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Legal Information and Disclaimers

AMBIQ MICRO INTENDS FOR THE CONTENT CONTAINED IN THE DOCUMENT TO BE ACCURATE
AND RELIABLE. THIS CONTENT MAY, HOWEVER, CONTAIN TECHNICAL INACCURACIES,
TYPOGRAPHICAL ERRORS OR OTHER MISTAKES. AMBIQ MICRO MAY MAKE CORRECTIONS OR
OTHER CHANGES TO THIS CONTENT AT ANY TIME. AMBIQ MICRO AND ITS SUPPLIERS RESERVE
THE RIGHT TO MAKE CORRECTIONS, MODIFICATIONS, ENHANCEMENTS, IMPROVEMENTS AND
OTHER CHANGES TO ITS PRODUCTS, PROGRAMS AND SERVICES AT ANY TIME OR TO
DISCONTINUE ANY PRODUCTS, PROGRAMS, OR SERVICES WITHOUT NOTICE.

THE CONTENT IN THIS DOCUMENT IS PROVIDED "AS IS". AMBIQ MICRO AND ITS RESPECTIVE
SUPPLIERS MAKE NO REPRESENTATIONS ABOUT THE SUITABILITY OF THIS CONTENT FOR ANY
PURPOSE AND DISCLAIM ALL WARRANTIES AND CONDITIONS WITH REGARD TO THIS CONTENT,
INCLUDING BUT NOT LIMITED TO, ALL IMPLIED WARRANTIES AND CONDITIONS OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT OF
ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHT.

AMBIQ MICRO DOES NOT WARRANT OR REPRESENT THAT ANY LICENSE, EITHER EXPRESS OR
IMPLIED, IS GRANTED UNDER ANY PATENT RIGHT, COPYRIGHT, MASK WORK RIGHT, OR OTHER
INTELLECTUAL PROPERTY RIGHT OF AMBIQ MICRO COVERING OR RELATING TO THIS CONTENT
OR ANY COMBINATION, MACHINE, OR PROCESS TO WHICH THIS CONTENT RELATE OR WITH
WHICH THIS CONTENT MAY BE USED.

USE OF THE INFORMATION IN THIS DOCUMENT MAY REQUIRE A LICENSE FROM A THIRD PARTY
UNDER THE PATENTS OR OTHER INTELLECTUAL PROPERTY OF THAT THIRD PARTY, OR A LICENSE
FROM AMBIQ MICRO UNDER THE PATENTS OR OTHER INTELLECTUAL PROPERTY OF AMBIQ
MICRO.

