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AR FSEIC A T XRALATERAYC AR TENRIEB IR (PCB) RIHATRIIERSIN:

* KA 40 ) HVQFN (6x6) LAK 48 IFEEE QFN (HVLQFN-7x7, [EJEE 0.5 mm, BIiZiE
MIz8) %M KWA5BA1Z83AFTA, KWA5B41Z82AFTA, K32W1480VFTAT
MKW35A, MKW36A, MKW35Z F] MKW36Z,

* 5KF3 40 ) HVQFN (6x6) LAK 40 M) QFN (HVLQFN-6x6, [E)EE 0.5 mm, EIiRiE
fMiEE) #I%EHY KWA5BA1Z83AFPA, KW45B41Z82AFPA MKW35A, MKW36A, MKW35Z
1 MKW36Z,

s TTRRPEIRE. RIREIESNMIHIREBEREENA.

ANFAEICAHNENESE, RIEFREREE IR RERKRIR AR thTas 4T
BIMER, XL ATREREMIIER.

2 QFN FeeR{HEHRE

2.1 48l HVQFN
El 1 Fim A—MEZRces B IR R, ZERRATTEREE, MitsstSiiREs
ZELE., 4850 "BIEiE" HVQFN £%3% (7x7x0.85 mm) HYFRiRAMIZE 48 4 IC it rIEER
09 NRCEIRE AR, BIREMFNWE 1 Fir.
£ 0.25 mm FOBFLSTIES S BEIEERETNE. Sl TFsustEvEnN, BE8TF
DLLIRRHEE,
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PACKAGE
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PCB iZiT18r——1/0 IR EF RIS X1,

REREARBWEFRITTETENSE,
BERNEBTFARE M, it PCB ET ZHBIERIRT, LIREBS/FENER.

e

2.1.1 48 Bl HVQFN HIREIEE

BRI R RISEORE. B2 e ERE RS, FHRXERT

BEAEERAIFFO.
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VWA

(48X 0.37)—m
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PCB gitigrs—RRIEEF O

FEEABHEFIRITTTRENSE,
ERINHEETTARE M, it PCB LRI ZHBIERIRIT, IIBEBS/FENER.

2. 48 ) HVQFN Fe=R4-AIBRIZEFF O

Jur

—

T

A0
N,

2.1.2 48 jil HVQFN Y2 =M

IS ENRETSETEREIR LRSS st mRet. e
BERDN 0.1 BKAR.

NFRIENNRERISZ, STLAMERERREMFORT.

AR B S RIS A R R R AR,

HFRERIBSRIUTED
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2X 3.463

RECOMMENDED STENCIL THICKNESS 0.125 OR 0.15
PCB igitiErm——IFBNK

FEIEABBEFRITTARNSE.
EPIMHEETTARE M, L PCB LRI ZHBIERIRIT, IIREBS/FENER.

3. 48 Bl HVQFN ROE SR

2.2 40 ) HVQFN

El 4 iR B IRE. ZEBIRATRSEER, TramiRREIE L.
40 i "AIiRiE" HVQFN g% (6x6x0.85 mm) BYFBHREINIER 40 4 IC fEmIRRH]
16 MROEIIERAER. BIREHIVINE 4 .

63 0.25 mm EILK TS REERIEEE, CINTHUBLELEN, BE0T
BLLIBELFH,
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PCB iZiT8F——1/0 IR EF RIS X1,

REUEABIEFRITRRALENSE,
BFREBTHRRE M, it PCB RETZHEBIIRIRIT, LIBEBES/AFENEK.

4. 40 B HVQFN B9 1/0 2B fInRiEX

2.2.1 40 Bl HVQFN BIBEIEE

FRIFEARHIEIRIEIETIESNR. B S afEErREERN. 2B THE
BEARERPRIFFO.
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PCB i&iHsE—RIREF O

FEEABEEFRTRRSTENESE,
ERIREETTARE M, it PCB LRI ZHBIERIRIT, IIREBS/FENER.

