiu dwng cong
suét clia bo loc hbc cong hwdng. Cau trac hbc cong huwdng méi gdm mot khdi nén cut kim
loai d&t phia trén hop cdng hwéng hinh tru tron, dinh 6¢ trong héc cong hwédng dwoc bo tron
v&i ban kinh 1 mm. T d6, dién tich tiép xuc gitra dinh éc va tru cong hwdng giam di dan téi
viéc tbi thiéu héa cuong do dién trwong Idn nhat trong mdi hdc. Kha ndng chiu dwng cong
suét ctia bd loc héc cong hwdng dwoc cai thien. Anh hudng cla viéc thay dbdi goc nghiéng
ctia khdi nén cut dén cwérng do dién trueng 1én nhét trong méi héc dworc tinh toan danh gia.
Cac két qua cho thay cuwdng do dién trudng dat téi thidu khi géc nghiéng xap xi bang 300,
cwong do dién trudng gidm 32,6% so véi cAu tric ci. CAu tric hdp cong hwdng méi dwoc
ap dung cho tram phat séng 5G, dai tan 3600-3800 MHz. B6 loc thu dwoc cé cdng suét chiu
dwng dat 1028,85W, cai thién 346,4 W so v&i cau truc cd.

B6 loc héc cong hwdng, bd cdng hwédng, dd chiu dwng cong suét, tram thu phat 5G.

In this paper, a novel structure of resonator is proposed to improve the power handling of
cavity filter. In which, the conical cone with open bottom at the top is added to the top of
resonator and the self-coupling screw is blended with a radius of 1 mm. Because the contact
area of screw and resonator is reduced, the electrical field strength maximum value in the
single cavity resonator can be reduced. From that, power handling capacity can be
improved significantly. Electrical field in cavity filter is simulated and evaluated when
changing the cone angle. This field strength is minimum at the cone angle of approximately
300, and reduced to 32,6% comparing with the old structure. The proposed structure is
applied to design one 5G transceiver base station in the frequency range 3600 to 3800 MHz.
The power handling of cavity filter can reach 1028,85W, improve 346,4W comparing with the
old resonator.

Cavity filter, resonator, power handling, 5G transceiver base station.

1. GIOI THIEU chiu dung coéng suit cua bo loc hbc cong
Trong tram thu phat séng di dong, tin higu véi  huéng siéu cao tan trong may phat (TX -
cong suit Ion di ra tir bo khuéch dai s& duwoc  Transmitter) tré thanh yéu t6 quan trong trong
truyén dan qua bo loc trudc khi ra anten. Do viéc thiét ké bo loc. Kha ning chiu dung cong
do, dé he thdng van hanh én dinh, kha ning  suat dugc hiéu 1a mac cong suat co thé cung
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cap cho thiét bj ma khong gay ra hién tuogng
danh hong. Trén thuc té, kha ning chiu dung
cong suat cua mot bd loc thdng dai siéu cao
tan chiu anh huong bai hién twong danh thung
dién méi, phong dién, nhiéu lién diéu ché thu
dong (PIM - Passive Intermodulation), méo
dic tuyén do mat tuyén tinh co khi - dién lién
quan dén nhiét. Thong sé nay thuong dugc
x4c dinh bing danh gid niang luong luu trit
trong mdi héc cong hudng, qua d6 tim ra gia
tri cuong do dién truong Ion nhit tai hoc do
[1]. Pay chinh 1 phuong phap chung dé phan
tich, thiét ké cac hdc cong huong. Cac ky
thuat mé hinh hoa dién tur trwong (EM -
Electromagnetic) va phéan tich bo loc théng
thap mau dugc két hop véi nhau dé ude luong
cong suat chiu dung. Ngoai ra, phuong phép
don cuc dién tu cling duogc st dung trong viéc
phén tich bo loc theo md hinh héa EM [2].
Gan day, kha niang chju dung cbng suat cao
tan RF cua bo loc hc cong huong siéu cao
tan duoc chl trong xem xét, dic biét 1a voi
cac bo loc da mode [3] va cac bo loc diéu
huong [4-5]. Trong bo loc, hop cong hudng
(resonator) cO dang tru tron don [6-9] hoac
phan bac [10], vat liéu kim loai [6-8,10] hoac
dién mai [9]. Tuy nhién, hop cong huong dién
moi c6 do suy hao do xen trong dai thong thap
hon so véi trudng hop hop cong hudng bing
kim loai [11]. Do d6, hop cong huong hoan
toan bang vat liéu kim loai dan dién tét duoc
lya chon dé st dung trong bo loc thong dai
siéu cao tan cua tram thu phat di dong. Hoc
cong huong (cavity) thuong dugc ma kim loai
dan dién tét & 16p ngoai cung nhu dong hoac
bac. Thiét dién cia héc cong huong da dang
gom tron, da giac déu hodc da giac thuong tly
thuoc vao gigi han vé co khi trong thiét ké
[10-11]. Trong c&c nghién ctru trén, do chiu
dung cong suat cua bo loc bi gidi han boi két
ciu co khi, ciu tric vat 1y chua duoc téi wu
hoa dé ting kha ning chiu dung cong suat cua