INFORMATION IN THIS DOCUMENT IS PROVIDED SOLELY TO ENABLE SYSTEM AND SOFTWARE
IMPLEMENTERS TO USE AMBIQ MICRO PRODUCTS. THERE ARE NO EXPRESS OR IMPLIED
COPYRIGHT LICENSES GRANTED HEREUNDER TO DESIGN OR FABRICATE ANY INTEGRATED
CIRCUITS OR INTEGRATED CIRCUITS BASED ON THE INFORMATION IN THIS DOCUMENT. AMBIQ
MICRO RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN. AMBIQ MICRO MAKES NO WARRANTY, REPRESENTATION OR GUARANTEE
REGARDING THE SUITABILITY OF ITS PRODUCTS FOR ANY PARTICULAR PURPOSE, NOR DOES
AMBIQ MICRO ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT, AND SPECIFICALLY DISCLAIMS ANY AND ALL LIABILITY, INCLUDING
WITHOUT LIMITATION CONSEQUENTIAL OR INCIDENTAL DAMAGES. “TYPICAL" PARAMETERS
WHICH MAY BE PROVIDED IN AMBIQ MICRO DATA SHEETS AND/OR SPECIFICATIONS CAN AND
DO VARY IN DIFFERENT APPLICATIONS AND ACTUAL PERFORMANCE MAY VARY OVER TIME. ALL
OPERATING PARAMETERS, INCLUDING “TYPICALS” MUST BE VALIDATED FOR EACH CUSTOMER
APPLICATION BY CUSTOMER' S TECHNICAL EXPERTS. AMBIQ MICRO DOES NOT CONVEY ANY
LICENSE UNDER NEITHER ITS PATENT RIGHTS NOR THE RIGHTS OF OTHERS. AMBIQ MICRO
PRODUCTS ARE NOT DESIGNED, INTENDED, OR AUTHORIZED FOR USE AS COMPONENTS IN
SYSTEMS INTENDED FOR SURGICAL IMPLANT INTO THE BODY, OR OTHER APPLICATIONS
INTENDED TO SUPPORT OR SUSTAIN LIFE, OR FOR ANY OTHER APPLICATION IN WHICH THE
FAILURE OF THE AMBIQ MICRO PRODUCT COULD CREATE A SITUATION WHERE PERSONAL
INJURY OR DEATH MAY OCCUR. SHOULD BUYER PURCHASE OR USE AMBIQ MICRO PRODUCTS
FOR ANY SUCH UNINTENDED OR UNAUTHORIZED APPLICATION, BUYER SHALL INDEMNIFY AND
HOLD AMBIQ MICRO AND ITS OFFICERS, EMPLOYEES, SUBSIDIARIES, AFFILIATES, AND
DISTRIBUTORS HARMLESS AGAINST ALL CLAIMS, COSTS, DAMAGES, AND EXPENSES, AND
REASONABLE ATTORNEY FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, ANY CLAIM OF
PERSONAL INJURY OR DEATH ASSOCIATED WITH SUCH UNINTENDED OR UNAUTHORIZED USE,
EVEN IF SUCH CLAIM ALLEGES THAT AMBIQ MICRO WAS NEGLIGENT REGARDING THE DESIGN
OR MANUFACTURE OF THE PART.
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! https://en.wikipedia.org/wiki/Electronic_filter
2 https://www.murata.com/en-global/products/filter/Icfilter/overview/basic
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! https://en.wikipedia.org/wiki/RF_and_microwave_filter
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T https://en.wikipedia.org/wiki/Electronic_filter_topology
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! https://en.wikipedia.org/wiki/Network_synthesis_filters
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tILLEXiE R B RIS s B B EREIHAVE EREE3E, B HAIRM
BEMIRMNPEFESR, R ERREEET T IERASGRNES
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M E XN SE EARASY:, EEISRES TR e m i METRRIE
IR SRR Y RS, (S W B S BRI
NESTIIX—s, BT ERREREEELIR, TR,
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< AR RIS A LSS TT S SHIR KRR R,

T https://en.wikipedia.org/wiki/Butterworth_filter
2 https://en.wikipedia.org/wiki/Chebyshev_filter
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TLEERISURIE, PERREERESREsCIl L L it B M SR SR B S R AYE
mREFTERE, 55, FNERT R LS SR R E SRS
SURAIAED, TR —RY LC FTiHEE NSRBI E R ECRREs

SHTEMSEBIRINE S pRiRSEL, HEEEERaE B ERILE
WEKR, MEREREHETH2MASCKA R, HEREUEKE
LA I EL AT =SSR, teal, SPETHRISOREaTER, HEREE
KRB | BUILEEXRIEIRES, MABH PSRRI TEN, HRREE
RERIGERL || BIILLEXRISIKRS, &, MRIEHHEFPRISGRIEERZ
LTS, TRIREUERERIGE N BRI ARETISIRES.

2-10 (e TEENERRRENIEIRES. ILLEXRIGIKES (1 820 1 BY) 7O
RFEGRRER < FRIBERLN (JBa) X, RNESFRERRERaR G

AEMEEEKEE. NTEFEILEMEEY, HERESUSRESCEDIERES
KA B EREISER TS, (BESMBRREE SO HIC,

2-10: ARENEIRARSBIRISHIAFERTILL Classes

G Butterworth G Chebyshev type 1

00 05 10 15 20 00 05 10 L5 20
/f, /1,

Chebyshev type 2 G Elliptic

0.0 : —  og ‘
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
£f, /1,

IR E IR

ISR F R A REMRARIISE, LISSIEEMERE, TESIH
T B BT R SR E S A MR

T https://en.wikipedia.org/wiki/Elliptic_filter
2 https://en.wikipedia.org/wiki/Electronic_filter
3 https://www.wiley.com/en-sg
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FEEfm RSB T RlS, SRR AIANTIRK,
= [EEEREE (Sqq) : EIEIREE (Return Loss, 4§57 RL) FAFEEN(E

