HATER 20
20254F4 1

B 5
PIEZOELECTRICS & ACOUSTOOPTICS

Vol.47 No. 2
Apr. 2025

Aot

XEHS :1004-2474(2025)02-0268-05

DOI:10. 11977/j. issn. 1004-2474. 2025. 02. 012

P 35 B3 75 45 75 900 1 % 57 28 14 14 B 4k BO TR 3%

2 fo kB, EZE N EXE K &
Cr [ oy TR R AR P2 LS — 1S BRI , 3 5K 400060)

T FE . HAGE(SCO4-06) IR I #5 2 1e T 208 4, 51 I8 B < J3 R0 2 e 2o L 45 5% i 1 LT, 5 380™ i — 2K
PEZE R H) T e 2 ARt AR 7 . 2 T I 5 (SMIDO705B ) 8 i 2% B A BN, 25 10 T 25 f7 B (EL 77 A8 BELAT 41 A
FE TR, ) == 2 0 2 o) e 5T 2 A B A0 T S T e (SAW) MBI 2% R AT 07 2L, 30 3t 477 045 J R0 S Wy 3 L, B e
U8 A b 2 BELHY B ) S o 4 6 SMIDO705B 358 25 U U2 #5 1 im ot e 5504 1%, SE L T P U B AR e A A 4
B v BEL AR A o 4% R 22 B, R0 2L A2k BEL A 900 46 K T 40 dBe, 4 IR BN T 1 dB i B — 30 /N T 1 dB, Al b 2k 7

SR AT L s SAW B 2 5 BELAT JI ] 5 Bl B AR A

RES S TN384 X EkFRIEAD : A

Research on Performance Optimization of P-Band Narrowband High

Suppression Frequency-Selecting Module

GONG Xu, YANG Taojun, LI Yafei, PU Zhiyong, ZHANG Wei
(The 26th Institute of China Electronics Technology Group Corporation, Chongqing 400060, China)

Abstract: The assembly process of the direct insertion package (SC04-06) filter is complex, and the trimming
length of the pins and assembly vias affects the port impedance. This results in poor product consistency and hinders
mass production of the frequency-selecting module. The surface mount package (SMDO0705B) filter has a small size
and a simple assembly process, but it suffers from poor stop-band suppression. This paper uses three-dimensional
electromagnetic software to simulate the core surface acoustic wave (SAW) filter of the frequency-selective
component. Through comparison of simulation results and physical measurements, the influence of filter packaging on
stop-band suppression is verified. A method is proposed to add a shielding cover to the SMDO0705B packaged filter,
achieving high stop-band suppression in the P-band narrowband frequency-selecting module. The results indicate that
the frequency-selecting module achieves stop-band suppression greater than 40 dBc, in-band ripple less than 1 dB, and
amplitude consistency within 1 dB, making it suitable for mass production.

Key words: frequency-selecting module; SAW filter; stop-band suppression;shielding cover;narrow band

0 5%

K SAW 18 Il B A& 52 BRAZ 0 0 0k Th RE () 18 40
MU Z N TG 2%, AR AR k%
MPLFPerEae" ", AR 50 R % H T AR
WA R S BELHS 300 ) R — SO AN R R

SF T T AR 2R 500 MHz UL R H A %47 %6 24
0. 350 1Y 7 7 1k I 45 38 85 SR FH DA A 98 Sy e fEL AT IS 1Y)
RSPUDT Z5# S2 81 . MR 4 g U 4% 8 B RS, mT LA
K H 4 JR % HE B 4R SC04-06 B¢ & £ 1 %
SMDO705B f %% . SC04-06 #1534 4> & 1k, 43 4

Y #5 B 85 :2024-12-19

YEZ B A 2RI (19920, 3 CR M), BT 5 L 5L, AR, i 1

B Gf A R A B Rk, B 3e e T2
SOk o TR, | MG B K 2 2 IE ik fL 55 R 25 5 ikl
Uiy 11 BELT , 5 350 A — BRPE 22, A R T E A4 i
AR 3 Y 2% B (SMIDO705B) R BN, 1 2R
FH LB 2 1D U 26 R (SMTO REFT 41 %, T2
B PR R B R A LR I AN [ 4 T R R
—F e, (HJE, SMDO705B $F 24 ik 5k 2% it BE A 411 4h1
RORAE

