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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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VNA » |- ® DUT
|

Port
" Extension

ATEFRMNORENR T FLER, BERSENMNEo Y iR A
PFM, HRREERTS,

42  NETHAEREIRE LR

ZIIREMIROE RS, FAITLABEEE DUT AU im EEEIME DY
AOMEiRCORNE DUT SREHN S 24, BXADREEETH, BB
Apollo4 Blue EB #R/AGISEGIAAMIUES HimHrE T, G ILEMIZ8LAR
1TV,

IFINS—Rmi AR {Apollo Bluetooth Low Energy SoC StiifE{4igiH48
mI) HATIA, SCRRAFHEEESSRBIREREIGIMOTE 4-5FR, FRX
EMBR 7 R ILBCERES SRS, EAFAIIXERIHSEA RFIC SRASRIT
FEitRE UL ECER ER.

7 https://www.keysight.com/us/en/lib/resources/help-files/help-file--user-manual-for-e5071c-ena-network-analyz-
er-operation-and-programming-1659862.html
8 https://www.rohde-schwarz.com.cn/manual/r-s-znc-znd-manuals_78701-29339.html
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Apollo BLE SoC [BfiltEiRitiER BEHTPCECC B

4-5: 15 RF BmAIFaFNEA NN DR S E

The ideal condition is connecting RF cable here and directly

measuring the output impedance butit s almost impossible Oooao
due to extremely compact chip and board size _...e====="""""""===.., . oOooao
. oooo
\\ _."" |connector /. oooad
: -"" } e O
RFIOP| i } /®
! l
Apollo BLE SoC ! |
| |
! |
RFIOM i In most cases RF Cable or
i—_— | pigtail will be connected here
i i for operability
————————————————————————— ! Look towards
Chip matching network chip (source)

FAA7TME Apollo Blue &%l Bluetooth Low Energy SoC HIJERHIHFEHT,
HNFERLSE DUT LEAKHEIRENRFIMET. 1ZIEUEHE DUT WEBFT
BRISEXEREE LR, SR RESNASTEREITH, XeJLiEdE
DTM &= FARIXEMNAY HCI ap SR ELE.

9NE 4-5 FrB5IsmRmRas, FIERMDNHETTHZ, . Z3 IR NEREXTT
"z, Z,FtELSSH LC ILEMEE, WE RFIC MHENREUER
BNEBRSEREIEEERCH RFIO ER&iAiits, EAXEAUSRAR
ER/ DRI ESERIRNN, FEREIEHIUESER, A, ESLiR
R RSP EESR T /ITTHESERIN 0 R iERY PCB FBBEEIRIRTH, BAIRYE
ERSFILSH RFIO ERAESHTUEERME. Eit, H(IEEFEHSRELE
TS IEEREI T A PUEC TN R L IL R I 48 2 [BIFRRE RYST ST fZ=Rat. 2
&, BSEHENENTTH Z; 71 Z; ¥, B 0 BXEHEEM T RSN
To Z, 1 Zy k. SITXEERFE, S hRERAICECEB SR/ T E 4-6
7.

BTk, BAMITROMNERRORE S SEREMR R, AEBIER
MZEBYE DUT EZZIM .
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4-6: {ERMMET FRIRIEHEI BT

Oo0Doo
Ooooao
e Ooooao
I
! i RF 0oooao
I
! [
RF|0P—:—L——|_|—!—|_|—@ o
I
- - I
! 0-ohm 0-ohm k 1 VNA
1

Apollo BLE SoC
(Power on & TX on)

RFIOM

Look towards
chip (source)

Chip matching network

RGBT AR T EIR BB IS 2402 ~ 2480 MHZEI TESR
EREs, XBIREAM2 GHZFHR, FI3 GHzEE R, AEEMDRIREEN
FII=MFEE, PRIREEK(EE2.402 GHz, H{5iE2.44 GHZAISEE
2.48 GHz, BIEERFTLEEOD ISR EZAEER S77 (LA dB &
i) MIRIARZE, SNE 4-7 Fix, RENEHCSHESEEERNRE S/ 88
BERE VNA BR L. BIITLER, S RAERS BSR4 EFHF
SIS EHRENFORER, BI50 QL.

