KW39/38/37/A/Z MINIMUM BOM

MINIMUM COMPONENTS
NEEDED TO USE KW3XA/Z AND
DCDC CONFIGURATIONS

SE TEAM
MARCH 21

MKW39A512VFT4
MKW38A512VFT4
MKW38Z512VFT4
MKW37A512VFT4
MKW37Z512VFT4

48 "Wettable® HVQFN
Tx7 mm Pitch 0.5 mm

x SECURE CONNECTIONS
FOR A SMARTER WORLD
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HVQFN48 — 7 X7




BYPASS




DCDC Bypass Mode Configuration HVQFN48 — 7x7
DCDC bypass mode with the possibility of Bluetooth LE Low Power mode active.

Bypass mode

1.71-3.6V
1.5-3.6V 1.5-3.6V
v I_”]_\ v l l l q h 4 v
VDDA VREFH VoD VDD_1Ps LN Lp VD_?h?C E&Dg pawreH | | VOO — = VDDT,?;E:_VF?,%HFQ
‘- o =
3 — DCDC

1 “BTLLdsmclock | Di9ital VO eS|

SAR *RTC clock — 1.5V

ADC *Off in VLLSO 1.8V * LPM +

oo VBD_INT
PMC Iﬁ 7 1kHz LPO

1.2V
: v v l;
DGO :E:;' MCU Flash RF
Logic Logic SOG & RAM Analog

Please, refer to the AN5025 for more details
on the DCDC power management
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KW39/38/37/A/Z in Bypass Mode

Bluetooth LE Low Power mode option available

HVQFN48 — 7x7

Keep C21 as close as possible to PTCL (if used)
Keep €22 as close as possible to PTC2 (if used)
Keep C23 as close as possible to PTC3 [if used)

1.71V - 3.6V

Keep C24 as close as possible to PTC4 (if used)

1.71V - 3.6V 1.45V - 3.6V
= I WDD_RFx pins should be connected in
¥ T I _| 14
T T T T starconfiguration to the power supply
c19 c28 €21 €22 €23 C24 1_-4.5“'_ 3.6V
- R C18 is usually DNP, but
- 0 - = can be used for RF
o = E-E matching redesign
[0 : Ew * L8
PRAIT OO A T J_m“l
Fme =0 - e Tardcs
1.71V - 3.6V . 3 MKW37/38/39/A/2 . E“ - L
T iz o e L71V-3.6V LlD
OCOC_ CHUVDEDE IN :I? - E WO
J- DCDE_LP j“’ o E 'hﬂEFH"\IFlEF OuT | T @
DCOC_GND " WAEFLYESA
T 1| [T 3‘1 : E ADCH DA %'
cu 2 x 2 = = ® R &5 R R 2
sininininininininininin K«pc:l.udosnsposs_iblom
g z sl E g E E é E E E g “pin 4985 Vdd_RF1 and Vdd_RF2 pins
1.71V - 3.6V é E § 1.8V 3 Keep C3 as close as possible to Vdd_RF3 pin
- ary
g 1 ]
RS
&
c10 1.45V - 3.8V
T
T
T
[+ ]
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DCDC Bypass BOM

LQFN48 — 7x7

Designator Value Manufacturer Part Number Purpose

L8 4.7nH MURATA LQG15HH4N7S02D RF Matching*

C21 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***

C22 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***

C23 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***

C24 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***

C1 12pF MURATA GRM1555C1H120JZ01D Decoupling Caps

Cc3 12pF MURATA GRM1555C1H120J201D Decoupling Caps

C17 0.6pF MURATA GCM1555C1HR60BA16 RF Matching*

C18 0.3pF MURATA GCM1555C1HR30BA16 RF Matching*

C12 10uF AVX TPSA106M010R0900

ca 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps

C5 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps

C8 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps

C10 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps

C9 0.1pF TDK C1005X7R1H104K050BE DC filtering

C19 10uF AVX TPSA106M010R0900 Power supply bulk cap

C28 10pF AVX TPSA106M010R0900 Power supply bulk cap
NX2016SA 32MHz

Y3 32MHz NDK EXSO0A-CS11775 Main clock**
NX3215SA 32,768KHz

Qz1 32KHz NDK EXSO0A-MU01218 RTC clock

* FRDM-KW39/38/37/A/Z matching

** Refer to slide 20 & 21 for alternate crystal frequencies.

*** Add the decoupling capacitor if the associated pin is used into the application

Bluetooth LE Low Power mode option available (32kHz populg\t?d)
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6