mdi bo loc. Bén canh d6, mot quy trinh thiét
ké bo loc sao cho dam bao kha ning chiu
dung cong suét theo yéu cau chua dugc xay
dung day du. Vé6i nhitng phan tich & trén, tir
viéc phan tich dic tinh chiu dung cdng suét
cua b loc, bai bao nay s& dé xuit phuong an
cai tién cau tric hop cong huong nham cai
thién dic tinh chiju dung cong suat caa bo loc
va xay dung quy trinh thiét ké bo loc hbc cong
huong sao cho dam bao duoc yéu cau vé cong
suit. Bo loc héc cong huong tuyén phat (TX)
cua tram phét song 5G &p dung ciu tric mai
dugc thiét k&, mé phong nham kiém nghiém
lai dé xuit.

2. PHAN TiCH VE BAC TiNH CHIU PUNG
CONG SUAT CUABO LOC

Véi bo loc, cong suat chiu dung duoc bao
gom: cong suat t6i da 1a cong suét co thé cung
cap cho san pham trong thoi gian ngan; cong
suit danh dinh 1a cong suat ti da cho phép
trong diéu kién thiét bi hoat dong lién tuc. Dé
phan tich dac tinh chiu dyng cong suét caa bo
loc héc cong huong ddng truc siéu cao tan, co
so ly thuyét va phuong phap tinh toan kha
ning chiu dung cong suat cua duong truyén
ddng truc va cua bo loc hdc cong hudng dong
truc siéu cao tan s& duoc trinh bay trong phan
nay.

2.1. Dac diém vé kha nang chiju dwng cong
suat cta dwéong truyén déng truc

Khi thiét ké bo loc hoat dong & cong suat cao,
ngudi thiét ké thuong phai tinh dén cac tac
dong nhu hién tuong danh thung da tic nhan
(Ia danh thung cong hudng di¢n tir), danh
thiing do ion hoa, nhidu xuyén diéu ché thy
dong, danh thung cdng suét cao lién quan dén
nhiét va su léch huong.

Hién tuong danh thung da tac nhéan 1a co ché
danh thung trong moi truong chan khoéng cao
tan (RF - Radio Frequency) ma ¢ d6 su cong
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huéng 1am ting trao ddi dién tir ty do giita hai
bé mit. Cudng do trudng sinh ra khi cac dién
tr ban pha céc vach hdc cong huong tao ra
cac dién tir tha cép.

Hién tuong danh thuang ion hda la hién tugng
danh thung khi RF (nhu khong khi), & d6 mat
d6 dién tir ban dau thap, sau d6 tang 1én gidng
hién twong tuyét 15, bién khi c6 lap thanh
plasma dan. Panh thung ion hoa xay ra do ap
suét cao.

Dién truong cua mot duong diy dong truc
bién thién theo mot ham cua vi tri doc theo
duong huéng tam tir day din bén ngoai dén
day dan bén trong (ky hiéu 1a “p” trong hé toa
do xuyén tam).