5. 40 Bl HVQFN FT=R{4FEIR ERIFF OH

2.2.2 40 Bl HVQFN RYIE =4I

EERRTEHIEEERER CRFINEE. E 6 s/ 0Bz, WNER
R/ 0.1 ZBKREA,

NFBEINRNERISZ, NATLAERERIHMAORY. FRERIBSHUTETLHIAS.
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RECOMMENDED STENCIL THICKNESS 0.125
PCB iRIHER—IRENM
REEABIHEFIRI RS RS E,
BRNEETHARES R, itk PCB RETZHBIIRIZT, LIREBS/ASENEK,

6. 40 B} HVQFN RO SR

2.3 QFN ByEHhZZaE
IZANERITTRESSE QFN EE R mZBiFieaifiEZ. B PCB LiRKEEIEE,
BEEUTER:
. NERE
o REETE PCB HRYEA TR
s AFHIERNRE
o EFRTHRE

3 QFNHRHIRT
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3.1 48 fil HVQFN %%
B 7 B~ 7 48 i) HVQFN £##RY,

[A]

D
E ]
ND%ER“EJ“ N l DETAIL E
AN : A.j
|
-
D

| N
| I 9]
k 1 1
4x [x]o.]c ! L Z J
TOF VIEW [
—|[=—48x 3g
0.1 |CIA|B
48X 8:%2——4' -_— — ‘—-—m MR
1.3,.‘..!‘.‘..‘24
VOUUTPTUUOTUY |5
EXPOSED DIE -
ATTACH PAD =1
=
B=
Lj g; 5 ?Z@g 0
ol T S BRICERE
‘am
= VIEW D-D
STTTTTNS
& PIN 1 ! 37 \[(“ 0.45)
INDEX AREA %112 )
[@]0.1®]cA[B]

BOTTOM VIEW
7.48 |l HVQFN 3R

3.1.1 48 B HVQFN RIZMHHTCIFAERE

KW45B41Z83AFTA F1 KW45B41Z82AFTA 88{4XF5 48 il HVQFN (7x7x0.85 mm [EJEE
0.5 mm) $i%%, [E 8 Fr/3 HVQFN E8{4HIgs RS Al.
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Pin 1
Part number
NXP logo

) Mask number
Assembly site

Date code

8. 48 ] HVQFN RI=R{4HHRIT

9. PK32W148 &%

e

RIS E FESE 8 HF I,

K32W1480 S84 48 HIHVQFN (7x7x0.85 mm /EI£50.5 mm) £,

3.2 40 B HVQFN $i%
[ 10 Ff7=/9 40 B HVQFN 2RRIR T,

AR R SR AR SR AR, © 2023 NXP B.V. hiAATH.
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INDEX AREA
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4X | )01]C
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e |l~—40x% (0.087) ——a0x 875
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INDEX AREA 5 =

55
[ [00.1®[C[A[B]

BOTTOM VIEW
10. 40 B HVQFN 139 R~F

3.2.1 40 B HVQFN RISEHTRCIFAER

KW45B41Z83AFPA F[1 KWA45B41Z82AFPA S8{45%F3 40 ) HVQFN (6x6x0.85 mm [AJEE
0.5mm) #3%. [E 11 Fvr/ HVQFN ssfRYsHRc .
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Pin 1
Part Number
NXP logo
) Mask Number
Assembly site
Date code
11. 40 B HVQFN BI=RHTC

EE: BRIFEMHEEEESE 11 FHTHITE.,

4 QFN RIIFH=HZE

B 12 Ff7~/9 48 B HVQFN AT IR, HAEBEIRR T4/ 3.20 &89 < 2.10 &4,

oo
75
Temperature s max
(C) 30 s max

250

245C T

217 ¢C

1to6Cls
200
/ 1t03Cls

150

1to 3 Cis
100

50 (
0
Z0 Z1 22 Z3 Z4 Fdi] Z6 Z7 Z8 x
Zone
I ™
120 s max 90 s max
12. QFN R sahs

5 HEFZTHBERTEIEEELR

AN13227

BRI ATLETERME, SRS EfREINL. 55R%n/E. HRERITED. RERITHFNSHRA
MEREHEEXEFEN. FHIRKIGIT. RNXERITESELEURERIGARNE
T, EREEEHIEGSEIRIT. NI EESEIAR AN BECFE SRR
18F, BME TR LA HES RIFIEEK A RIFEIE ST LB R .
FR7~73 KW45B41Z 1 K32W148 ITHMEEM (EVK) , HPEE KW45B41Z e84FIFFHE
WERY 110 iER.