KW39/38/37/A/Z in Bypass Mode

No Bluetooth LE Low Power mode

Keep C21 as close as possible to PTC1 (if used)
Keep €22 as close as possible to PTC2 (if used)
Keep C22 as close as possible to PTC2 (if used)

1.71V-3.6V  1.45V-3.6V

T

e

=

Cc19

1.71v - 3.6V

T

T

T
c28

—

!

¥

12

HVQFN48 — 7x7

Keep C24 as close as possible to PTCA (if used)

VDD_RFx pins should be connected in

g g ;._'-. é é E g g 3 E 4 g T T star configuration to the power supply
““““ S C18 is usually DNP, but
= ”EL + can be used for RF
. g" - = ;:_ matching redesign
PIAIS :I: :Ew * #1
L i |T <
PTAIE = - TmT{m
e B MKW37/38/39/A/Z S ‘
mE o E“
e 5, oo L71V-3.6V ‘_["J
DL CPOAVDODE IN j?‘ - E I
DEDCES mE] # EM.C"-_'T
" D:T::: = = Eﬁ -lv- Keep C1 as close as possible to
1 s e s e s s rzaaz 5 Vdd_RF1 and Vdd_RF2 pins
?EQTQQEF—I?;ETEHEQ i 48 2 cround Keep C3 as close as possible to Vdd_RF3 pin
171V-3.6v o ° | s §
£ o
; 32kHz quartz not needed
c10 1.45V - 3.6V
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DCDC Byp
No Bluetooth LE Low Power mode

ass BOM

LQFN48 — 7x7

Designator Value Manufacturer Part Number Purpose
L8 4.7nH MURATA LQG15HH4N7S02D RF Matching*
C21 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***
C22 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***
C23 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***
C24 3pF MURATA GCQ1555C1H3R0OCA16 Decoupling Caps***
C1 12pF MURATA GRM1555C1H120JZ01D Decoupling Caps
Cc3 12pF MURATA GRM1555C1H120J201D Decoupling Caps
C17 0.6pF MURATA GCM1555C1HR60BA16 RF Matching*
C18 0.3pF MURATA GCM1555C1HR30BA16 RF Matching*
C12 10uF AVX TPSA106M010R0900
ca 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps
C5 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps
C8 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps
C10 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps
C9 0.1pF TDK C1005X7R1H104K050BE DC filtering
C19 10uF AVX TPSA106M010R0900 Power supply bulk cap
C28 10pF AVX TPSA106M010R0900 Power supply bulk cap

NX2016SA 32MHz

Y3 32MHz NDK EXSO0A-CS11775 Main clock**

* FRDM-KW39/38/37/A/Z matching
** Refer to slide 20 for alternate crystal frequencies.
*** Add the decoupling capacitor if the associated pin is used into the application

32kHz quartz not needed
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DCDC Bypass Pin configuration

Pin Number Pin Name Bypass connection
8 PSWITCH GND
9 DCDC_CFG/VDCDC_IN [1.71-3.6V
10 DCDC_LP Floating
11 DCDC_GND GND
12 DCDC_LN Floating
13 VDD_1P8OUT 1.71-3.6V
14 DCDC_LN Floating
15 VDD _1P50UT_PMCIN |1.45-3.6V
20 VDD_0 1.71-3.6V
27 VREFH
28 VDDA 1.71-3.6V
32 VDD_RF3 1.45-3.6V
35 VDD_RF2 1.45-3.6V
36 VDD_RF1 1.45-3.6V
44 VDD _1 1.71-3.6V
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DCDC Buck Mode Configuration LQFN48 — 7x7
DCDC buck mode with the possibility of Bluetooth LE Low Power mode active.