V,

E(p)=——2 — 1
(P) Sn(b/a) 1)
Trong d6, b (m) l1a ban kinh ngoai cua cap
dong truc, a (m) 1a ban kinh cua 16i. Vo (V) 1a
bién do dién ap. Cuong d6 dién truong I6n
nhét xuét hién ngay trén bé mit cua I6i (V/m):

E(d) _ Vpeak.max (2)
“aln(b/a)

V6i Vieacmax (V) 1a dién ap dinh 16n nhat
trong héc cong huong. Cong suat dinh 16n
nhét:

_ EZa’In(b/ a)e,
peakmax 120

(3)

Trong d6, Ppeakmax (W) 12 1a cong suat dinh lon
nhat ma duong truyén dong truc chiu dung
duoc; Eq (V/m) la cuong do dién truong 16n
nhat xuét hién trén bé mat cua 15i cap dong
truc duoc tinh tir phuong trinh (2); e 12 hang
s6 dién moi cua cap dong truc.

2.2 Phan tich, tinh toan théng sé vé kha
nang chiu dwng céng suat cua bod loc

Gia sir dau vao cua bo loc duoc ndi véi tro
khang ngudn R, dau ra bo loc ndi voi tro

khéng tai Ry, c6ng suat dau ra caa bo loc s&
duoc xac dinh thong qua cuong do dong di¢n
ra iy caa hc cong huong thir N:

P:%.RL.iZN.FBW 4)

Trong do:

FBW= 2221

@,
V6i p o1 13 tn s6 goc 16n nhat va nho nhat
cua dai thong, wo la tan sb gbc trung tam.
Nang luong dién truong Wsioreg dugce luu triv
trong hdc cong huong thi i ti & thuan voi
binh phuong cuong do dién truong [1]:

WStored oC Eg (5)

Ning luong luu trit trong mdi tru cong huong
tai mot tan sb bat ky duoc tinh boi cong thuc:

2
WStored = % Ci\/i2 (l-l- (f_;:i) ] (6)

Trong d06, fres, Cjva Vi tuong tng la tan sb
cong huong riéng, dién dung va dién ap nit i.
Tuy theo bac va cau hinh cua bo loc, bo cac
tham s& nay c6 gia tri khac nhau, ning luong
luu trir 16n nhat cua héc 6 thé xay ra tai bat
ky héc nao trong bo loc. Cong suat chiu dung
dugc cua bo loc ¢ thé dugc tim thiy bang
cach so sdnh ngudng dién truong danh thung
ctia khong khi va dién truong I6n nhat trong
hdc c6 nang luong 16n nhat. Cong suat danh
thang phu thudoc vao cuong d6 dién truong
I6n nhat duoc tinh theo cong thic sau [5]:

2
W E reakdown
I:)breakdown = WEM [ — J (7)

res E EM

Trong d0, Epreakdown [V/m] 1a cudong do dién
treong danh thung vat liéu, vi du vai vat liéu
khong khi Epreakdown = 3.108 V/m; Wem [W] 12
ning luong dién tir truong chira trong mot hoc
cong huong; Wies [nJ/W] 1a nang luong di¢n
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truong 16n nhat trong héc cong huong; Eem
[V/m] 14 cudng d6 dién truong chaa trong hc
cong hudng; Ppreakdown 12 €ONg suat dinh cua
bo loc. Tur phuong trinh (4), néu biét cuong
d6 dién truong dinh thi s€ tim dugc nang
lwong luu trir trong hdc cong huong. Cudi
cung 1a cé thé tim duoc cong suat dinh cua
bo loc.

Lay vi du mot phan tir héc cong huong don c6
thiét dién hinh luc giac, phan bé cuong do
dién trudong tai mit cit ngang cua hdc cong
huong don tai tan sé trung tdm cua bo loc
duoc thé hién trong hinh 1. T két qua md
phong trén, vi tri cuong do dién truong 1on
nhat hay niang lugng dién truong nam & bién
cia tru cong huong va bc tinh chinh. Pay
chinh 13 co s¢ dé tac gia d& xuit phuong an
thiét ké mgi nham lam giam cuong do dién
truong Egm, tr d6 nang cao kha nang chiu
dung cdng suit Pyreakdown Cua bod loc.

