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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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Apollo Blue &%l SoC lEBE&ERL I BLE F&%, HA Apollo3 Blue RIEEIUNE 2-1 Fir
7, T Apollo4 Blue #1E] 2-2 Fiz=. 1189 BLE FRFEETF Arm Cortex-MO P3#%,
555k 7 BLE EREWQIEREM. GFSK FEFIfRERSFN 2.4~2.5GHz SRR A =S, E1i)
RMATENAY PMU, BfR. 285 1/0. EF RAM, ROM #I#k AT Flash &1FHER5H
i, AL E—/NIDRESEEM MCUT 2,

2-1: Apollo3 Blue SoC AEB BLE FERFHEE
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p

32MHz | | 32MHz wr Mgt Queue

128kB ROM DMA

BLE 32b Controller

42kB RAM Bus
Interface

§7 Regs

RF Modem Baseband | | Security

INTs

1 Apollo3 Blue SoC Datasheet.
2 Apollo4 Blue SoC Datasheet.
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2-2: Apollo4 Blue SoC AIER BLE FRFHEE]
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Radio Subsystem

RF TX/RX
Cortex MO
MCU
32 MHz

SRAM eFlash
64kB 256kB

Apollo3 Blue €3 5 x 5 mm, 81 3| BGA % (BB —F3.37 x 3.25 mm
WLCSP 2720, (BsLhrpfRDAZ) , ESIMASINE 2-3 fas;  Apollo4 Blue &
FUSRFE 4.7 x 47 mm, 131 5|f) BGA 39%, H5|HHFIANE 2-4 Frs. XX
fA, BLE ZP>1EX5 [MIEHE RFIO, {HEEERIR. 32M RAMEXS (B BEX IR E.
RFEIN / HIHS[H  (RFIOP #1 RFIOM) &5 R EEREBLHHE S H A FRBELE, LA

{8 17E PCB Layout BSATLUR BJgEfaites [HH RF (55, LURIZDERIMY PCB B 2insE
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1 Apollo3 Blue SoC Datasheet.
2 Apollo4 Blue SoC Datasheet.
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3.1

RF Efhx1iR

SIESIN 5

RF (§9300) BMISRESBEIMALY 3 MHz K49 300 GHz FU3ZimERiAakE
HIARIIRHER, EXERRT, R7ERIEETALIBHIRAIITZ I RE
IEEIRIEMETE. FTERMERE— VIR, BREREELEERTHEREE
A, AERSIERNE T ARISREREE LR TR, M ITU ElfREEEREE
NN T FBSRER S FRAIMIRLRER, RICSERE 3-1 R .

= 3-1: ITU BN BTSRRI e

SRR R g e | RISEE &t
VLF (Very low frequency) 3 ~ 30 kHz 100 ~ 10 km
LF (Low frequency) 30 ~ 300 kHz 10 ~ 1 km
MF (Medium frequency) 300 ~ 3000 kHz 1000 ~ 100 m
HF (High frequency) 3 ~30 MHz 100 ~10m  SJS#ciasnER
VHF (Very high frequency) 30 ~ 300 MHz 10~1m
UHF (Ultra high frequency) 300 ~ 3000 MHz 100 ~ 10 cm  T5F T{ESRER
SHF (Super high frequency) 3 ~ 30 GHz 10 ~1cm
EHF (Extremely high 30 ~ 300 GHz 10 ~ 1 mm
frequency)
THF (Terahertz) 300 ~3000GHz 1 ~0.1 mm

T https://en.wikipedia.org/wiki/Radio_spectrum#|EEE_radar_bands
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Eitt, BEFRETIEERIFTIA 2400~2483.5 MHz ISM (T, &= E
F7) SRER, 1RIE ERMRIOXETF UHF $RESEE (0.3~3 GHz) ., ®RiFa=
A& AP 1EEFRIXESRER RIE R oL BB i AR o M it i B I i 4
EESTIEE AT R,

3.2 PR EREEL

B =8 PESTRIT SRR IR = FRE B A T B e R R -

- RERESTN (EESR VLF, LF, MFIER) ;

= RREESN (EFSK MFF HF 55ER)

= iR (Line-of-Sight) &5l (EEF N VHF SIERRLLE) .
MTEFRERNR, EEHFEITERNEERE (LOS) . BR VHF RLLE
SRR B NAYEREI, XERETZEHIRN ARSI R DB RS RERIERIL
Rk, HEEKERMEIRT LOS &N RT R FECRIEERS, XISEUR T ARG KRE:
IR XRESENEE. B 3-1 Ehithd 7 XFERBER.

