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Abstract :

Keywords :

In 5G base station RF units, system coverage and energy efficiency are directly influenced by filter
performance. To achieve scientific selection and rational layout design of low insertion loss filters for
RF units in 5G base stations, this paper explores the core role of such filters. A comparative analysis
of SAW and ceramic dielectric low insertion loss filters is conducted, clarifying their key metrics
including insertion loss and out-of-band suppression. Based on a selection quantification model and
engineering workflow, electromagnetic compatibility considerations are integrated into the design
process. BAW, and ceramic dielectric low—insertion—loss filter devices, clarifying their core metrics
such as insertion loss and out-of-band suppression. Based on a selection quantification model and
engineering workflow, this paper delves into electromagnetic compatibility—driven layout principles and
simulation optimization methods. Through laboratory and field—tested validation designs, it provides
reliable theoretical support and practical pathways for the efficient selection and layout of filter devices
in 5G base stations.

5G base station; RF unit; low insertion loss filter device; device selection; layout design

5=

5GHIHRATTRTCAMF R, HUR R S I B S R SR B e MR . A SO DA 5G 755

RIS TR ROERE b, M RREIE IR Pt S, XHEASRFE , AFAMIRISE R OAE PRI TR, JFEE Gk

REWBRE T

TRALHTE, IRADHTT AR IS (A R N M AT LA TT v, e SnE AT B T T4 . SEBEnsBAEse, AT 5G Hufigd
FURIHRAL T B S H IR

—. S5GEIAPEHRE TR IERER R HRZ O ER

W, (E BAER BRI, SR N A A2 A 2 AL

FERLBFE RGN, 5GHMHHAITCRI LA, %
M EERERBL LA BB P IR B A W R R R fE—
SUERBL S, BRI, UGS UK A KR

fEHEA:

INAFRCER IR A AN /A LA, X BB R SEUE S H e —
IR TP ARSI, JEULARCF R IR = 2N E) 0.5dB LA
b, X HERE RS SR RO, SR R IR S
FARDAT I B A IE AR RSN . X T R ST REACRI

R (1989-) , B, Wik, MARMA, ML, TRF, TEFRFE: EFHEAHETR;
FkE (1985-) , %, Wik, BAILAREA, 9+, SRTEM, TZHETE: LR AHIHE.

080 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



R 5G HEU R A A B R LR (Massive MIMO ) PAK i i
IR, FTDUE T AG B W BT 3 652 2, IR
IR B AL S A B 1 R BB BLARRE_ A AR BB TR, E
SEBRIMNE R R, PHRPYUL (4T4R ) Bl & A i s
PRI 3AB L E] 2dB R RE RIS AT S AR B ) B R T RE
AR 2 15%, FRULAr I, B IE T pA R BB JECR] R 14
FHEA W EENE LY, Bitzdh, 5GEa LRI Massive
MIMOFEASKIR I 23[R I A5 00 H 1, s s Cr 1A Jm i it
T 17 5 T2 A 40 R 2 [V i 7= A= ) R T PR AL, TR
MARIE D B0, BB AR5 5 I T AR R = AR Y 2 BB
i, HETT RS AP KR ER I I HR RSO o T SRR IR R AR
PALRI B IR O.5dB IR, TIIE 4130 [0 1) el 5 B T LA T %5 3d B,
BRI, X AR E2 K2 R G TR ARG 5 2 R L)
SN RIS IS, 5G B A AT AT IR R Y
ERZARE BN, HAMUBRHE (RS 5 50 B M M AL 4 1, 1)
I BB R ST AR 3 4R T, T L AR FEE A PG B
1. R S RO (R AL T S

—. SGEiHEHRR TRARIER SR AV ixE

(—) EFRIEHBHHBE 5GEAMNLL

155G Bul SRS oT R ELAE G B R R AT T R
WA ERBS R G IE M, W FFE R (SAW) JE3E &8
=, SRRy, R e (IDT) MRS, 78
Sub—6GHz#iBt (41 n78/n79) HIIFRIIATLE, HAFH AT
FE1-2dBYEHIP, AT HIhEE 7R 47 86 b RS A R A
— AR 10W, RGP, g LIS G IR i 2, 1k
FEU (BAW ) VEUE e ik Wi R iR s ol A7 3R, e sE
B, JUHE 3GHz — 6GHz S BRI BAFEge ¥, JEE I
T, BAW JEUE AR MR AT K2 1.5dB AT, T abig et
2 20Wifs. Ak, BAWIEWARHIHNE T2 AT S, W E
ZEMIEGURR ., ez, ZIMEEEREE T 228, X eI A Ak
AT, 249 SAW IES 2RI =%, KL, BAW SR #LEOE &
M PEREERAR T . AR AZ R SR I PR BB . PR R
TEEAF A R E R, AR T E AR, T TN
sk FEEERIREE, WA TR UES S AE IS 1L 2dB (i Hi 58
R, AR AL 30W DA b, MR RIS AR L i g
JRIEP AR /N, (AER B, WEERIERTIR, FLR T
R, FTRESMISL A& Bk, fF Lk =F W e ar s
i, SAWTE Sub—6GHz B PS8 T2 i, 1 BAW NIAE
FORBETTAAFE] T BB TN, PR ek s v By —
SEMRH, ABAE RS e — B R, 7 e SE BRI A ik T
AR, FIAESCReRE T, TR B . SRR
A AT A YRR