V/m
7.63e+8
6e+8
4.5e+8
3e+8
1.5e+8

(b)

Hinh 1. M6 hinh 3D ctia héc céng hwéng don (a),
phan bé cwéng dé dién trwong trong héc cong
hwéng (b)

3. PE XUAT CAU TRUC CAI TIEN PAC
TiNH PH CUABO LOC

3.1. CAu trauc dé xuét

Tu hinh 1, ta c6 thé thidy cuong do dién

truong 16n nhat ¢ tai vi tri xuat hién thanh
phan tu dién phan bé. Do d6, mubn giam Egy
can giam khoang céch hoic dién tich cua hai
ban tu dién. Cau trdc hdc cong huéng cai tién
ma bai bao dé xuat dugc mé ta trong hinh 2.
Trong d6, hdc cong hudng don bao gdbm tru
cong huong hinh tru va éc diéu chinh, phia
trén dinh cua tru céng huong cd dang hinh
chép cut, chiéu cao 1 he, goc nghiéng 0 so voi
truc, duong kinh trong cua dinh choép la 2b.
Tu d6, dinh cua tru cong huong dugc mo
rong. Dién tich cua hai ban tu dién phan b
duoc giam di. Vi vay, cuong do dién truong
I6n nhét trong héc cong hudng co gia tri nho
hon.

Céc thanh phan dién tir truong trong hoc cong
huong duoc udc luwong bang phan mém
CST tai h, = 2 mm [12]. Céc két qua mod
phong duogc trinh bay trong hinh 3 va hinh
4. Phan bd vector cuong do6 dién trudng
tai goc nghiéng 6 = 30° va tan sé cong huong
fo = 1842.5 MHz dugc biéu dién trong hinh 3.
Véi viéc thay doi gia tri goc nghiéng 0, sy anh
huong cia goc nghiéng dén cuong do dién
truong 16n nhat trong héc cong huong don
dugc trinh bay trong hinh 4.

(b)

Hinh 2. Hinh chiéu canh va hinh chiéu bang
cta khéi nén (a) va mét cat cta héc cong hwéng (b)
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(@) (b)

Hinh 3. M6 hinh 3D ctia héc céng hwéng don (a),
phan b6 trwérng vector cwerng do dién trwong
trong héc (b)

5.5e+8 -

5.0e+8

4.5e+8 -

4.0e+8 +

Cuong d¢ dién trudng lon nhét (V/m)

3.5e+8

0.3 0.4 0.5 0.6 0.7 0.8
Goc nghiéng Theta (rad)

Hinh 4: Sw anh hwéng cua géc nghiéng 8 dén dién
trwong |&@n nhéat [V/m] trong héc céng hwéng don
Cac két qua tinh toan cho thay, cuong do dién
truong E thay doi khi 0 thay doi, dat gia tri
nhé nhét tai 0;~0,42 rad, dinh xdp xi nho
nhat tha hai tai 6, ~ 0,52 rad. Trong hai gia tri
trén, gia tri 6, ¢ géc mo 16n hon s€ dugc lua
chon do dé gia cong co khi. Mirc cudng do
dién truong nay giam vé ~3,54.10° [V/m] (hay
giam xap xi 32,6% so véi truong hop tru tron
don). Boi vay, Ppreakdown Clng giam twong (ng.
Go6c nghiéng nay s& duoc lya chon dé md
phong bo loc TX trong hé théng thu phat

gNodeB trong phan 3.3.

3.2. Quy trinh thiét ké bd loc dat cong suat
chiu dwng mong muén

Tién trinh thiét ké bo loc cong suét cao dugc

bit dau tir yéu cau vé cong suat dinh. N6 bao
gom mot sb bude nhu sau:

Budc 1: Phan tich cac yéu cau vé cong suét
dinh va cdng suat trung binh dé chon cong
nghé bo loc hc cong hudng, nhu bo loc hdc
cong huong, bo loc vat liéu dién moi...

Budc 2: Tim cudng do dién truong 16n nhat.
Trong d6, Wem = 1 W bang phan mém CST.
Wies [N/W] 12 nang lwong 16n nhét trong hc
cong hudng, co thé tim duoc tir so dd nguyén
ly da mo phong hoic tir tong hop bo loc.
Eem[V/m] 1a két qua cua md phong md
hinh héc cong hudng don trong Eigenmode.
Poreakdown 1a €ONg suat dinh mong muén.

Budc 3: Xac dinh topo cua b loc sao cho dat
dugc cac yéu cau k¥ thuat. Sau do, thiét ké so
dd nguyén ly va téi vu bang phan mém ADS
hoac Genegys.

Budc 4: Sau khi dat dugc tat ca cac yéu cau
dic tuyén, 1 nguon vai cong suat Py = 1 W
dugc thém vao tré thanh cng vao cua b loc.
Cong suat dugc phan tich dé tim ra vj tri cua
hdc ma hdc d6 mang nang lugng luu trit 16N
nhat.