4-7: Mo RIS R TRIGIETIIELER Analyzer

Trcl

$11 Smith 200 mU/ Ref 1 U Cal Offs 1

M1 2.402000 GHz 42318 Q
j1.883 @

124767507 pH

M2 2.440000 GHz 38.553 Q
42,208 Q

29.543669 pF

]
N M3 2.480000 GHz 35.281 0
U : 46316
X {/ 10.161499 pF
6
e
Ch1 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz
Tre2 $11 dB Mag 5 dB/ Ref 0 dB Cal Offs 2
M1 2.402000 GHz -21.3356 dB
0 de e Ly i r 3 . o 2 Sy el 4 b . AR 2440000 GHz 175943 M
*M3 2.480000 GHz -14.5513 dB
e S
—— M3 o
T M?TJ--——-K‘_ i
> > is: ) /
¥ = 3
\\ e /
4 R
e /
\ A P
/ N
\/
\1'
Ch1 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz

FETSRIZ, PCB ELMO0 BBEEASEHSS I NFERRIIRSE, Eit
A IE RF EZSFCNEN S R HBEFIRBE SERRENR (BI RFIO ERilinAY
i) BERE. BXENRFESEZRREIEEIREFIILSE.
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43  ETOEEHEERCER T

HRIEE 4-7 FTBISEREE, FATTLUSSpImEREITEN, FHRE
i SRS TR ANE 4-8 Fs. TRBEHT Zs SO REFILSRR 2.44
GHzR SRV HRRT, aEBBH Z; {C3R50 Q4RBHT, RPRELITACKLE
RYBINRETT. IEBR(IFERITSIEATEMES, KRR Zs iR ARER
EPBI 2 . XEREEBEA Zin [ CEM SRRV Zoy: MEFT50
Q,

4-8: LRI _im [ LA B

Matching Network

|

|

|

I

\ | 2,=50

to be determined |

| <—‘

|

|

75=38.5-j2.2

Zou
RIRFAIEWERNE. . BS=MARAYENERC/ASEZEREE TE LAY
#&= DP1. DP2 %1 DP3, uNE 4-9 fix, T TERHEREELARMNMIRAIE
TR R, FANERAPERR 2.44GHz BRIAIEHER IR ITE M

2%, RAENNITETHE, ARESRmrIB I N R RS REE IR

AR,

K http://www.fritz.dellsperger.net/smith.html
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4-9: EREHREIE T A Firc/RIaETis
Datapoints ’?‘@ ]

Start Foint I '] Frequency
() DP 1 (42,318 + j1.883) £ 0=0.044 2 4GH:z

DF 2 |(38.663 — j2.208) Q lg=0.057 |2. 46}z

O DF 3 | (35.281 - j6.316) £ Q=0.179 2. 5GHz

4-8 FHIPLEE MR BB NimHYRIEHT Zs=~38.5-/2.2 Q, Mk

50 Q BINBBHIAIREILEMZintE. B BHRRIRNE S EHEE LR INE

AR ERIREAB TN AR, FATRTLASERRE o LA M4k EIR(TE
A= A 9| UG T

FHEREX 1.5 nH EBEFNFHEX 0.7 pF BRERAYKEILES S Z=A0E 4-10 Fizs.
BN RERBREENSASEREEI ), FHERES y=1 NSRS
B8 TP4 (I E; AREZNFHEBEAHEISEHETUS TP4 55 y=1 ZBEEEIR
AEHesh, BEREMARCOEAMEER TPS (18, B, BEMNTHHEEBHIE
NSRRI EREH B EXI M A A A LR BB I RIEE ., TR
2, BUtEHAEANERMERECE, HIE oA E (fltn, T
EF7Re9 710 fF BBE) , EESEhRER&RERITTHEREIR T,
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4-10: FEEITHHIRAY L B ILECMLS

Schematic

z
gl
—
uz—1

Hu
410712

o1z Z-55 8e)

FEPHRCHY Z, FRaaS RV, 2, RaHA A RRYPCECRE T,

BP 50 EXYE, IESNRIERTHAY, BT ItEMEEIEkIFEREER, EX
&MY Q (EREENE AN, WE 4-10 i, iz L BILEERERA Q BR
BEIAR~ 0.5 (EEEHTRETEFTENETS Q%) , XEWEZKEILET
FE RIS B AR S KRR B A ERE R,

FELE, FeEXUEF R =TT ICECHRF MG TS E L MZEAT Q

B, ERTAFIFRMEE T 2230 N BE KL ZREE TR o alanE
4-11H0E 4-12 Fizm. T BUECRI4RAER 2 DERERFBRAN 1 DNFERFEE,
N BACECIZRAER 2 DHERFESH 1 PN ERERFER, WNTFRERR, TEMEH
EWER TP4 F0 N BUEHRIEUER TPS £515 Q=1 1% Q &iER, X=
IRERMRITRIMILECMES Q (BLYFT 1.
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4-11: T-Type Low-Pass Matching with Ideal LC Components

ST IFEFNEERNIRE, FETERARERE RS T, MEEEE
2.4 GHz & 2.5 GHz B/MTEeE. Alit, BIIEEFERSUERIERN
WIngERIEESIK. . S=MIREXIFE = LRI AEE BRI
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FHEBEEPORR. AP EHREE TR EF TS VSWR B
BRIEE, KITIBERIM="1"EBERRAITEE VSWR=1.2 NERN, XF&
BRRmR AT M 4R1&E A T 55 s LA,