3-1: LOS (G

signal
propagation

receive
antenna

transmit
antenna

Line-of-sight (LOS) propagation (above 30 MHz)

TR RS &Y. BEERKARZERIE LK EESYF RIS
W, MNRAEEXLZINEE, Ak LOS BIBIEE d (Bf1: km) {XBURF
HWEKRIHER R RS R&ERE (H;) FIREEKREEE (H) . HitEa
TR7R:

dym = (R + H)? = R* + /(R + H,)* - R?

HTFAS. BRREEE H). Hy (BB m) —RIm/NVFHEBRAIHER R
(B km) , EINERZLTESLZEEAT, RETLEWABUTAR
=N

diem = 3.57(\/H1(meters) + \/Hz(meters))

A-SOCAPG-DGGAOTCN A4 v1.0 12
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XNERNATUSH TRAAEE LOS MR ERBIERAILIME, BARRLMELT
TR RAPRISCR LIFIEESEE, BN RIFESHTELENEER,

3.3 EHZTEERRGE

EANTE 3-2 iSRRG, BHTEREIRE (FSPL) EMIJIEEH
REEEBIY ARSI REIRRAZ EEEINEERTE (BEEZS) B
RRFEE. FSPL ZETEHRBERFINIIREEMESTOMESH—TER,
LABR B ISHITCEB IR IA MR, ATIEASZEBR T, TERBEET
RETEEFYANESREBREFERNATLBKSIESYIAIES, XR5E FSPL
DITRERERE, TEERMNFTICEHZTERIER, FHAXEUERHIINER
SR AT R DI — NI SENSE.
3-2: HEIRITEEFB LA R

d

TX antenna Y? “%— :7 RX antenna

Radio Radio

P.: transmitted power P.: received power
D;: directivity of TX antenna D,: directivity of RX antenna

TX RX

FSPLITERTVIRE Friis (E47512, ERIBERASIREERITRERSIT%
FEIRAISHRAR ST, RINAITTEFRIRIIR P SRSIIIINER P Z LRI AR

P;,- _ A 2
= =D¢D, (E)
Hr,
. P RETRAIRE ARG,
= P, KRR IR TR,
. Dy RETRAHISEN;

D, : EWIRERITTRIE,

T https://en.wikipedia.org/wiki/Radio_propagation#Free_space_propagation
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RIIFERKIREZ BRIIER d WRIRATESHIKIK A, LABRIIR ST
Rz H. RIRAS. BlREEnRURREHIEYE (D=D~1),
FSPL AJLABHL AU FERIATL:

FspL = 2= (A20)" - (4mry”

Py A c

FRTRIRREGRTRAIZI, EIRZATURMRIRKRERIRMER, FFESE
L, FETEERBEIEEESESE, MELETLESNEmR=E—
#. {58 FSPL B9—HhiEE5i=RAXIEI5 (dB) Fox:

FSPL(dB) =20 ]0g d(m) + 20 10gf(Hz) — 147.55

SFFIVEFE 2.4GHz ISM SRERRITEF N AR, BeAiTeJLARERS T EHE LOS MEE
EIBEHT, FSPLIEARST. ZUHREE 100 KAM9ZRIZT S 80 dB, MfEAREE
1 KU =IFZIA 40 dB, HE=REEREIEEMEISINMIEEEX 6
dsl,

34  HEERTNE

BEEHEMERRE RF EENRIREET = SFBEFEN BRI RES
FMBRIRIFrEIRKmIIRKRRIT ARSI, HEMEEE T RF TLBESE
IS ENEREERR. REARMWAIE TR M LN Bt AT s E RV R SRR R ATREMK
EUIRIERRIEIRTIER, (6]

Eitt, BT T ESSRREPRIFE SRS ARG, BA T LAFTES
RIS, #EMEERNRBERETIFEER, LR HERI)
FIRSINRZERIRER, DAREREEE LR IERIEIR ARSI it
RAGIRREREMAZE T SEBERY. B 3-3 PSRt 7 s Em =