Budc 5: Thuc hién thiét ké héc cong huong
don 3D sir dung phan mém CST, md phong
bién d6 cua cuong do dién truong.

Budc 6: So sanh cuong do dién truong cua
hdc cong huong don voi cudng do dién
truong 1on nhat trong budc 2. Néu |E|>‘ﬂ‘
thi hc cong huong da dat yéu cau.

Pau ra cua tién trinh nay 12 mé hinh 3D cua
héc cong huong don dat yéu cau, trong do,
cdng suat danh thang phai nhoé hon cong suat
chiu dung theo yéu cau. Luu dd qua trinh thiét
ké dugc tom tat trong hinh 5.
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’ Phan tich yéu ciu vé& cong suét ‘

y

’ Tim cudng do dién truong 16n nhat ‘

Tim topo cua bd loc, md phong thiét ké
so d6 nguyén 1y cua bd loc

v
Tim vi tri héc cong hudng chiu cong
suat 16n nhat

v

Thiét ké hdc don

Khoéng dat

cuong do dién truong dinh, so sanh voi cuong do

Pat
Hoan thanh thiét ké héc don

Hinh 5. Tién trinh thiét ké héc don

3.3. Ap dung cau trac dé xuat vao thiét ké
bé loc héc trong may phat TX tram 5G
(gNodeB)

Trong phan nay, bai bao s& thiét ké bo loc sir
dung trong may phat gNodeB trong mang 5G
c6 c4c yéu cau ky thuat nhu dic ta ki thuat
thiét bi caa nha cung cap Samsung Electronic
trong bang 1 [13]. Trong thiét ké nay, ¢ tinh
chinh da bo tron ban kinh 1 mm dugc stir dung
nham giam thém viéc bi tich dién tich tai giao
dién gira 6c tinh chinh va try cong huong.
Topo cua bo loc kiéu Chebyshev duoc xay
dung nhu hinh 6. Bo loc c6 bac 6 vai duong
ghép chéo kiéu tam giac tai 1-3 (kiéu C) va
4-6 (kiéu L) dé tao thanh 2 diém khong truyén
dan tai bén trai va bén phai dai thong, ting do
dbc cua bd loc.

Biang 1. Céc yéu ciu k¥ thuat b loc

Tham s6 Yéu ciu Don
vi

Dai théng 3600 ~ 3800 | MHz

Do rong bang tan 200 MHz
Tén hao trong dai thong 0.8 dB
Do gon trong dai thong 1 dB
Té6n hao ngugc 10 dB

. L. 15
Ton hao trong dai chan dB
@BW+20 MHz

Cong suét chiu dung duoc 1000 W

(b)

Hinh 7. So’ dd nguyén |y md phéng bd loc (a)
va so’ dé tinh toan cong suat madi héc (b)
So d6 nguyén ly cua bd loc duoc biéu dién
trong hinh 7. Phin mém ADS duoc su dung
dé thiét ké va md phong mach nguyén ly [14].
Gia tri L, C cua so do nguyén Iy duoc téi uu
ty dong véi thuat toan chién luoc tién hoa
thich &ng ma tran hiép phuong sai (CMA -
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Covariance Matrix Adaptation Evolution
Strategy) sao cho dap tng dugc cac chi tiéu
trinh bay trong bang 1 [15]. Két qua tinh toén
duoc trinh bay trong Bang 2. Tir so dd mach
LC nay, d6 rong duong truyén ghép chinh,
ghép chéo va tan sé cong huéng riéng cia moi
héc cong hudng duoc tinh toan dé 1am dau vao
cho cac budc thiét ké so d6 3D cua bo loc.