AR BRI AR R AIIAR. © 2023 NXP B.V. iRiETA.
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£

Y0 I

UL RN R R LLELE

SRR RO R
4.
Y.
|

b A Qompd
= z ks A 2a » . =——p
7 - o
. A b
Ml G Tl g o AR

13. KW45B417 1 K32W148 F &R

SARMIRBAMBEEEXEEN, MRITHISSESFmRtteE. B, FEREEH
HFRSSE S EH IR TLURFRBEIRMEREFRER. Wi, X2EFa1RHNT
FoEMREAT TR, SRR S 2B ERTEFARARMIMANRTT, MR
BE., BHR ERNREES N B S CESFSHRE IR ST,
USSR T SMALBITERITIIER TEEI, MEmREIAL. SHRFRRRSEH
MIRELIEEFE. B 14 i8S X REHAKERSEEMERA, BIEHERizmRE
T RERISRAERNTLMRE. AAKENMRBKEATLUEN, MHASEETLMRE.
BB AXEPRELFTHIRT, (EEJLAE KWASBA1Z F]K32W148 AR X HH
7,

AR R SR AR SR AR, © 2023 NXP B.V. hiAATH.
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Non-critical layout area
May be modified

Critical layout area
Recommended to
copy exactly

14. XigmRX1E

5.1 KWA45/K32W148 S{4a97pR MBI

SRRIIREIM AR ATEE LR E L EAIMRE. ELL, eI mREAmS
REIFEID, XEAEEEIRMARKNREERHIIER, FCBERRATEMRD>
ROTTRR I E. REHRIENERRE 15 fnESfERErG, 8B MNES.
(REXLSHAIRES SR T,

Groun las BEEINM RF |ine

15. R ERIFSEKIARXETE
S EEIRERX R X EE:

AN13227 AR R SR AR SR AR, © 2023 NXP B.V. hiAATH.

RIFR%EiT $1R—20234£1831H
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o EEFLAINE

o ST AR EL

o B EEIREROFAR

o LS |5

WE 15 Firs, T ERiLkms, REEN—RE: MESHBENIERR, *ES
#l PCBNER. &Lk TANNREREEN TN ENSSSEEIAEEZNE
%, FrERIXLERELAES MRS IEIERERE]. 20hkeE, ZE— %
ER 18FE, FR4EEN 10 ZERYEL, HIBHA 50 Q. WR FR4HNEEMN 10 ZE
TH6ZE, NEHNA 36 QEA.

HEBNRTELHERN, BFERERIERERDN, XEEEARERLEHIEREHE.
XFREXMBRNIGEREE, REEANTLINE, BREFEEMBFREBANT
8-10 ZENNEERE. BiIFEREMRINER (N MBEE0 4.3 FR4) , BEIFSCHL
RIFRIGIIIRIT,

FERLEINIEHRRIHTRUH AR AT 352 EMC M8ERITT8E AR

o WNRAENASFERT PTCL, 2. 3704 XIS, MAERLFEE,

o XL | RIS 3 pF FUKBES, BEIREEIR KW38 AY5 IS,

o XIS |RSEL VRN T IRE.

« MREFIEEZITHNRT, BEHENEBEAET KW45 ENTA.