A SCHG A SAW U 4% SE PR IR BE , 7 =
Ak B AR AL, XF L SMDO0705B 1 SC04-06 4 {5 A



55 2 1] Ze UL P U B Y I R S L R O B R 5T 269
g B S o X SMDO705B 5 2 0 422 57 i =1 8 1dB, i 24 & Ak 7 Bk,
S 0 b T R, R T R G B S R, S 1 EARREHE

A A i BEL A R SR o AR A I 4 R ik
B T AR A 400~460 MHz, — 1 dB 4 56 K T
1.2 MHz, — 40 dB 7 % /N T 5 MHz, B 40 6 K T
40 dBc, 4 NI GU/NT 1 dB, 4538 38 i 5 — 8ok /N T

AR BT J7 58 2 1 A B AT O 1B 4 A SE 1Y
I8 WOE I8, S AR AR 5 BRI I T RE 40 1 A A T
Yo AR BB A IR 5 Ha s 90T %
o 1A RRRE IR

T P L5
e T AT ke T
4 [RER BT S
REpil, |8 e [ AT o [ |,
[N 332 332 PE#sD
ko, GEE
e AT o [

LR FE ﬂ—T

K1 ALfF T RERE 1A

TR LH A T AEH % h 400~460 MHz, — 1 dB #f¥
e KT 1.2 MHz, — 40 dB # 96 B2k /N F 5 MHz, X
AT ity BEL ) oK B, Bt SAW UE i R R H
RSPUDT Z5 #5281, AR 48 7 RS, T 2R A SCOo4-
06 5 SMDO705B Hf % 1Z U8 I % o PR Flr 8 20 104 11
A5 S S5 H B 2 s, S BCHE N SR 1 TOR o
1 0] W, SMDO705B & %¢ JE 3 % B 4 il 5
SCO04-06 f % & I 25 M H 22 8 dBeo [HN T fR1IE
L A I i — SOk Y BER 77 2R HI SMDO0705B 3 3¢
UEE AN . PR, AR S0 F R T SMDO0705B $t 2% 3%
U 45 BELA S0 1 HEA T 5T

2

——SMD0705 Bk i#; #5113
——SCO4-067E K 1l it

400 410 420 430 440 450 460
$i# /MHz
P12 I g 1% i e e 5 0 3 2R
F 1 R A LI A

TN —1dB —40dB e
. WA WA W A RELAF 4
N Il I y 3
¥&/dB  Zr/dB /MHz /MHz il /dBc

SC04-06 8.1 0.8 1.4 4.1 44

SMDO0705B 9.6 0.6 1.7 — 36

3 HERGHEMN

AR 3CH SCO4-06 35t 24 = 2 f)j T 245 A4 #5578 ¢ 4%
SEIT RS &R I E A T AL T4
FBYEBE 4 2 7 A4 1 . SMDO0705B 45 ¥4 & 1 1 #4482
P 5T R PR i AR AT 10 1 AL, P B O
JAE R i A 2H B, i MR e S A 2k 5 6 A~ 42
iR A A o R R B 2 0 = 4 O R R G P 3 BT
o BNl AR (PCB) S LI AR , A J3t 41 Bl FR-4, 4
JEJEE N 0.2 mm.

(b> SMD0705B

B3 =4edtspm

FEZAE R Ry BRSO R R e
BN OO A A A R L 1 LS BN 1A 4
Fin o B ACa) Jhy W R 2 ) A S B A, o 1 AT LT
Filr s 2 XF SAW I8 U 4% B9 3 A AR R A . Bl 4
(b Sy 19 o 26 PN 308 i 5 5 ) 5 B 5 2R, el TR AT L



270 E o#H 5

ook 2025 4¢

SMDO705B 35 %% b 25 [ 5 SC04-06 4 22 ) 15 dB,
e ek g REARY S .