SRNIERST, SRS REIESIERSENFIIRPLLE, Bl dB
=, BRtAEIER (VSWR) ERRIERESAVEMNRETFE. VSWR
1 RL &I ARSI N RGTEREL T, BINR(ESREN . SNSR{ERA Zin M 481REY
BATOMT, WATLAA S11 SEHIIA/NEENX.,

1+ [Tl 14+ [S14]

VSWR = =
1=l 11814

RL(dB) = —201log|T},| = —201og|S,4|

= FRANIRIE (Spq) @ AIRFE (Insertion Loss, 4854 IL) AT EEES
BERRRMETRESIERN=NEZ, L dB ARG, 5—FK5mE, A
RN HER B RMETANSORESEHRIEEE ). NRRA iR
AMEIEERITON, BARFERILAA Sy SEFR .

IL(dB) = —2010g|S,,|

[EIAHRAEFNIENIRFE R IEARRATIE, BB RIFEABAS RIS
s HE R RIFAIRIRRFERF .

- WNER: THINRRBERRTERSETAESIIERNRDE, FRIRER
LRSGBASIER  (FIaniEiR) &, SBAILL dB FRR. BER FIBIREEAR
FERUIRESHIIHEIE]. SRKENRITRIEBENIRFER, MR
MHHEESZEIN, WREREERMREARESINERINHEKFUET
TESERNAEIRtBR TR, B, ERITSERRN FRRSTSRRRRES, (]
FEETRBEARBHINRRZ B TEE.

- mEREY: mEESEATISRSEIRRIEENE, ESTREARX, BEK
EXISKREERIAET, S EAAFIIEFENEESIEFERISEER
EiE. INERFFEEEGIANRIMNER S CRIIRRFEIE R A SHITIER
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RAEZH, HIEEXNNRRREBHRAEEHMERES. mEEE (Q o
ETA:

average stored energy _ fc
BWs4p

= w

energy loss per cycle | _

Hep f. 2SRRI OIIERBOEIRIER | T BW3yp ZUSiKEHY 3 dB W
&, BYEAAIUEY, mEESSEKEEREL.

« FAREF: ZFREOET 60 dB HEFN 3 dB WEZ L RINATEIR SR LE
SR R AR AODEISTRRE. FARREGHES, et rImia:
e, HERBTRENREFET 1, XEWERE SR T E
AN

_ BWeoap
BWs34p

- BENE: RNEEEERESHARMIESE ((ESEiEEHTHEETS
BARESREMNIELR) BTN E B i IRfEREAYIE R, BERY
FERAL TR ES T, B W EEAHE F AR, LAt
a8 (F) mEfEER,

SF

_dp(w)

9 dw
» IRF[E: IRFEEN TIRESTUGIEBRET S SRR, AR
TR ERREBAMBEMI NG ENIREXRETE, ThEKEesaITERAMERE AT
PURIEEEARRA/NIDZERE N TR SEEFNa) 42t

! https://drive.google.com/file/d/1KytkPX0f7uzMQYm7cPSILFMTxwpmwpw7/view?pli=1iew?usp=sharing&pli=1
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NBIFMA, SHRSKRESBE AT HIHREIMERANER, LIRESMILEIANEER, BIK
ki, XFETF Apollo Blue &%l SoC B 2.4 GHz $TER BLE A, ERIZE# BN
RORIERE (GRETEE!: 4.8 &5 GHz) f1I=RiEK (GIEEE: 7.2 £ 7.5 GHz) g9%¢
BUREHE. B, NBRISRESIMSHER, RERENTEEKEEE=RIERDH,