AR

! https://en.wikipedia.org/wiki/Free-space_path_loss

A-SOCAPG-DGGAOTCN A4 v1.0 14
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3-3: AT EE

. Transmit

Power
/ EIRP

Link margin

i
|

. —
i

i Receive

i sensitivity
i

v

GTX GRx

ITEREIIERN B RTE S TRV AE LTS

= Prx: REITHEREEY

Ly RETIRIRAE (EELRSE. 1EEES T oRATIRAE)

. GT)( Eﬁ?%éfim*

»  Lp: TENEIEIRFE, BEH FSPLER

" Gpy: BWRE&IE S

gy BWURIRAE (BFEEIELLN. TS RAURAE)

= Ppy: EIINEREBF

BFRGETERKINERBY, HIIRFTES LRSS (FR: eSS
YU B A FR) ¢

Pryx = Prx — Lrx + Grx — Lp + Grx — Lgx
BEHREBIFESRE, LIEESSTEMRGE, GUISESTERN. K&K

fi. STENIRE, REXE, B4 ER RS E ROV AHEIT S
RE TSR REE e S,

T https://en.wikipedia.org/wiki/Link_budget
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FERERIHER

4.1 [RIBENRITIERA

‘f‘ﬁd Apollo Blue &%l BLE SoC RUgtiRimigit, FABERNERREFA

BERFRBRUNE] 4-1 FrBIRANLECMEE, DRSS AFIRENE. O R inm
PLECMIE AT O R / mtin+  (El5aY RFIOP 1 RFIOM 5(il) &Y
BEHLICES, M RZPLECMIZENIFFREAIBHIICES. N TRRAIICECRIZEIaHM
AFREERANRIEYE, BlITLAESKST/NAEINEND, XTTHHE L
B =joNEeE TR, WoERxf L B%EE. B, ShRSR&ERZ
B8 PCB FELFE™ &R 50Q Bk iTmiL., tot, WF&imA, ESD
RIFIRE BREVER, SERTTEEREIR PCB i AL mmNE, LABGLE
ESD 4530 RF tEEE FIEEISRAIIEIRIA,

4-1: Apollo BLE SoC ZiYfY RF BlimiGHH

Antenna

.

|

50Q transmisslon line :

RFIOP |

|

Apollo BLE SoC |
ESD

Protection

RFIOM

Chip matching network Antenna matching network
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Apollo BLE SoC St5tE4igit1sm [RIEEIRITiER

FESRHRCRY Z1 ~ Zg DT LIZRRME. AR BIRRIrTiHsEim
ﬁ1¢4§ﬂﬂ73&$§9‘*ﬁﬁﬁ”ﬁﬂE’JJ?\!IE‘EHJH:.'BHT* ISRMSIEHE N (REEEE.
ISR ERIRETNAR ISR EE R RITE) LUK PCB HFESHEEM

EEfE. XEFEIEIR, SARBEAENATHERTE, BXfrgitd
HEFRE 0 BRBFERERINENFSAPBIICEC T/F, IARRATHRENRIE(S
HRAYERERTTH L E.

BEERARIFHE, J5KinT-mAY PCB RGHMELINEE, Bolse
AT NI AR E B ST, REWLL, A TIRM EE-R
%b%ﬂ%ﬁ%ﬂ’]?n‘?‘:, A B AR T ERTRER S oo RIBE UL 48
— Bt aeiRIGIERT LUEIT B/ DAL ECTTIHA RTINS, &AL mirit AT
1¢§SZE1ETLXJE1—L’|%JZ‘*JLXJEF“ KR @,

4.2  RF BIimESEIRIT

B 4-2 F1E 4-3 531451 T BT Apollo3 Blue EVB 1 Apollo4 Blue EVB
89 RF Blmi it RIBERD LC ILECTTHSEEFIRES. BRMERNZG. AP
BRI AR EREXEB RN R BXER N 2ERKAY T BUICECMIZE, PCB RLkimNISKA
M BYPTECRLR,

l E| 4-2: Apollo3 Blue EVB B9 RF BIREB IR =E

Al
S = éﬁ\ MM3$430-2610RAT
RFIOP 11 @ [;’:‘N\ Q L " | m 2 C41" ” Q | PCB MIFA Antenna
12 J_( 19 J_( .m e L3 _I_( 42
RFIOM — 1 I\ I 5350 QG HSNISID I""""“' S,
E2 ( \
VSS %] - = — — —
“’,g‘; 33 GND GND GND GND GND