0
-0.2-
=] I ——SMDO0705B{Jj L
\—0.4- N
&8 ——SC04-06fj5 £L
*5,—0 6—
_08_
S —_——
300 350 400 450 500 550 600
#i 3% /MHz
()L K i #E
-40
50 —— SMDO0705Bfjj £L
Y — SCo4-06f7 L
g-éo—
B 0]
X0 //
“ 80
_90_/
B T o e B e
300 350 400 450 500 550 600
HR/MHz
(DO
K4 fhE4

SMDO705B 3§ 2 55 A 1 P 3 2L 26 0 1 2f 51 L.
AR AR . JLN e LA BAL 53T —
FH (RO FI—N HLER (L) BRI, R 5 b Al i . Gl SCa) B
TN UE VR 55 AR 5 2 A A AR LA 2%, DTS B0 AR
i 11 o 1 Z A AERE LA G o 161 5(b) 2y SMDO0705B
A 2 A A5OR Y DR U 2% SR G O LA L ]

W B AR AL T 2 12 dB, a2 A —5 . BE
S PRI R BELAEL B 384 L 990 1 o i 2 A
SMDE$
O ek [°
L
(a) AR
0
i — SRS A ) B
-20- — HAE AR5 1
o
3 -40
<‘5\3\—60—_
-80
~100 e ——————r——r
410 424 438
Fi2 /MHz
Ch) & i Pk 175 B il 4%

K5 AR KBRS

4 Mt frE

JE T SMDO705B 35 25 i 55 A1, 18 9 5 2% 55 AR 1Y
5 SR AT LA Bk 3% SMDO705B 355 2% (1) 3 11 & 55
K, 75 SMDO705B fi5 B A AL CUL 18] 3) k4T T
P Al . Jr % 1R AL E B 454, 4 SMDO0705
B 55 9 0 45 356 0 5 A 12 st £L L & 6 Cad i Sk
JIE7R o 7 %8 2 DNUE U A% 18 1 5 T R AT i 7 8 U
iy ERRE — A BRCE W 6 (b) TR o

(b) SMDO705B 3sf 24 34 fiit J5f e 2.
E 6 fifk s B
7 Ry Al Ak e df 2 1) B B () Bk £k il [ AT
UL, A AL AE T 58 B S R 4 T 2 16 dBL R

PRl 7 28 350 e oA 2R DN A 1) B S B GK B
W A% BEHT B A B H Y
-40
. SMDO705B{J5 2L
504 —- - SMDO705B+ilFLTEL
— SMDO705B+F i B4 14
9 -60-_ —— SCO04-0641 &L
R R ——
E O I—

300 350 400 450 soo 550 600
HB#RIMHz

7 B R 2R

5 3K

W% 17X SMDO705B $ 25 45 #4) 47 51 5 %
T BRI A, A AR o TR, AR SCE T
JE W EHOSRA R 7 R 2 AT IR E . AR LR
P WA T — 3K B Wi BE K 22 A o 0 AL, A AL
K 8Ca)-(b) T o [ 8Ce) Sy e A 21 14 o A5 42 A&
27 5 WA BB 0% S 0 £



552 ) 3= MBS P BOAR AT R 0 ) AL O RE O AR B BT 5 271

Sk TR 56 JIT A A B A 4 1 T L AR
P85 0 IO B R, e e AL R R AT T AR A A
[T A S I (SR L PO ) | BT 2 ) AN = 28
A SCAE ) B 2R A ZE F AR AR 167 & S AR R R
100% , B i & FH P 21 3558 o MK
6 4 KiE

A SR SCO4-06 A1 SMDO705B #i Fif £ 25 1 47
*%%Mmﬂ¢xﬁwmﬁ % SMDO0705B #f

BEF BRI A 5 5 SE W IR AR T L R T
SMDO705B 3§ 2 X 3 I i BEL i 9 1) 0 52 i o 4 3
SR FHAR 42 B Wi B8 104 7 i LA 0 8 Dk 4 A0 5 14 4 b
RO S BLT A 2 R v B . 7 R

Cb) PEHAL P B 45 J BT, A 2 B A 40 K T 40 dBc, Al N
R [ —Er T SUNT 1B, — /DT 1 dB, AT i
20 S E L Hk:
o (1] MR, ST, I I B e
= oSt W U L R (D], R 5 O, 2023, 45(5)
& 60 ”"\“'M‘ 677-681.

f-."" Ql
‘ ZHANG Wei, PU Zhiyong, GONG Xu, et al. Design

of miniaturized surface acoustic wave filter component
with high stop-band suppression [J]. Piezoelectrics &.