B—HHE, HIIEFBEZRIEKINERETLAS LC ENCEMWSEHEES, Moz
THHRIERBEH L EHERE FrmPERAY PCB =E. EIt, RIHHIEIKRE—
PMEARVZERRATEEDH LC TTHRAZIFHARI MRS,

RETENBUEIRIHERT 2.4 GHz BLE AR ZEC LC iBikes, ME LBIFEZHIR
LI TERRT oSNNS LCIRIKES. TERINISUA—FETRR
A9 LC iERengit TR AfIRiB IR R R AN ARG HERN S LC R
ARFEIE,

31 ERRITER

ATRABNE TEHUSRERSHI—LEAL R, QEMEERERIRRE,
ERAIEMERRE. NSRS,

e S [ Ve S

FHASKERRITTIRERT, YIRS BRI E TR AIS iR ER I N SEE -
KB, S8, TEaHE. SFmAERERE T ARERISEI B RIAFEK,
FHAEERNKITTRAREERM, WA, (REFfImEmAEEE S

| BRIERIIBR,

https://markimicrowave.com/technical-resources/tools/Ic-filter-design-tool/

2 https://www.ee-diary.com/2023/05/basic-steps-in-designing-rf-filters.html
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3.2

PR EIERTIS IR AR B RREL

RF M AR EE WAYAIMEEiR RS B B R ETE R as A EE S RiEiR =R,
SNRIFmA, EARRAETEIKERRHTERETRINN, IREEALOR, M
EXRBREENEFRIEHRITS R ER A BRBERIEFE. RAT
XL R AR A R I B B TS B IRIHE RS S RHE B R EL,

P EXRIERERE BT RRIHIBEMRIRIRFELOR, BE(HRHAL
10 dB / {&5I02 / HVBEIIRERME, BEFRRT I AEAZIRISORIE

E. MBIk EEHERETHL, RAEHTIRESGRINEM 6

dB / fS5E / YRUIBREIRRE. TREIREUERER N RIS FEIRRIER T
SRR E, (BERTEINERTHERRIERE, TRSFER
SISIIERE, EILCERBMXRMAT 1 GHz LITRISRE,

HRRE SR AR S BANFRFNG Y

SIS ER R RS FASEIY, ER AR /E RIESIRITTEK
AAF BRI AR S BUANFRFNG . Eoan, SESEEl. ToHEREURERR
IR SEFZ SO VSRR ISR TTIR LC ISiKes L AR,
MR ARFEN RRHEE, RENBRSE, ERAEER

e

MRERNRIT—REISWERES, B RED M ELERaERT LC
ISR ERPIITEER, WIRARG TIRRET 3 GHZERIEEZERHIFM,
FE&IRREAFERETF S FR-4 PCB B, BHEEMNEZFEERST LC
ISR R R B M AR D T e St

TR AR AISERRIERE

&fE, A THRRIIUEKEREMFERINSIA SR, HNFES
ISR EESIMRES . XBEERMEOTTIERRELRIR
¥, BNRFEIHEINRRRISSE, AREBEEMAEIPCBASERTES
DTN TC LRSI ™ R ER R HISTIRMEBE,

It TENE

LC iEkesiRit TR B—ATELAR LC ISR NS TAI G B RN
B, JLBSHITEESRE. S8, mEsrHiammaY LC iEikasRE
8, FHEEARRUGERE, PNERXRER. IELEX. WHEREIESRREFR

! https://markimicrowave.com/technical-resources/tools/Ic-filter-design-tool/
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3-1: LOEiRsRIt LRI SEmAEN

Filter Properties

Filter Properties

Response Type Response Type
Butterworth v Lowpass v Butterworth v
Lowpass Order Topology Chebyshev
Highpass Elliptic
Bandpass v 3 v Shunt First Butterworth
Bandstop Inverse Chebyshev
Cutoff F Cutoff F s
utoff Frequency utoff Frequency Legendre
GHz v GHz v
Input Output Input Output
Impedance () Impedance () Impedance () Impedance ()
50 50 50 50
Additional Settings Additional Settings
Component Values Component Values
Exact v Exact v

GNE 3-1 Fi, VEIREE/EM: ("Filter Properties”) BORRISE RIS
2B

el

Response: ATLUSERIUFPEATERESMAZEE: (KB, 5E. @l
FH.