4-3: RF Apollo4 Blue EVB B9 RF gilimRE i ~=E

ADC_DON CEI L LPADCDONSEO
Apollo4 has on-chip ROUTE Re10P LP \D P_SE én LPADCDOPSE1
matching, but optional SINGLE ENDED LPADC Bi7| LPADCDINSE2

external matching can be IMPEDANCE LPAD(
A1 used, dependent upon
PCB_MIFA_Antenna  antenna impedance

P SE3
J1
MM8430-2610RA1 - - xeny>—KU en
2.20H 2.0nH

ouT IN

LPADCD1PSE3

!aa N

G ohm

U’!

+ 1 | RFIOP
l l Cc5 M1
GND GND |3 c4 - — RFIOM
2 OpF GND GND [
DNP 2 OpF ;
DNP
GND

GND GND GND
GND GND GND
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4.3

S FATFRFCENEZIBRS, RIBBZIEEES QE (BRI
2R) . {K ESR (Z34ERELEEfE) B9 RF SRIEEFNERZS. a0, fRIE Murata
BERIHIEEE, GRM #1 GIM EEREERFIMY Q ELNE 4-4 Fx, LA
&4 GIM K5Itk GRM RFIEEESH Q &, Eitt GIM RFILL GRM RFIE
ESTFEHANA, B GIM RINigLstbams’,

4-4: GRM #1 GIM RFIEEFM Q (B

10K ; r T r T
0402(inch)/1005(mm)/1pF/50V
GJM (High Q)
1k \\
o 100 —~—
10 - \‘

1
0 1000 2000 3000 4000 5000 6000 7000 8000
Frequency[MHZz]

X3F Apollo Blue 7%l BLE SoC, FAfiJLA Murata 793, BT A LECRIZREY
k. BRENEETENTE 4-1 fi, EEMTHEREITEMETR
REAER, MEEIENTREKEATHAESE—EETE, Eit, XA
BENENER. BEXYT RF NAIFEEE, AAXEHKREER. BEHE

2. AGHz $JiEY PO TS IRATERIX 2,

%= 4-1: LC LC IoEgoHEFRESEE

FoiE ¥EZS (DA Murata Hfi) ENEEEE
Inductor L LQG, LQP LQW 1~39nH
Capacitor C GRM, GJM 0.5 ~ 3 pF

RF BBIRSE1R1T

BT RF BimBESHNRII, IEFEXE BLE FRENEIFESRD, BN
RF /RS RF IRIIABEFHER. TE 4-5 79 Apollo3 Blue %% BLE HHXEB
PHIBIRSEIRIT,

T https://www.murata.com/en-us/products/capacitor/ceramiccapacitor/overview/lineup/smd/gjm
2 https://www.murata.com/en-global/products/inductor/chip
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Apollo BLE SoC S3tEigitigra [RIBEIRITER

E] 4-5: BLE Apollo3 Blue %% BLE BjE&#1%1t

jvee

{vDDB

| =229 . o

|I-Gxp

7 4-2 51T Apollo3 Blue Z51RY BLE BBRIEX5 |FIRITNRE R HiERE5 3,
AR SERREE BRI T i R e T B R — 2 .

2 4-2: Apollo3 Blue BLE EEjEiBXAI3 IBIENX

S5 ThaEENX Thieik pEd—E A0

VDDB Eti ﬁi;;?;??igj\)\ FEf VDD MCU 263 1222 uF ZBES
18l NEi < o~

VCC (RE B HLELT ) R ¥ 1 uF KBER

VDDBH_SW BLE buck BBEFFX &M IEME 1 uH

VDDBH  BLE buck EjE&#H TOEREERK B A7 uF REHRA
BLE RF EBjEs\ 18T 0 Q BRIk 2e

VDCDCRF - (RF (gemyEra ) 42 VDDBH 21 uF SRS
DVDD  BLE HohirajEig DLt Sr SEOR s g op amee

pthe=yi

X3F Apollo4 Blue £%ll, BLE 1BXEEIES BIAVEN S Apollo3 Blue EAZE
1, BthE—EXINEETE.