16 R~ /9tErzRYf Rl

3 <+ Ground plane
u = o={ =) v=§

ISEOIE R b

- b
[l ' ' ' l 3pF decoupling capacitor x4
Ui 98 CS N
] ) ) Y@

16. EMC =B

BiH— 1 RIFA DC-DC iR BRIENANT

1. C38 70 C39 w//RAJgEEENT DC-DC #Y VDD, {BAEEAREEIR DC-DCHY VSS, EEfi]
5 X iz — i EEERRME, MZERNFEE(INmR. XS
DC-DC VDD/VSS 5 |iIif XL SHE RIS EXREE, NEEERINESELL,

2. WEC7 Y, (FEHESHER L1 NiEESRBESPIRNAENASN, B VSS iERE
ELSH. AT EFE VSS IEHRERREE, ERINETL.

S i e SIS Y oS AT 05 Vil 2 NI © 2023 NXP B.V. iRiETA.
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KW45B417 #1 K32wW148 {EINEIEF T R AEHRHESEIR

3. & C6 Bl IC HRIIEFL, ANABIRT.

4. 5C7 31, C8 JaEHFENTHIH 300 MHz LA ERIESAET.

5. XF KW45//K32W148, L1 1 pH, A2 KW35/36/37/38/39 £#igitHY 10 pH,
2B WHEE R REEHERITAZE R NERIE, PR LB REEVTLA,
WE), FEXLTTEE R TR =R ) S BRI /e, BB T 7S BB EZUT
5 T RN,

DCDC inductor

1.0 2

1 uH '
c6
22 yF c7
MLZ2012A1R0OWTD25 Pt In'm .
NI GNI

1v&_DCDC
(To DCDC_LX inductor)

DCDC_LX

L1 AUTO PART 10V

R ca GND D

220 47pF ]—T

GND
CAD note: place ALL caps close to MCU

JPT

HDR TH 1X3 |
VDD_DCDC | .
R178 vDD_DCDC

MCU_VDD_REG 330 T
T » VDD_DCDC

J_ c3s _L C39 | (VDD_I10_D)

10 uF 0.1k

(] =

GND
17. DC-DC HiRRIEE
AN13227 AR EIE RIS A B R FANAR. © 2023 NXP B.V. kRiFFA.
RIFHSEIS $1KlR—2023E 18318
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b= P4 =0
BERES AN13227
KW45B417 #l1 K32W148 (T H iEth&iHiEESIR

18. DC-DC HBiRfRE

Rit— 1 RIFNTEE BN BENAT

* FATSIRREIRAYEZE C48 HYES 12 pF,

* C10 W/ ATRESIT L2,

» VDD_RF FfJ C49 =22 uF, BI{E DNP K&,

o HHIEERR L2 UEX BB R,

« REILETiH /SR DUT FAEBIBESRIE, NA8fmBEa.

s NTIRERENIREMER, 1515 C48 5 ANT_RF (SELMETE—IT.
* VDDRF {55£:4/F3 VDDRF _line fgH. ZIBRIRIMEEH.

« P85 VDDRF #] UART {52,

* 5 VDD_PA _2P4GHZ 5 PTCO [RE.

* B KERMISAYERIR/ZFATF VDD_ANA 1 VDD_SYS, B/ NEIRERBIFL.

AN13227 AR BRI AR R AIIAR. © 2023 NXP B.V. iRiETA.
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UP-SMAR | S0

IFAANTENNA

R |L3|Jw—! L15H£;3
-~ 0L

.,,’:‘ ) &

) 1 ‘ - e
_:yfl [Cao|l (TR
. = (i

19. BE&HRH

SLH— RIFR SRR BRI T
* 32 MHz #] 32 kHz RFISZKE LRI REXIFR.
« 32 kHz E#RF1 DUT (KWA45/K32W148) REERATALE.

é130 Fga:m

20. RiRAER
E| 21 B9 32 MHz BiRAIE R BN :

S i e SIS Y oS AT 05 Vil 2 NI © 2023 NXP B.V. iRiNETE.
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KW45B41Z #1 K32W148 (EINFEEF RSt HEs

SE

Perpendicular to

e _o08 e see

°
®0%000%0000 000

» Better isolation with perpendicular component to ANT wire
> Via under EXTAL & XTAL o go to L3 are excellent

Remove VIAs
For a better Pwr

Open the Pwr plane
Under EXTAL & XTAL

» Under EXTAL & XTAL Pwr net need to be open to reduce coupling
capacitance to PWR
» Some GND vias can be remuved o have a belles connection of PWR signal

Remove some VIAs

e_eo0o .. 90000000
®e® 0000000 (00000000

GND (L5)