Type: FLAUEERSZFHMESHKGE (BIARIBERAEE) KLUWAR
BUEIBEREL, FIUNBIEREIRESAET. TILLEX 1IBUa1E, HHEEREL
o

Topology: FrRFLIFRTTHERKEEEFTINERS N, NERYEKSN T
SBEARNER, NHEBNSERKEES, NERNEIRRAE— 1M
HRBEBFOARFHEOER., MATHERRKRESEE SRR,
HeEE s EEZEINAR.

Order: JEiRESIZITHEBRIBITTY (ATHRENSEEKES) 3 LCiE
fresn > (AT HEMNGHEIEKES) RRE, HAPEEINEEEEMNEER
=aik 20,

Cutoff Frequency: HE X NiSiKkEsHIRE NN NEHIERE TE 3dB AtXS
MAEBTER, ([CEFEEEEERRE— LRGN, E@EflTrRRER
FREAIN < HIN N PREL LESMERFN L PRE LSRR NG, T asAT i
AXSRRYERPE],

Input Impedance & Output Impedance: EiAEINEHEHES 50 Q,
(BRI LA EEEE TS,

Component Values: It TRMNEIN: BHATTHESIRETIHE. NS
T, LC RSB ERERINTTHERH TSk, FEREEAIERIN,
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3.3

PR, SERR TN AR LC TR TR HE, F=RAMt
SSEANTTHERIBRE.  tE5h, BNEZEHEAEMEETRIFIE,
Fitt, FELERAZIRITE, ERTHERESHREARR, FEAEE
RERIEREFERERAN. E, AT XIERER X RO BURE T
1, RPATLUSESTIRRIREHIITE E RIINENEE', FgBHES/
8, a0TE 3-2 Fim.

3-2: TR HEIETUH A E

Input Output
Impedance (Q) Impedance (Q)

50 50

Additional Settings

Component Values

Standard v
Capacitor Values Min. Capacitor Value
E24 (5% toleranc w 1.00 pF w
Inductor Values Min. Inductor Value
E24 (5% toleranc 1.00 nH w

e, HIFTLUSIXRERES LC IR TR B RYISIR RS
RESHAFMRT S SECUA BTSN A LU TH—P DT, X
(5 IREB I TE SNEASEPRAYRIE, tLaME B RRIEEHRIETIHES
TREPCPReSRITTHE, FRUTRERER. BEMEAEIRAEEEF
BFESH, AEETRRRY LC JTHERHTT S SO TIBRSIBN 51T,

IS LC IERERiRT TETTASH AFRMARRBFE TR LTSpice® #1 Qucs3
SFRIET. Bl BEEE TE, R TMESER, BHaEEM.

(KSR 1T S

IFNB—mAMAEZEIC (Apollo Bluetooth Low Energy SoC §5RBE 1 ILECS
m V1.0) FAmA, STSRRNmICEMASIEINERRESEIER LB, N Bay T2
WIS, EIE, XS TFERRnNmSRNENREEEEIRIT MBS
MAKHIPCECEELE S. WIRIFMA, IEKeEEMEE T REEK s E AR

! https://en.wikipedia.org/wiki/E_series_of_preferred_numbers
2 https://www.analog.com/en/resources/design-tools-and-calculators/Itspice-simulator.html
3 https://qucs.sourceforge.net/
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TTHNEEL. B 3-3 2AlEH T =M N RN T BYRERIRSIREL . &
Tk, FA)G B EEREFREFITIEL S RN B G R AT =M EEIER
s EEEORERITIHA.

3-3: K18 N B0 T BYEiRRRHaNES

1T filter T filter

BHREIR SRR T B iR e IaMN EBARYESCA RN FBFE KRR, F RSB
mTF, BiFBrEERERYNSSRRER B TSRS ESR. F—MR
THRUZFRETERESEENIEARAER T 8E, MEERE NIRRT
I%IRETRER, XJF2.4 GHz $E% Bluetooth Low Energy RZFH, FATE5c
ALK TN SRR R S Uit Bir.