&] 4-6: Apollo4 Blue &% BLE EBjRS&1&1t

vDDpB & |VDDB X K
VDDBH SW |12 Loy
VDDBH 0l2 pg g'.f?)'uF
R4 ‘VWD ohm
VDDBH_RF |- l |VDDBH_RF L
BT T T TS GND
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Apollo BLE SoC St5tE4igit1sm [RIEEIRITiER

% 4-3 FIH T IXES [BIRIT0RE. RS TUARER RN AR RIEERTHY
ES=E N

2 4-3: Apollo4 Blue BLE EEJRFBXHIS |BIE N

SIE INEEENX Thakhai EFEEBIR
VODB  BLE FRAFERMA o OOMUER o) ursmes
VDDBH_SW BLE buck BBEFFX FEMZEME 1 uH
VDDBH  BLE buck E2jE#H ThERre R B 4.7 uF X385
o eia 1819 0 Q EEREEHLER . Zs
VDDBH_RF BLE RF #&3REBIRHIA vef VDDBH ¥ 1 uF &EEA
s g mse x| XO32M BIEH )RR FBH—BURER LDO
VDDAUDA (HFIESEIRAN  pemiide - sayiytten

Apollo4 Blue %115 Apollo3 Blue f BLE #8XERIIX BIETF S TEIMY
—B&FRI, VDDAUDA BT T H MR / S3fitsisiites, VDDAUDA B2
—NEARIYEIER LDO M, EA XO32MHz FHPisaZ HAiRIRERIS/NG
MITISE] RF 1486238210, L2 Apollo4 Blue EVB ERY LDO S%HIRIZ
it.

4-7: VDDAUDA HY{[EIE7 LDO &%t

1.8V Low Noise Supply for VDD_AUDD

= 1.8V LOW NOISE LDO
GND C397

VDD_3.3V 1.00F U192 VDD18LN_TCR
T TCRIUGIBA TP192
W —p— 5 VN VouT oz 1 : @]STLOOPLP
R1028 AV—=) CTRL GND[] 1
0 ohm RB23 e C398
0 ohm GND _}_ 2.2uF
VDD_3.3V =
GND
R1085 U300
0 ohm TPS7AN218PDANR VDD18LN_TPS tp194
N 4 1 a d TESTLOOP LP
| TC560 |R1084 0 ohm n IN  OUT L v
1.0uF C561
I AN M EN 1 OuF
2 5
[ GND PAD 7 T
GND GND GND

TEEGFENRE, THWERH BLE Buck BBEEEBFREEAIER MOS FXF04H
35 Bz BMER—1MNEB 1 pH ThZRARk, BT BLE buck FEAERIXIINB
FEAFRBIRE, HIEERRANAR mA BER, EXITiZ 1 uH ThZRERA
w8, FERE—EELFEMY. BREREERRE TF 20% FRIXINAYEM
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Apollo BLE SoC St5tE4igit1sm [RIEEIRITiER

EEREAT 800 mA, EUREEHI DCR HiREEEE/NTF 0.5 Q, BX SRF H
IEHRINERFE AT 20MHz, [E 4-8 7~ 7 Apollo Blue EVB #x EXFBERIRE
Murata B9—FRINEER, ATLABZRIRBEERD 20% i, EXIMWAYEFIE
FTITHBIY T 800mA, #6#% BLE Buck EBRARGBAELAE Lz,

4-8: BLE Buck ThEEE R EFNEFRIFIERZ
L-Current

2]
w

2
[=2)

Inductance[uH]
o
I

=
ho

0
0 1000 2000 3000

Current[mA]
I DFE 18SAN1ROMEQ L-Current 20degC

BLE Buck B4M—mEETEMZ, Apollo4 Blue EVB &1 VDDBH #1
VDDBH_RF 3|z [a#Y R4 iE T —51 0 KXigEEFE (Apollo3 Blue EVB H
VDDBH #1 VDCDCRF 3|i#iZ/E2 R29) . XJF PCB ik -FEEHHM RF KLk
BINHEFRIRA, =R WiFi &, 1tabed 0 Q BERTLAR—MEEIARH,
AR, LIS es@d BB AT BLE FRSANER, iEFTF Apollo Blue
EVB fRAVE ISR E A RIEABLS 2 Murata A9 BLM15HG601SN1D, EA&tan
T 4-4, TUSEXLSEFH THIRAIEES,

% 4-4: 1EFF BLE Buck B ERYSEARIERIS I

- S WERR R
@100 MHz @1 GHz (mA) (Q max)
BLM15HG601SN1D 600 + 25% 1000 + 40% 300 0.7