User-configurable voltage, 1.8-3.6V
Buck mode POR default is 1.8V =
gﬁm ’ 1.8-3.6V T |
= - [ )
E“]Ij - \ 4 \ 4
von | [ wo | oo [ [ ] [ ][] [ ] oo [ o ] 2 ] [Pominee™
I = §oum
Y . DCDC
“BTLL dsm clock | Digital VO
SAR "RTC clock L) 5V

ADC *Off in VLLSO 1.8V ! LFM ;

00" VOO_HT

T divided batiery voltage PMC [0 » 1kHz LPO

|12v

v v v i
DGO %’ﬂ'ﬂ' MCU Flash RE
Logic Logic SOG & RAM Analog

-

Please, refer to the AN5025 for more details
on the DCDC power management
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https://www.nxp.com/docs/en/application-note/AN5025.pdf

KW39/38/37/A/Z in Buck Auto Start Mode,
HVQFN48WF - 7x7

Bluetooth LE Low Power mode option available

Keep C21 as close as possible to PTC1 (if used)
Keep C22 as close as possible to PTC2 (if used)
Keep C23 as close as possible to PTC3 (if used)
1.8V Keep C24 as close as possible to PTC4 (if used)

5535 qds883lddos
E & EE S|&E E & E| & E Y Cil ciz
o LUy 1sv
2 5% % 2 I 2 YT 98 8 5 .
PTAO ), o C18 is usually DNP, but
orar L can be used for RF
12 a5 [JuRRBE2 ] T 5 .
9 matching redesign
PiAZ 1, as Eﬂw_j__ C1 8
PTA16 . as [JAMT -
PTA17 :l 5 32 I: VDD _RF3 I _L
1.8V - 3.6V PTAIS . TG TarT as [
= MKW37/38/39/A/Z o L= - ¥
:|7 30 I: EXTAL
PSWITCH [ 2 [] XTAL OUT 1.8V |_||]
L3 | DCDC_CFG/VDCDC_IN :l 9 28 I: VDDA . mLZ I
2ee P o or [JNBEEHVREFOUT | = © VDD_RFx pins should be connected in
T :I DCDC_GND 1 2 [JuREELVSSA ) star configuration to the power supply
L ] 5
Ciz DCDC_LN al 25 []APC0_DMO =
2 T 2 e = 2 2 2 & 8 8 &
sisisisisisisinisisisls Keep C1 as close as possible to
= — o 2 of of o] © o Vdd_RF1 and Vdd_RF2 pins
FFEEEEEEEE - -
1.8V 4 ° E oy g “pin 49 is ground Keep C3 as close as possible to Vdd_RF3 pin
z E T az1
Q| —_
e t
ca

Y2 Is required for radio
deep sleep mode

C10

e
<

ij

Q+f
g+

h o
|
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KW39/38/37/A/Z in Buck Manual Start Mode
HVOFN48WF — 7x7
Bluetooth LE Low Power mode option available

Keep C21 as close as possible to PTC1 (if used)
Keep C22 as close as possible to PTC2 (if used)
Keep C23 as close as possible to PTC3 (if used)

1.8V Keep C24 as close as possible to PTC4 (if used)

ceeegeERRHRR 1 2 23 Coa
o LT UL 15V
2 % 2 2 I 2 9 3 2 88 b .
- PR [, a0 [jRREE! C18 is usually DNP, but
PTA1 I L can be used for RF
:|2 35 I: VDD _RF2 -I— N .
R20 P2 [ 49 O o1 matching redesign
3 I
PTA16 1. » AL = - L8
1 BV i 3 GV SV;J" PTA17 :|5 a2 ] VDD_RF3 | T! G T(17Tc1g
- . PTA18 :IG a1 I: XTAL _L
MKW37/38/39/A/Z =

| PTA19 uf} a0 [EXTAL Y3
PSWITCH jg 2 I: XTAL OUT 1.8V |_||]
J- L3 DCDC_CFG/VDGDGC_IN [ 25 [jHRRA . ml.Z I

Dooe Lk o [Cfumereveer our | == VDD_RFx pins should be connected in
I"I DCDC_GND T 26 [JEERLVSSA ¥ O star configuration to the power supply
-3 e
c12 DCDC_LN :l12 25 I: ADCO_DMO =
2@ T @2 e - =2 2 g & § 8 I .
minininisisinininininln Keep C1 as close as possible to
— o 2 o e © Vdd_RF1 and Vdd_RF2 pins
FEEEEEEEEE - —F
gl gl > 8 PR
1.8V 4 9 E 1ov 2 pin 49is ground Keep C3 as close as possible to Vdd_RF3 pin
g B | | |oa
g L D
(e}
Y2 Is required for radio
deep sleep mode
+
C10 1.5v
L1 _]'