GND (L5) +In1 (L3)

Shielding the 32MHz wires

21. 32MHz gifR

GND (L2) + In1 (L3)

GND (L2) + In1 (L3)

GND (L2) Excellent length is as short as possible

Tonmmmmeeonex‘rn&x‘m.ammm
be opened over XTAL & EXTAL wires
> The shielding is already present on TOP (L1) being GND in
ihese area

In1 (L3)

Shielding area

» To avoid coupling XTAL with XTAL_OUT a shield is applied
» To avoid any coupling on XTAL a shield on TOP is applied
aaa.N&NN10

Open L2 over EX

s%® ooe
®ecve 000

> Open L2 over XTAL & EXTAL

Open L2 over EXTAL & XTAL in L3

5.1.1 ¥ (RF) EBEZRYIGFMOMTED

BB STAN, flimee. HEmESHHRE. JWTET FR4 BERITEIEINGG
BFNA, ERGEERAMTEEIERS (CPW) BRI, BEIRMERINEEEL
ELERIARELNEZ BRBEIREREE X T XA,

XJF CPW, ELAINERASESEEZ BRIESE X T £k,

EL) AR, AT ELL=REFIRGZENEIEHR (RF) BEE.

AR B S RIS A R R R AR,

XESHATENX EH

© 2023 NXP B.V. ifFE.
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5.2

KW45B41Z fl K32W148 {RINFEIES T A RIEH-& iTHERSIR

KW38 B— 1 BRiGAISHSIE Y, BB AT A R AN E LA MLE,
NGRS IR 50 Q. XETTHAYER e tRIER IS IRIVLi~ D BmaFT
7FIE° HEFAISTSRICEC M 4SUNE] 22 F7R.
OB RS E M IR ESHMHAS S Bl 1 THh 5. ESTIEL NMRISESTEMXY
TFRIFZESZNSHRNEXEE, FIERETEE FREEhLE, IIREIATIEL T
B3,
SRERRE—MNARNZITEXRARE. IELAREZENTERE. RESHNER
RIS IHEFA B IR EE S AN T
- REHES:
-TE: Bk, (ESTIEIRISIIEL
- RE: REsEH. ESELMNBER
. EHS:
-TNE: (ERLRISTINES
- L2: §RSEM
- L3: ERFBIR
- KR 55&:
BEFMER, B55HEER IEEE 802.15.4 / ZigBee S EME MM B IEREW
(314 ZHDCRM) ,

Controlled |mpedance trace
(50 Q microstrip)

H!!!!!!U

e SMA connector

B 22. 387 (RF) PLEZRILE

RERESHIN

R TR SRS, BEMRERBAMIAE, HhaEIVoREAS R R, LERE.
INBEBEIRREANBR R L. SHREHEEMNAMRR, BRTHANER. BEBEN
ERSISINITNRESIMNS R, XELEELEFSRUSERITPEREAH. BXREEE
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7 Legal information

7.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

7.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN13227

AR B S RIS A R R R AR,

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. If this product is used

by customer in the development of, or for incorporation into, products or
services (a) used in safety critical applications or (b) in which failure could
lead to death, personal injury, or severe physical or environmental damage
(such products and services hereinafter referred to as “Critical Applications”),
then customer makes the ultimate design decisions regarding its products
and is solely responsible for compliance with all legal, regulatory, safety,
and security related requirements concerning its products, regardless of
any information or support that may be provided by NXP. As such, customer
assumes all risk related to use of any products in Critical Applications and
NXP and its suppliers shall not be liable for any such use by customer.
Accordingly, customer will indemnify and hold NXP harmless from any
claims, liabilities, damages and associated costs and expenses (including
attorneys’ fees) that NXP may incur related to customer’s incorporation of
any product in a Critical Application.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the

ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable

at PSIRT @nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

7.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

Bluetooth — the Bluetooth wordmark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information'.

© 2023 NXP B.V. All rights reserved.

For more information, please visit: http://www.nxp.com.cn

Date of release: 31 January 2023
Document identifier: AN13227


http://www.nxp.com.cn/