! https://www.murata.com/en-us/products/productdetail?partno=DFE18SAN 1ROME0%23
2 https://www.murata.com/en-global/products/productdetail?partno=BLM15HG601SN1%23
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PCB fimthZeiara

51  PCBiRITER

ERiImN APFFIRETT PCB fhBfh&crl, SEERIFZHE, BFERR
F:

FERIMER S

PCB BS54
SCHIRYEB R IN AR

S EIFFIEREERR
TR E AR TVERER
PRf = HIF0TED
ES=R2MMTEMY
S RERARE
EMC and ESD /3P
Pagit

MREFRARNE, XETRIRENE, FTEICSTEEERERIILE,
b, AETXMET Apollo BLE SoC #9 RF HiBH4&E S RERHt—kex
f8M. X3 RF AH—LERHBEINIT:

1. RF PCB FBHIEEMNIERE RF (FELRTTEERE, BIKNMFESTRE
ZHFESHUNREAIFER, SEEND LC [ErT8ERE PCB F455(m
KREZAE, 100 mil (£92.54 mm) K9 PCB E@&iE=£29 1.1 nH B
ZYRER R,
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Apollo BLE SoC 534 {4iRitsra PCB foBfhtkigra

2. T 4 ERLUERZE PCB ik, ENEREST—ARIFASETE, R
ERREZENHMES SRR, RAUgERIE— 1 cBNSE T,
REN RF ER&ANIETEROTERIEEESNE, HEEREmiz—
TEEEEYSIMNETFUEZAMBR " IfU= " LEREIRERSE T,
PCB R E X FEE HFRRAIFT XIAREREATRITE,

3. RF ES&4FEMLARE, BREBIFIIREIFTEDNEELZ, 78 RF
EMEENRARENE, BRI OERER. RF BHNS
FRMEM— e THEE (SRR FES%S) RS RA, EX
ROIRAS RN R AT REIC R SSMFE RS, IR ERITANES, TIHiRES, &
LN, LARAPREIR D SISIERIZ P RIIRAE.

5.2  RF &% A
RF PCB i@t eh ERIISMLERIELE. BREMAERS (CPWG) =i
9, BTSSR
1.

MicHEERRER RF EMELIRMTHRIERS (FBMEL) AuESAR
[ERrSE I FEAER, Hl0, TE 1 ERMTEFERE 2 LRSETE
H. PEHNEE. MRENEEURBNRIEEIRER TR (BEA
50Q)) .,

5-1: (e

£R

2. TiR%

RGBT RENEEEER RF Eng%%En, P OSKERIITS
BEZESNSEMTHE. RF ERSILGERSE M FERISE, Ball
HARE. TINERERNERITIAN S GIET X,
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5-2: TREEEH

STRIPLINE CROSS-SECTION

3. HEKS (CPWG)

CPWG B—MREFHNESEL AT TR M FEAmESIN. RF S
SELF—MRNZEENESEETFRAIRE, LELLERERER EH
MSSLAITH. CPWG tEBEESLTHHIRSEHTEAIRMAEE,
e VIR A R L#ER, RRERE LS TR —MBtEYE, &
REIFFLRITE. CPWG AJ7EMNIERY RF ELLUINREMESSELZE
RHBEFIRE. % MERAFOSRES S TEAMN, ME RF (S
SERNtEGZEE, HEBRERINTE 5-3 frx.

5-3: HEIRSEN

Coplanar waveguide

Ground Signal Ground

Grounded coplanar waveguide

Ground Signal Ground

Via —DI Ground Iﬁ Via

Siimsatlm iR g8, CPWG SHBHES E4NEERE, HEEM
MizHEE, XIS RF ESABSHREER. XER R T EitEERA
i, ENERRNAR, RF(ESHEHSIIAEESHARIIERR, MARHK
HRESEPL, XTRE RF ESHERSBIR, FESMERIDE CPWG
ERNASHNKE,
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5.3

TS /Wi-Fi & 2.4GHz WFE, FTESRERH / BrBcrER:, FBEAERHTHE
Ptfc. T CPWG £ RF (EasmliEfic EaEiFm, RItHExTicda
HRILIE LT RF ESEMERNETETEZE, MATEII AR
FB—E. Eit, CPWGC FHEREGHEXRTTL MY RF EHhEnl.