44  FIAKMSIIEREIEITE S

AR E WS EAEREHRE TR Ligitsenk, IERKIIFE
BEFAME DT CRIIERSEPRERE. ATATENDHRIE? RE—EXE
FETTHEREIRESLERE, YNRAIETIRNAUTTHERE, 5—
FRER, BTFIHEEENTRTHAS~ERNTESERN PCB /BEER, BIfE
HAVMERSHhEEMERRIERTY, EREREAESHhEEREGRAH
Ao

SN 4-13 fr, SMEENFIREIR T BERTMIESE C I, TaE—
NEESIERERE L. — RIS |IESMRFERISRERERE R, FI—PRIEN IR
FERIFFERFEME R, . EIETUIERIMMNEIERE, RESTIERETE—ERE
ERY, PRI EEAIEBRVESRSS, MAaLPBiREdZEEEr, BEEFN
HiER AV RN RBESERF S TIE R, ZEITRIRABIEIRZR (SRF) ,
FEAEH SRF BB &/IBETE.

4-13: EBSRISLIRSFRUR B IS4

10°

Real capacitor

\

|
l -1
L R, '—‘"'_ 0 /
°_/m\'__m_' R T @ Ideal capacitor
£ 10° - T T Al
h A A 10 10 lolu 10

f Hz
(a) The equivalent circuit (b) The frequency response of |Z]

SN 4-14 frr, SIMEBRNFXIRGEEBSIMIERE L. FEHERE
B G MSHEREE Ry, XD BIFRRD SIS MEENSGHN, NE
PEFUSIERIGN LT LB L, EERER FRRERRITHE(RE 7 IEERER.
B, STERENAMREERIERIERE, BREIENATEHAERERE,
HOR, MEESTERGEHENN, FAEBE C NS SIEES, BRAIET
TREIGEE. mREE Q BEARFRKEENZIN, RARRSRES
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AsRUERMEMERAE. HTRRMICECAIEIRRIERT, Q EEXKRAES, KA
i, ERFEMHRAETERAIRER.

4-14: BB RRAYSERRS MR BAFNSImASS 4

Ideal inductor

Real inductor

N
L R,
W —

G,

I . :

[ 0 10° 10° 10"

f.Hz
(a) The equivalent circuit (b) The trequency response of |Z]

Fity, BFFRBANFHESEE TIBENHEmETEt. NEITEET
{EFE SRF BY, BNARMAEEHNERoER, BNHITIERET SRF
B, BINETEENEEREMTE. 09iER, JTIEREREIIHE SRFAT,
EEAERIEENY, MBRERNEAY. FEi, mEEBTIINAER
YSETIETCHRT, FA1470%E & SRF FIGRREEL Q B9 M. XIF1EBTEf
PLECHING R ER S FIEBRAVIERE S Em, R —RmMA%EIC (Apollo Bluetooth
Low Energy SoC §93iM4RITIERE) PEH T —LLESFE,

BT IR LC TTHBESMNZFAEMRELS,, PCB 7S RIS ESHIIRT L H
BEEEXN, B PCB ELTmRANEFRR, LUK PCB E&LSHMBSERE
WEZERIZREES. X PCB /nBHFEMNEFE S SEREILEMET D
M1\ LC PoEcT (EREXEERFNFERFES) RYEH—ZRVN. SRIGERRY

PCB HESHREME, HJEFEHEART A EM (ETERY PCB HTER,
iR PCB ELMENESI—=F, BAIILAERAEmRSITERERRT PCB FES
FEOAELE, %I ERSRIESLIR PCB T ST BB H B AR B SRER
BEERSHESH. B 4-15 [HTACRER 283w PRERLSETE
sRHI— Bl RIEFARY PCB 10BS4L, FlJTLUERS AR HIREER
Bk FEFRRSSTEESHE

10 https://wcalc.sourceforge.net/cgi-bin/coplanar.cgi
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4-15: AFit+E PCB A4S EESHRE

Ls Rs
AR
CST GS
. 4 O

RiERRET R Z R E PRI En~AERIRIEICE ST, BAIMEXINTT
HERISCRREE AR A LAEIRIIERY PCB M £, HEHAH RF BlimlLAC
FERRAVRICIRIEEIGN TE 4-16 Fis, TEHEAIEREE T ELICEMEE/E/R
B, FEEEEEINEDUASIER T AR E R AT IRITE.