= TERERARYERR (2.4 ~ 2.5 GHz) : =/MEKTF -20 dB
 TYESRERIESEEIR (2.4 ~ 2.5 GHz) : R&/\F 0.5 dB

s TRESEEIE] (4.8~5.0 GHz) : E/KTF 10 dB

»  SRESRERIE (7.2~7.5 GHz) : &/KF 20 dB

WEFMAR, ERFFRFEXIRF Zim ORI S1q 28, BEEARETINE

BXIRITF Soq S8, XK, EAIMAILUSEMRIE S SEIREHITOT.

1. BERRETERERRITRG
ZBIFHoBIER N BEER T BEmEX =M BRI KBS R st T2
12, EEEIEREREEREEMNEFEIEHRYRMERERIE, FLbIuiEs:
IBRRIEEA— M RENEURER/MER, &N, TIERIERES
TR, NTERESRREEATES. 5—HH, NIRBLLINRSES
ETLERER, oJgeSHHmIIMN=ERNEEIIHREER. B, EEER
Mgt BT E. TR BIH, “Filter Properties” BEOHHY
BMSHEEWNTE 3-4 fi.  “Topology” EIERRY “Shunt
First” =7 M BURFNERD, N TEIAFEBSFias; M “Series First” 3
o~ T BRGNS, W TFEAYERD B,
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3-4: =W B REMRIEIRINR ST 2 40RE

Filter Properties Filter Properties
Response Type Response Type
Lowpass v Butterworth v Lowpass v Butterworth v
Topology Order Topology Order
Shunt First v 3 v Series First v 3 v
Cutoff Frequency Cutoff Frequency
3 GHz v 3 GHz w
Input Output Input Output
Impedance (Q) Impedance (Q) Impedance (Q) Impedance (Q)
50 50 50 50
Additional Settings Additional Settings
Component Values Component Values
Exact v Exact v

et Compute %, BRI AEMDUI LC SRR ISRIEE,
FHIGITE 3-5 frs. FEIENE, X LC THERRREHEEE
RUETTER, ELB SRR B EGEB R AP RIZERIES
MR E,

3-5: AERkHY M BURN T BB KB S Bs R E]

RS L2 RS L L3
50.00 0 5.305nH 50.00 Q 2.653nH 2.653 nH
Y YT
& 1 JC3 RL 1 Cc2 RL
T 1.061pF 7T 1.061pF 50.00Q T 2122pF 50.00 Q

Q0B 3-6 Rz, Sqq F0 Sy SR B RET AN AN SEIRE
BaERRY, N ESRIND T BUEHRITEERES . N S SEUERIY
PrERZEIER, BESRERAITS11 F0 Sp1 MMM HHELRISZ AL,  Spq NARZHRZ:
R RA =R RSRERROINHININR BRI ER, (B T/REEERNAY
BAIRFERIE1 dB, ST, E, TIERERMAY S KAF-10dB,
XERERRITFETS.
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3-6: =W RS RERRIEIERES S11 F0 Spq (PEER

0 -

-10 - 10
20 4

30 -

(ap) 1is

40 - 10

$21 (dB)

50 | 50
60 |

—70 ~ -70

-80 . . . : I O e e e e
10G

Frequency (Hz)

Eitt, =k ESXEEER R AT EEEHERD fF—:ri Toi A RIFIESC
W EARREIHEiR. BRMAEETLANEXMER: —2IBIHMEESKEES
RIS, BEXERETEMIESH LC TR, XERZSER PCB
RIS RAIRETTARE. B _MAEF RS —MEEISKREEME S
RIS SRS E.