SAREl 5-4 R, SZRERR M T R OSTIE SIb LM Bt E EAY—
HeEtd ARG, RICHEEEHERSHRNEE FEISSNE " M=
JFL " XHEEEBEIT RF (SSHIRERIRER.

5-4: ol A=A R RS

Ground conductors

Signal conductor

Via

Dielectric layer

Ground plane

50 KXBEFLI=H]

AT HERSEARIERT T miR R, BRIl EfIsi7aEaE
THEST PCBIRITSE, GINSHIELBENER. SELSHEIEL
BRFREZENER. UREFENRENEES.

W L EFZREHF B ST FERNSREEIRITT TEMEmZ&ITHEEE, TTRT
45k RF PCB Fa/3f4e588, LASCHIRTEAYSFERR T Zo. TEFAILL Avago
(B89 Broadcom) B9 AppCAD 4T BfIsRiEBAMEIFERYE PCB igit
SHCR RGNS IR, TE 5-5 27~ 7 AppCAD $TFF CPWG it&
BIEENERRFRRE .

T https://www.broadcom.com/info/wireless/appcad
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5-5: AppCAD HHERSITEERE

CO p | anar Waveg u |d e @© With Groundplane QO No Groundplane:

Main Menu [F8

L /A\ i
fiooo Then calculate the Z0 and
\( e make it reach 50Q as much
]_‘L : =T as possible
]
- B -
— W 2
H Elect Length = 3
= 6k Elect Length = | 124.4 [eegrees -
Dielectiic: €= |4 Elect Length _ mil (it Line equiv.)
Doty :
= EI - 14 2
1.0 Wavelength = il
Frequency: 245 e ol
Lergh e

Firstly modify the detailed parameters above

N EEBORNR, HIEERIESIR PCB HEHIREHSEK, HE5AMLI
ERTRERISM PCB XS4, SRETIELR. NEINNEER . N
FRENEE H. &3 W, i T. £E&SHiTtFEZERER 6 F. fE
Xt SHE SN G ERIETRCATIERR It EER (F=:
RF £ KE LIS EEREER ZpitELX, BEFIITLURIKEE) .

A, IEEARENEREE sz ERNMEE, HE PCB iIVFEEERESBLL
HEEEOHNFIEESE, Et—RIER TENBREEGETHESE, X
BENHEHTIELE. flU0, FRANRBEERNINBEEY =42 5 4.6, X
HE (prepreg) NEBELHIBEEN £=3.8, —RSETFEIFMME. TFK 5-
1 R T M EMERERNITERG, FrEXEENBRERER 10z (1.4
mils, 35 um),

& 5-1: FMMEMELEH MFIEERANTTE
EmgXRi AR EE(mils) ZE(mils) BEEE (mils) Z, itHE (Q)

P Prepreg 6 11.5 50.3
AT Z N/A

MRS (.238) 10 20 / 50.0
. FR4

RE Dy 12 37 N/A 50.0
HERS (P ;:f;i% 6 14 20 497

Fltt, HIEETUEHZEIEFRLE. BIEINRER, BEEEE)
REE, FJLASEIAL] 50 Q FFIERRHT. /5 PCB SiERIBIRIELE S
2 PCB HEEMLIREFIEBIAIER, B, BT PCB frF2EMINTHA
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ZRIBREI, PCBiRITARFES PCB L IRATAENE, XWhBEHhESE
FTELIEHE PCB IITHE,

TE 5-6 B/ 7 —FsCRRA Y RF Fiim PCB /EZM1, RF F54Mt R 5
Hlim 75 | HER S LA MBS E RSB EEREAIRER, ERFRTSEE
wFEAYEIS AT DT RF &, mt N RLENE S 55
IS ARSI E, PIEBEANEINLTIER RF EZes.

5-6: —# RF Rt PCB o /&7l

J2
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AR MNETSTHESANIEIC. GIUMRIIRFITERERIRARIEENR T, 5950 PCB T34 EBE
FEEIA TaEET Apollo Blue &%l SoC SLIMEERIFFAFSERIIGIIIEE(FRIT, F
G T L RF I BXTTHHEENSEMILE. BRI ERISEKIZITET Apollo
Blue SoC BUF =R+ RY RF fERFE{4ERER.
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