Q+
8+

h o
|
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DCDC Buck BOM

HVFN48WF — 7x7

Designator Value Manufacturer Part Number Purpose

L8 4.7nH MURATA LQG15HH4AN7S02D RF Matching*

L1 100nH MURATA LQW15ANR10JO0OD DC filtering

L3 10pH TDK VLS4012ET-100M DC-DC Inductor (TDK MLZ2012N100LTD25 for Keyfob apps)

L2 100nH MURATA LQW15ANR10J0Z DC filtering

C21 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***

C22 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***

C23 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***

C24 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***

Cl 12pF MURATA GRM1555C1H120JZ01D Decoupling Caps

C3 12pF MURATA GRM1555C1H120JZ01D Decoupling Caps

C17 0.6pF MURATA GCM1555C1HR60BA16 RF Matching*

C18 0.3pF MURATA GCM1555C1HR30BA16 RF Matching*

C7 10pF AVX TPSA106MO010R0900

Ca 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps

C10 10uF AVX TPSA106MO010R0900 Decoupling Caps

C5 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps

C12 10uF AVX TPSA106MO010R0900 Decoupling Caps

C9 0.1uF TDK C1005X7R1H104K050BE DC filtering

C8 1pF MURATA GRT155C81E105KE13D DC filtering

R20 100KQ YAGEO AMERICA RCO402FR-07102KL Pswitch pull-down (manual start only)
NX2016SA 32MHz

Y3 32MHz NDK EXSOOA-CS11775 Main clock**
NX3215SA 32,768KHz

Qz1 32KHz NDK EXSO0A-MU01218 RTC clock

* FRDM-KW38 matching
** Refer to slide 20 & 21 for alternate crystal frequencies.

*** Add the decoupling capacitor if the associated pin is used into the application
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KW39/38/37/A/Z in Buck Auto Start Mode,

No Bluetooth LE Low Power mode HVQFN48WF — 7x7

Keep €21 as close as possible to PTC1 (if used)
Keep C22 as close as possible to PTCZ (if used)
Keop C23 as close as possible to PTC3 (if used)
Keep C24 as close as possible to PTCA (if used)

€23 C24

tsideeegddd ;
AXAE IRENEEE o1 G
ARk 5
" N ) N , €18 is usually DNP, but
FEAL = - EL L can be used for RF
A g} 45 = E ;"r ml'ldlil'll I'Gd!iill‘l
3 - lmn_- =
w1, n Al - J_H'n'j_—u
PERIT .. =
1.8V - 3.6V = wpme T g TarTes
ul n PIAE : i m_
o MKW37/38/39/A/Z * O
ol nf o A
[FEEATTEH :I n:'mu T 18V LI]M
L3 I Dot cravococ b i, # ]
EELMn ar [jeEsmmer our | VDD_RFx pins should be connected in
T il peocoo » [y N o star configuration to the power supply
CCOes LM ® ALK [ v
qz :I g x " ¥ =B = B 2 AR & : [:
mininininininininininin Enpﬂuctuuupuullhhtn
Blg =22 ¢ F] % Vdd_RF1 and Vdd_RF2 pins
EEE E g E E
1.8v e g ipin 48 is ground Keep €3 as close as possible to Vdd_RF3 pin
g -
“ 32kHz quartz not needed
C10 -
+ s ﬂI
o a
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KW39/38/37/A/Z in Buck Manual Start Mode