2. YILLEXRIERRRIRIT M
B, TERIEABIILERMNELEZES EZHDBICUE N B0 T BURffiah
EXIRIZIT=MKEIEKES. “Filter Properties” BOPRMEINZE
ANTE 3-7 F, VL EXRERESRITEE S22 H—TE N

“"Passband Ripple” BN, FRRNZEEHLSCRIIAN. BER, Lt

HOEL EMERFEEIRE N RENERSERE, BAeChEHEIBRT
HIZEER, XRINRERYILLE R RS BRI AITERES 2 [BRIEE
X5,
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3-7: =M EXRRERKRITSERE

Filter Properties

Filter Properties

Response Type Response Type
Lowpass v Chebyshev A4 Lowpass v Chebyshev v
Topology Order Topology Order
Shunt First 3 v Series First v 3 v
Cutoff Frequency Cutoff Frequency
28 GHz v 28 GHz w
Passband Passband
Ripple (dB) Ripple (dB)
0.50 0.50
Input Output Input Output
Impedance () Impedance () Impedance (Q) Impedance (Q)
50 50 50 50
Additional Settings Additional Settings
Component Values Component Values
Exact v Exact v

7233 LC I EXRREE KRR FEESET LM ESEREB

£, oHENTE 3-8 A,

3-8: AEpAY M YN T BUJILLE XAKE

IS B R B R TR ]

RS L2 RS Li L3
50.00 0 3.117nH 50.00 O 4537 nH 4537 nH
Y YN
—L.C1 L /C3 RL o RL
T 1.815pF 7T 1.815pF 50.00 Q T 1.247 pF 50.00 Q

S11 F0 Spq SRR RSB ARYERT FIASHA EIEAERY LC STTHERNER,
SNTE 3-9 Firm, HRIBAESR, TIEIERNAY Sqq (BEIKIREE) KT
30 dB, Sp¢ (FEARE) EEFTASBERMWEZIMET0.5 dB. FRT,
TRIERAGDHENET-15 dB, = RIERASHIHNET-25 dB.
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3-9: =KL EXRRIEITRES S11 70 Spq (PEER

imicrowave.com | Mar 18, 2024

MR BIFRISEERILAB S, 578 LC THERNER, TILLEXEEE
Re BB REE R EIES 2.4 GHz 4iFR Bluetooth Low
Energy A3, BIAERILIERIKRFEFIIENRFEL EIAEI— N EFAYFE
.

T—2RESHETIEE LC uHEE BaERIIERENRITNG, LUtT
H— S RUEERAE DT,  “Export” SHXNEEMNTE 3-10 B,
RIS ERERE(SE T A LTSpice! 1 Qucs?, SHiR/ENIE
HNEFERRELAETHEN TR SaIE ATER RN Z BIRYISIREIR
TTEIHTER, HRnE e EN BT 5N AT RAVZT U,
LASZIEEIRRIER.

XNFIXWMEEER{FERE, “Export” SHINEEREIE TS BISFFHIN
gzl EhafiEikasRR/REEURBERITRIRESEH. A

&, BAWERLAMER T2 A BRITNETTHEIZ S DM EERRYHERTT
HE, FHEFERTRAESE, i S S8 TRt EBSIa R 51T,

T https://www.analog.com/en/resources/design-tools-and-calculators/Itspice-simulator.html
2 https://qucs.sourceforge.net/
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3-10: LC jEiEesiRit TESHAHEIE

Export to LTSpice
LTSpice is a free circuit simulator available for download on analeg.com

For more info on how to export and use LTSpice for filter simulation click here.

Simulation Type Finite Inductor Q Monte Carlo
Factor
S-Parameters v O
Export LTSpice

Export to Ques
Qucs is an open-source circuit simulator available for download on qucs.scurceforge.net

For more info on how to export and use Qucs for filter simulation click here
Simulation Type

S-Parameters v

Export Qucs

G CERRAEgan SN

SRiEeEEIRiKaREE, BRI SH RN NS ERN
o, B, EERERT, MTEBRRRIZERT, FEINERHER
LC STHIERIHIEIRNES. SREE H{’G—ﬁbBE%JI%, BIaNsERRAT ARYTT
HE, RETHIUI LC HEIRIKARAINA. A HHEERERIRT A
SKGBRIX EpRE] .