400410420 430 440 450 460 Acoustooptics, 2023, 45(5); 677-681.

A% /MHz
CO R HE M S 1 22 (2] Peghidh 200, b s, 55 . /D 1k £ 38 3 75 2% 1T e Uk
FS AR T R S i Wl P TBet[I]. R 57508, 2021,43(4)

439-442.
(3] Z=@, 4FR), SHME 3, 4. vy £ 3 G 42 0 nT o
Ve S8R LT]. R 546, 2024, 46(4): 458-462.

A5 2 5 G B B0 T AL S BB T 5k 2 BT
P T UL e T2 R B il B A% T A Y 45 T

PR E T L BEOK LI Chong, SHU Angang, HU Junfeng, et al. Design
k2 A AR of an ultra-wideband and multi-channel receiving front-
WA WP —1dB —40dB P i i end[J]. Piezoelectrics &. Acoustooptics, 2024, 46(4) .
Wi R/ gy W/ s/ Wi/ — B/ 458-462.
d6 d8 MHz MHz dBc dB [4] WAELT, FAL, WEE, % /N B ES B 51 001 Uk
CHL 13.3 0.4 1.8 4.1 42 P B BE ST LT]L ol T, 2024, 54(2) -
CH2 13.1 0.5 1.8 4.0 45 351-354.
CH3 12.9 0.4 1.5 4.0 48 PENG Jiahong, WANG Xi, TAN Yuting, et al. A
CH4 13.4 0.6 1.8 3.9 46 high-speed and low-voltage differential signaling driver
CH5 13.2 0.6 1.7 3.9 16 [J]. Microelectronics, 2024, 54(2): 351-354.
cHs 131 o6 18 35 a5 O° (5] Fd AL, B, R B G o
CH7 132 05 19 39 m R IEB AT ], K500, 2021, 43(6): 743.
LYU Yi, LIAO Shudan, LLU Chuan, et al. Extremely
CH8 13.3 0.7 1.8 3.8 45 . i i i
narrow-band surface acoustic wave filter with high
CHY 131 0.5 1.8 3.9 46 frequency and high out-of-band rejection [J].
CHI10 13.0 0.4 1.8 4.0 42

Piezoelectrics &. Acoustooptics, 2021, 43(6): 743.




272 Eom 5 A 2025 4F:
(6] ZRPEAK, e, T4, & . HETESEX SAW JE surface acoustic wave filters [J]. Piezoelectrics &
W dmrEre o [T]. w5 O, 2024, 46(4) Acoustooptics, 2024, 46(5): 651-654.
463-467. (8] #hnAn, skiit, K5, & . i RS B RSPUDT
WEI Yuanlin, SHUAI Yao, WEI Zijie, et al. 7R P A B [T]. RE S G, 2012, 34(3)
Influence of electromagnetic parasitic parameters on the 337-339.
performance of SAW filters [J]. Piezoelectrics &. DONG Jiahe, ZHANG Xianhong, ZHU Yong, et al.
Acoustooptics, 2024, 46(4): 463-467. Design of RSPUDT SAW filter with reflective gratings
(7] HEEY, ZMEM, D88, 5. S Eal i R [J]. Piezoelectrics &. Acoustooptics, 2012, 34 (3) :
T 98 B e i B S UL, TR S A, 2024, 46 337-339.
(5): 651-654. (9] RN, ARIT, SRAMAA . AT 5 5 A0 S 400 i s A2 2 A

TAN Fazeng, LI Hualin, MA Jinyi, et al. Design and

optimization of wideband temperature-compensated

H Rk 7 vk . T E L, CN113691274A[P].
11-23.

2021-