4-16: fE{LA0 T BUUTARFE IR

[
25:38.5-12:.2 — Z,=50 (]

Original T-type Matching Network

RIZDITNEIXEFe2 50 BRitaEt, HRSHANEIERUE X T BLITEK
SRR Zoye RENEHNRZERERR S7; SEGITE 4-178
. IESARFEZIRY, BT PCB mEME&HIo1L LC R tHBERFESHN
#, ZICECNSHIN—ERRERIKE, IRE72RESEIFORR50 Qf
ik, EfRE 7 IhETHIERER. B, FEXTTHHITHIBLIBRE £
RIAIFIE.
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BRFPCECE R

4-17: IR EERNWSHIFIERETIA] S1 1

24

Trcl 511 Smith 200 mU/ Ref 1 U Cal Offs Trc2

511 dB Mag 5dB/ Ref0dB  Cal Offs

1

M1 2.402000 GHz  47.194 Q
110,050 0
6.586946 pF

41:831 ol

0 dB

M3_ e | o
~ ! .‘,
& r1'2 .
s 7 | >
E ML b4
¥ /
1 /
M2 /
2B
R 8 S
// ')-23\\ ‘H\_M\
e s
Y T~ M‘“\-\
\ e
“\\_\:\\_H_
e, 5 i, S
kx-h‘"ﬂn-x"‘“\_\h
ﬂx__xhx_:x
Ch1 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz

A2--2:440000- GHz
412.410 Q

5.256072 pF

M3 2.480000 GHz  39.635 Q
_—————}15.950 O
e 4.023687-pE_|
|}1@'/2.1U.iUU:J GHz -19.42322 dB
_~M2 2.440000 GHz -15.8995 dB
“ .+ M3 2.480000 GHz -13.5998 dB

ST SEPR EARISIE, PIERERFBRAME D BIFEE 2.4 nH 1 2.0 nH, FEXER
AYEPEZ 1.0 pF, LI*M= PCB 7 BBR%. BBEEBHNBEHEESH. XEW®E
EiZm B, ZREEERGRAIRZINZIN 1 nH, TZEEEHRIFINLA

0.5 pF, Rilt, HFESHAAREEREIFNE, BRENKIITLFIRE

i3,
4-18: {E1IE/GHY T BUDLECEE R IRIEE]

[mm—mm—mmmm e m o

I
i
I
I
| 2.4 nH
I
I
I
I
I

|
25:38.5-12:.2 e 1.0 pF

’_‘ Z=50 0

ZOUI

Modified T-type Matching Network

&fE, BIEE LC tHNESZIRLZERERTM S/, SEUNE 4- 1987
. BEFRUFHAARRTENILE, EH2.4 GHzZTERHRIBRE
TEBEEIRORR, ITAEEEHFERNFRERARIIXFRER? 1
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BRFPCECE R

HIFTA, ThiE ERAbEERIBREESETHER~ES, FEREBEE—ER
nE, FRICRSHIBER TRNRBEHRENTIURE, ELRN AP RELREE
BRICECIRES, B b, R MIHRRY S77 BIEIIRF/RATREE, BIanE

T-20 dBEEE(R, EAILURIERBIFAIEE R ILECERE.

4-19: FEFEMNZSAIRETA S11 288

Trcl 511 Smith 200 mU/ Ref 1U Cal Offs  Trc2 511 dB Mag 5 dB/Ref0 dB  Cal Offs 1
M1 2.402000 GHz 46.244 1
j3.307 0
219.124252 pH
0 dB 224400006 Hz 42977
j1.293 0
84.311399 pH
M3 2.480000 GHz 43.185 0
§3.016 0
_—2T.T7T466-pE |
- M1 2.402000 GHz -25.6849 dB
- M2 24040000 GHz -22.2938 dB
T, « M372,480000 GHz -21.9450 dB
\ 5
r . e
- .\'k_
Fas
-~
- —— //
- 1
b ’,/- M J
r-jrz >
My /
)
/ /
4 t
Ch1 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz

A-SOCAPG-DGGAOTCN A4 v1.0



BT TIESL P r e fRMESE I e s IR BRI S ORI ITES, (BR(IEUEIRITHEL
EERENE, ST SCHRRLEASIINEZ/, T LERMMIFS S E RS
&. WE RFIC RUSHHEIHBIEMINNE— N RBLSER, ENREREEEEERE
;T E. BT TEARBEESRITIUECHEMAIR, Sal2EmEIEe, 7
FNE RN A SE = B R E R B R LB IR T AR

K ZIHEREEMMEA T U Apollo Blue £%l SoC &itH{E&ER o LC IThE
B, ZSRHEN B T — L5 S AR LR RIS IR T RIRE R,  LASCHLRLEHAY Apollo
Blue &%l SoCHYISMBImIRKIZIT. LI, ASGAZRME T MATFET Apollod Blue EB
WRESFRIILECR G, SATROZEFRAE, N ER T AEE L T AR CECA IR,
AeeEatSHIEIEhZGIF, FEA RF 2285 PCB iRit@&EX, A~EN PCB 3%tk
HRIFEIRLETEAR B,
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