BAIXE S BIRAERRINEAFIILLE R ERIT—12.4GHz ISM SRERIEFRN
=MEEIEEEs. INTE 3-11 Fiix, BREPAREREKESRIT SR EUNAFER
FR, PEERE RIS ENAFEBO .
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&l 3-11: IFEEI =58

Filter Properties

Response
Response Type
Bandpass v
Bandpass v Butterworth v
Topology
Topology Order
Conventional, Series First
Conventional, Shunt First v 3 v
Lower Cutoff Frequency
Lower Cutoff Frequency Upper Cutoff Frequency
235 GHz w
23 GHz w 26 GHz w
Passband
Input Output Ripple (dB)
Impedance (Q) Impedance (Q)
0.50
50 50
Input Output
Additional Settings Impedance ()
Component Values 50
= e Additional Settings
m Reset Component Values

EISKERINIT 2R E

Filter Properties

Exact v

Chebyshev v

Order

~ 3 v

Upper Cutoff Frequency

2.55 GHz w

Impedance ()

B EIMFESEIREBERINRM G AR TR J_IZZ,EZEEJ?EEI’ PRI
& 3-12fT7=. ATLABRH, MY LC THEEEZ T

&, EREXERIRVEER.

HEXERABRREFERETTHERN, EIEPATAA.
3-12: HoE RIS R = b B e e R iR RIEE]
RS ' c2 L2
50.00 Q 79.84fF  53.05nH
H Y
L8 L1 1 c3 L3 RL
T 10.61pF < 399.2pH T 10.61pF = 399.2pH S=50.000
RS C1 L1 c3 L3
50.00 O 66.55fF  63.51 nH 66.55fF  63.51 nH
[ Y [
[ 1
1. L2 RL
T 17.45pF < 2422pH 50.00 Q

{PEEEREY S11 F0 Sp1 SMERNDR LN TE] 3-13 fs. NERIXIELRILAIE

H, YT

R EA B RIEIIRFEI PR R,

TERESA F, B4 AETE eSS RN LI E R R ee 2B
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. %] 3-13: ﬁ*¢¥§2: I%"- lfl&%%ﬁ’] S11 *n SZ1 {EE

5§21 (dB)
“s
8§21 (dB)

Frequency (Hz)

timicrowave.com | Mar 18, 2024

FEt, BRTIEIORTERRY LC STHEES, mRISReREREI ShETMHE
*EIEEEEET%‘&E’\J&TBEEE‘ FIFEE. JLE, M. REENAT, FIEM
(AT EZERRARIHEIRRESm, GINZEIFmARY N RAID T
ek LC iEikes. LTCC BEISIREE. SAWEREKISKREEE

A-SOCAPG-DGGAO02CN A4 v1.0 P



FHASHEIRE R AIBE(FME SRR, FINATEISRESAMESEE, EiBRE
R, IERESIRINGN. FREMRIIREIE, HEEEIFHGIERESAIDiRERE (6
AR IINREEEY) . B2, ERNSSEEESRITT SRR AR FRE EZE
Z B TIER TR,

ANBEICEANE T —WISRESEMANR, FRBETIAAETF 2.4 GHz ISM SRER
BLE IR FRITERIERT LC JEiKas. =LA, Kl LC iSRS RRES/NEMLr=
RIZITRVIRARISIRES A, RN LAL SR ItE M FERRDEER LC 93T
AR SCH AT B R R EI R,

PR, MR PG HRNRITSEBIRTLAB Y, BMERFTY 2.4GHz ISM SREFELigithY LC
(KB Res AR AF R I RS RPEF LA IMIDHIRE ). MBHEIETRERRIFER
BRERITHRKROEEESHMNE, MNFERAESHEBIITY. MTHERF
e AR/ NS KRNX BAR T ARSI, EXMERT, JREMNERLER
EZ AR RE R BN BT L B S BRI A ST SIS iR =R .

AN REICHEHNRITRAUNESE, TR ATIRRSRISEA LC iEikesi
RIRERRRNZERIRERNENIRITSE, Ii—R, £L30 LCIRKRERRITHIERREN
B, R AR BT ERE), REERAEDHENERTH, MR
B EEKRESRIMEREIMRITISR M.
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