Bang 2. Bang gia tri cac phan tlr LC cta so d6 mach
nguyén ly

Phan tir LC
cua lién két chéo

Phan ti LC cua
duong lién két
chinh (nH)

TLS 1 |1.928
TL1 2 | 6.663
TL2 3 | 10.233
TL3 4 | 6.789
TL4_5 | 10.066
TL5.6 | 5.96
TL6_L | 1.54

Phan tir LC
cua hoc cong
huong (nH)

TL1 | 0.245
TL2 | 0.257
TL3 | 0.236
TL4 | 0.256
TL5 | 0.235
TL6 | 0.264

TC1.3
TL4 6

0.259pF
6.8nH

Két qua md phong cac tham sb tan xa va muc
nang luong luu trit trong mdi hc cong huang
& ché do xoay chiéu AC duoc biéu dién trong
hinh 8. Tur két qua nay, ta thay: bo loc nguyén
ly LC da dap ng cac chi tiéu vé dic tinh phan
Xa va do ton hao trong dai thong; héc cong
huong tha hai cia bo loc c¢6 nang lugng
truong dién tir 16n nhat. Do d6, hoc nay dong
vai tro quyét dinh dén do chiu dung cong suit
cua bd loc nay. Vi vay, viéc xem xét, thiét ké
bo loc dap ¢ng chi tiéu vé cong suat s& duoc
thuc hién dwa trén viéc thiét ké hdc cong
huong thir 2 caa bé loc.

Tai tin s6 fo = 3,7 GHz, Egmy = 7,76.10° V/m
vai héc cong huong véi mo hinh cii; Egmp =
6,31.10% V/m v&i héc cong husng méi. Cong
suit chiu dung dugc cua bd loc duge xac dinh
nhu sau:

5 _ 1 3*10°
breakdown1 21,97*10—9 7,76*108

2
Jz682,45 (8)

*106 2
Pbreakdownz = 1 9 3 10 3 z1028,85 (9)
21,97*107 | 6,31*10
m I =3.800GH
freq=3.600GHz drg?é({,z));o_zzgo

dB(S(1,2))=-0.284
m1 m2
A 4 A 4

| |
|
20
8=

-
= 40

nun

TT -

-80 T T T T T T T T T T T T T T
3.0 3.2 34 3.6 3.8 4.0 4.2 4.4 4.6

freq, GHz

(@)

0.08—

P
p
P
p

P_Probe1.|

0.06—

P_Probe5

P_Probe3.|

P_Probe2

0.04—

0.02—

freq, GHz

(b)

Hinh 8. Biéu d6 tham sé tan xa cta so do
nguyén ly (a), nang lwong dién tie lwu trir trong héc
cdéng hwéng (b)

V/m
6.31e+8
4.5e+8
3e+8
1.5e+8
0

Hinh 9. Cwong d6 dién trwdng dinh [V/im] trong héc
cong hwéng th 2 tai tn s6 fo

Theo két qua trén, kha ning chiu dung cong
suat dugc cai thién 346,4 W so véi cau tric
hop cong hudng tru tron cii (tir 682,45 W 1én
1028,85 W), c6 thé duogc sir dung dé thiét ké
va tdi uu bd loc TX gNodeB. M6 hinh 3D cua
bo loc dugc thiét ké nhu hinh 10 vai cac kich
thude duoc liét ké trong bang 3. Két qua md
phong dic tuyén bo loc trong hinh 10 va duoc
liét ké chi tiét trong bang 4.
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Bang 3. Kich thwéc co ban ctia bd loc héc cong

Bang 4. So sanh dac diém dic tuyén sau md phéng

hwéng gNodeB
- Tham s6 Yéucau | Kétqua |Ponvi
Tham so Kich thuwéc (mm)
. oA 3600 ~ 3600 ~
Béan kinh hoc c@ng huéng 19.05 Dai thOIlg 3800 3800 MHz
Chiéu cao hc hdc cong huong 15 P rong bing tin 200 200 MHz
Ban kinh trong try cdng huong 7 2 .
— ~ "1;1(in hao trong dai 08 04 4B
Bén kinh ngoai try cong huong 6 thong
3 : . bo t dai
Chidu cao dé tru cong huong 2 thg fgn rong dat 1 0.14 dB
Chiéu cao khoi noén try 3 He s6 phan xa 10 115 B
Goc nghiéng khdi non tru /6 -
sene - Ton hao trong dai | 15dB@B | 16dB@BW 4B
Chiéu cao tiép dién 11,7 chan W+20MHz| +20MHz
self-coupling (bo géc 1mm) dung dugc
Puong kinh ¢ tinh chinh 5 \ S Parameers Magntute 6]
mainline-coupling 0 \ I -
; . . N A 1A : vy o7
Kich thudc qua chudng lién két 3x1 g 9 \Hf \yf
chéo (ban kinh x chiéu day) P Ao Y
:12 [ 3.5971, -10.085 )} Yot [
:;E % ( 3.8059, -10. -:-79,I v “V” \f
32 33 34 35 36 ﬁequ;;!mz 38 39 4 41 42
. S-Parameters [Magnkude in dB]
o]t I v L N —
i 5P e
200 S-Parameters [P?msr: in Degrees]
e - |
0 fuezd ﬁ i
E T — :
-50 ‘