(Z) <EMeeistir Sk SRR

FESGHIG SRR IC T, HRGAEZ 28D e g Mgk
TEFRIELREGIN, B OB EUE 2R ASE (IL) |, Hlerem
BB (CANZR) Mt R, Y ILAM(T0.1dB R, (55 Mgas
JEEIFN A REA B W ERE T, BRItz A, A A (Rejection)
A et HOO B AR AR TR AR RE A B e Y

Wi, —fEEIRAE £ 1GHZ M b F A F 60dBe DA b, 7 MIET]
BERRICRLI REUE . Bk ah, sl i & S Th 3B Mol 5e 4%
i (Power Handling) HH HZM KR, 5GHEIL 1 I H T 24
AEAE20W Db, WSRERMEL RSz, (0T RESEERL S, i
DLMER IS I, HI S 20 i i B PR e sk 20% DA b FEA i
BB, N BRI TL S, AR A NRGT 4y
2, N ILATTL60% MIALE, AHisMT] 30%, AR 10%, SAEHE
SEPRIA SR LI AT . 249K, FESCBRI AT R —
SEIA, A TL S sl A g, LR B i bk
TGS, EAPX S5, 1 BT AN R AT B
UEARIEARY 1L, I, MELATE R A n KR e T T 70 4
FR&, T ILIMRRE I S22 IR B AR 50, — SRR e iR T
L A[RESENN 0.2dB,  PH ILSZBRGe R IR A A i B — R A U A o
RiHZ, WHEAEMER O REZMERN AR, MY
PR A A PR G 5, NS IR AR T A BT, X
FEA BB AR SR B R A H

(=) IR ERRESHITE

5G Hesh ST TR R RE , B3RS HR bR S2 b
WediRke =05 BB R MBI, Al AR TOE
Bt, U n78 9 BE 3.4-3.8GHz, fEdsfaikiert, ARIZEMIE
WestE, EHBBAE, SAW JEMAHE AR, (AR AIR;
BAW JEU; s fE s BER IR, Ten 3GHZz-6GHz A B, B 11
PEREFIRAR s FE A R DU W 2 MO 2 A P B, T
TARBRRIE, REUE G RIERE ., SRR, A%
LSBT (VNA ) MEHEARRE . P AMIH 024, 1
5G Sub—6GHz#i B, /5t BAW #2{4: (9 1 A A0EE Al 45 1.8dB,
MG 65dBe, ANARFENSEm BT IS, s Al
HA58dBe, BT TAE A, BHOEHER s, X FEABA R
R LE, BRENES R, ST RER, =L
SEMERRAE, W S W (HTRB) i, Mafs2evhi i s
32, EDRERFAESSCT, FRELIE1000 /NI, PR IR
HIFEER R S, R, MUOMASE, S irschridasiofE . %
Sl s fabr, Loan, FE AT BAW SR8 E, AR
M 3dB R 1.8dB, EFEAY K 12%, X EMER T fnfrEaee
Th, MESEITRCRIN . SEBRERER, BRSO TR R
BRSBTS, W ES R R
K, NSRRI MG ST IARIR . ez 5t SRR
WEHER, TAHEESERIER, §JREEEHE . BIGRAR, Wy
LREHETRATEN, CPArERERICAR, G 5G A TT
HIUEE AR

=. SGEIMHM BT MG RIBKBHENHERIE
/R4

(—) BEEEMIRENHEEREN

T 6G Bk, HAn Rt 22 Riaas s (EMC)
WY BRI, DR BRI B O A B . TSR DU Bl
BT AT RN ., DR AR R T R iy BE A PRI i 1 R
HIHRAE, (AT SRAEURALE (IRERL ) BRSO Rs, (#n]
REFR S ARG AR T4, MO T B0 I < 57 W s i TR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 081