Hinh 10. Bd loc héc cdng hwéng TX gNodeB
hoan chinh

Két qua md phong b loc héc cong huong tng
dung trong tram thu phat séng 5G cho thiy
cac chi tiéu dat hozc tét hon so véi yéu cau ky
thuat dit ra, pha cuaa tin hiéu hoan toan tuyén
tinh trong dai théng. Néu chua ap dung cau
trac dé xuat méi, cong suit chiu dung cua bo
loc chi dat 682,45 W. Bo loc sau khi &p dung
cau trc méi, c6 kha niang chiu dung cong
suét 1én dén 1028,85 W.

32 33 34 35 36 37 38 39 1 41 42
Frequency / GHz

Hinh 10. P4 thj hé sé tan xa sau khi téi wu, tinh chinh
Pé lam rd tinh wu viét cua thiét ké méi so véi
cac thiét ké khac da dugc cdng bd, cac dic
tinh ky thuat caa bo hdc méi dugc so sénh voi
cac sb lidu do céc tac gia khac cong bd (bang
5). Két qua so sanh cho thiy, b loc ¢ cau
trdc moi ¢6 d6 chiu dung cdng suat tét hon
han so véi bo loc tham khao. Di vaéi chi tidu
hé s6 phan xa, theo tiéu chuan chung cua thé
gigi S11 < —10 dB, thiét ké trong bai bao déu
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dap tmg dugc nhung kém hon so vai bd loc
bo loc thwong mai héa. Tuy nhién, dic diém
nay thuong s& dat tot hon khi tinh chinh trong
thuc té sau Iap rap. Viéc so sénh céc chi tiéu
ky thuat cua cdu trac d& xuat méi véi nhiing
két qua nghién ctu tuong ty 13 kho khin vi
cac cong trinh lién quan dén cai tién ciu trac
cia bo loc héc cong huong dang dong truc,
cua Duplexer, caa Diplexer... véi cing dai tan
la khéng c6 hodc rat it duoc cong bé.

Bang 5. So sanh dic diém dac diém k¥ thuat
vé&i mot sé bé loc héc céong hwéng da co

Tai liéu Dai tan | S;;(dB) | Bic | Cong
tham (MHz) suat 16n
khéo nhét

[7]1 1905- 1925 | -18 5 200 W
[8] 1710-1880 | —-17.7 | 10 | 300W
Dé xuat méi| 3600-3800 | —10.6 | 6 |1028.85W

4. KET LUAN
Bai bao d trinh bay noi dung dé xuat cai tién
cau trGc héc cong huong nham cai tién do

chiu dung cong suét cua bo loc. Cau tric maéi
gom mot khdi kim loai hinh nén cut dugc dat
phia trén dinh hop cong hudong da co va 6¢
diéu chinh dugc bo tron véi ban kinh 1 mm
nham lam giam dién tich tiép xuc gitra tru
cong huong va 6c¢ tinh chinh. Tién trinh thiét
ké hdc cong huong don dé dam bao chi tiéu
vé cong suat chiu dung ciing dugc xay dung.
Bo loc da d& xuit ¢ trén cd thé hoat dong
trong dai céng suat cao. Tuy nhién, viéc ché
tao bo loc héc cong huong méi s& gap khd
khin hon so véi bo loc ¢6 ciu trac cii. Nhung
tru cong huong thuong duoc ché tao bang
cach dic theo khuén nén ciu tric nay hoan
toan kha thi. Bé kiém nghiém hiéu qua cua dé
xuat, mot bo loc héc cong huong ung dung
trong h¢ thong may phét 5G dugc thiét ké, mo
phong va danh gia. Két qua cho thay bo loc
hoan toan dap ung yéu cau vé ky thuat, do
chiu dung cong suat ting 346,4 W. Bo loc voi
cau triic nay hoan toan c6 thé tng dung trong
cac hé théng thong tin vai dai tan khac nhau.
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