{SET72 | INFORMATION ENGINEERING

WA A R HE TR, (DU U (1 B S A e
FEAEZTTTH, RAIERGAATI KRG, Hln AR aREI R 2
MELEIE 10em, (ERTRBEEIABURAN, B, B 2R GELLN
HILO0 A Ay, XFEQTZEE MG S SO FEEFT Fa IR 2
AR R AR, i pRuB i st RO B LB A S e 2,
ANBERIE T rRE S T PR, R 2 RS T P TIT  B0 7 EFRA
Tho HCAn i T SRR IR 5 S AT R AN R I T
T, RGN bR, R S AT 2 TT A )
SRR, 448, FESLERAT R A 2 PR s R R AR T HH Bl 1
ARSI, I EEER T2 2 PCBEH, KSR T
WU, MU ENE TIRE, AR P TR ey i
HZ, EMCHRBI A & s BRSSP Rz sl T G R R, T
1o ) B 7 T BT R U SR A S B, T T SR
s, MRMETA0E APE T, E & OrE . ELIU R 5R#
FERAIRIAN Y, S A T S R SRR~

(Z) FEEHNTBRMILTTE

FERS 5G Hesl G B TTHEATAT RACAL I, 75 e re 3
T BRI eI ELIR BT %, SRS FM =R, st
FrERTRA T TRIRELE I LU bR R R 50
Wiy, ANT(EHE A A R R A e R S 3, e L AR
BRSSP, BT s I LRT | AR
s A 2HL, SRR IRIEIESE RO G5HY (ANREMEF . T
e ) KM R AT R 50 R AR EEOR, BRI X IER
I SEURIE CARIRMETL ) A3 (AR & 3R BEHE T HLAL, R0y
FLEE RR N IEASBLIM & FEIL ] —40dB LL LI, (#F 28
PeRs O BT R, WA IS B MET . TSt
I, T ICRERS R BT S AR HE T OUL, B I8
WENRLNELM 15em 4% 55 8em, BRI HRHA1E50.3dB,
FFEEER 0 A M, INTTIRAD TS Ao ] i S 2t 7
MR, WRTE T R TIRIE, AR AR 2 L
U BT SRS UL, (T IUE R SRR S ko 2, 2R
EWNNHHIEY . O RS, SEEES SN,
FEAS DB P a1 5 R R P (A Smm 3 10mm ) #EATH%E,
[ PRy SR MR AR PRS0, IRER TR N T BRrittz
b, BRI EIE REXS R IR PR T R M RE R T BN, HnAE

243t

85°CHIMIRE LA T, M HT AR T A IS U SR 1R T 5E
FEIN0.2dB, XIS ETFEAAT R AR PO HOA A [ TR, AT
et i R M S A e R T e B I LA LA, REAS(E
TR B R IR S, PR DA T S0 7T
3, XFERERER IR IR S S B I IR, T LI RS R He
PP RS AR, RETTT PRI T S AR S R SRR
REMIALEITRT .

(=) BRIRIHISIES AT

FEXS 5G HEUE FA A TCHEFTAT RS S LU PR RE PTG, B
A G LI MBI SN, A S RS RATE T
FEORIE. FESCIREPNBL, 5 B R M4 AT (VNA) Skt
IR AR ASURE AP NI DA R PRI T AL, DA i3
THEE (AR < 2dB. AN = 60dBe ) FIFFETEREFTILE,
EANE B I R AR SO R RS T G AR A HE T M,
PRSI RSOL, DUSIE GRS AEBA I, WA A
5L B R SR A RO R L DA AR S MU T TR, A%
JERAT R LTI IR R 22 St A7 O, A Ak 5 i sf A2 2
TH10%BRIDAFEIRE 0.1% PUT . JTRPEREPHEIT, REZRE (7
SERGSENE, T (BB SRR IRT —40dB ) |
fE 5B R R RE MR T4, X A S A ey i (CAnAi
R ET RS ) A EEE AR RIEE A
ANTBE AT SN B TR B AR, (BT BN IR A A T
IR, BB A L bF A G, B2 TR TR bRl Re i R
Ko i ZHLNRIE ST, FOIEMA R BEAT G EIgE R,
AR SR TR 7K

=

. HiF

JEULFRATOEN 5G ISR EATCH I, e 510 R
GHVEREIRAR . PR S TR TR S F . AR
TR SRBS L fibRE L AR AT FUAE, SRR 5
] S RE VA TR, B W TS AR (B
VCRE, FUEATIRR ) RTSEBRaB B HIAEE, Ml 5G HEub s, B
O AT HEPE T RO T RSB R TT 5

E oo

(1] 5BEE . SGAF S AR A FS T I RBT TR TR (1) AR L2024, 48(09): 154-156.

(VARG LT 5L 5G /NPT HAITFEAE I (). -THORR 2024 ,50(07):89-92.

(BT, A5RE0H , JOHPR | &5 . 5G ERhP SRR A AT (0. FPCHR A2 (FIARRIAR ), 2024, 36(03) : 478-483.
(AR . 5G Eind e 17 AN S B (5 S BRI (D). AR ,2024,48(06): 140-142.

082 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