No Bluetooth LE Low Power mode HVQFEN4BWE — 7x7

Keep C21 as close as possible to PTC1 (if used)
Keop C22 as close as possible to PTC2 (if used)
Keop C23 as close as possible to PTC3 (if used)
Keep C24 as close as possible to PTCA (if used)

e . C18 is usually DNP, but

v T & can be used for RF
: + matching redesign

L

FET T oy =
Y -o +n)o(u

? -‘: rce

1.8V - 3.6V Bl b

UUUUUoooouUog .
:
: - -
E *
§
ininiaininininininininin

.1v-:v'1'.lr.r:1 Keop C1 08 - %@
£ Vdd_RF1 and Vdd_RF2 pins

Lagtnded o Keep C3 as close as possible to Vdd_RF3pin

“ 32kHz quartz not needed
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DCDC Buck BOM

HVFN48WF — 7x7

Designator Value Manufacturer Part Number Purpose
L8 4.7nH MURATA LQG15HH4AN7S02D RF Matching*
L1 100nH MURATA LQW15ANR10JO0OD DC filtering
L3 10pH TDK VLS4012ET-100M DC-DC Inductor (TDK MLZ2012N100LTD25 for Keyfob apps)
L2 100nH MURATA LQW15ANR10J0Z DC filtering
C21 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***
C22 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***
C23 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***
C24 3pF MURATA GRM1555C1H3R0CZ01D Decoupling Caps***
Cl 12pF MURATA GRM1555C1H120JZ01D Decoupling Caps
C3 12pF MURATA GRM1555C1H120JZ01D Decoupling Caps
C17 0.6pF MURATA GCM1555C1HR60BA16 RF Matching*
C18 0.3pF MURATA GCM1555C1HR30BA16 RF Matching*
C7 10pF AVX TPSA106MO010R0900
Ca 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps
C10 10uF AVX TPSA106MO010R0900 Decoupling Caps
C5 0.1uF TDK C1005X7R1H104K050BE Decoupling Caps
C12 10uF AVX TPSA106MO010R0900 Decoupling Caps
C9 0.1uF TDK C1005X7R1H104K050BE DC filtering
C8 1pF MURATA GRT155C81E105KE13D DC filtering
R20 100KQ YAGEO AMERICA RCO402FR-07102KL Pswitch pull-down (manual start only)
NX2016SA 32MHz
Y3 32MHz NDK EXSOOA-CS11775 Main clock**

* FRDM-KW38 matching
** Refer to slide 20 for alternate crystal frequency.
*** Add the decoupling capacitor if the associated pin is used into the application
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DCDC Buck Pin configuration HVQFN48WF — 7x7

No Bluetooth LE Low Power mode

Pin
Number Pin Name Buck connection
8 PSWITCH 1.8-3.6V and through 100K to GND
9 DCDC_CFG/VDCDC_IN |[1.8-3.6V
10 DCDC_LP DCDC Inductor*
11 DCDC_GND Ground
12 DCDC_LN DCDC Inductor*
13 VDD_1P80OUT Output
14 DCDC_LN Connected to pin12/DCDC Inductor*
15 VDD_1P50UT_PMCIN |Output
20 VDD_0 VDD_1P8OUT
27 VREFH
28 VDDA VDD_1P80UT via an Inductor
32 VDD_RF3 VDD_1P50UT_PMCIN via an inductor**
35 VDD_RF2 VDD_1P50UT_PMCIN via an inductor**
36 VDD_RF1 VDD_1P50UT_PMCIN via an inductor**
44 VDD_1 VDD_1P8OUT

* Main inductor
** Filter inductor

32kHz quartz not needed

h o
|
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COMPLEMENTARY
INFORMATION




VREFH/VREF_OUT

Circuit for VREF_OUT

VREF_OUT provides a 1.2V reference
voltage that can be used as
VREFH for ADC.

VDD_1P8F
T 100nH

0.1uF

I
CE

27

Circuit for VREFH

VREFH is the high reference voltage
for the ADC, in this circuit it will have
the same values as VDDA (Analog
supply voltage)

VDD_1P8F
T 100nH

Y'Yy

v .
@
0.1uFI

(=]
(9]

27

VDDA
VREFH/_OUT

* The inductor is not needed for bypass mode
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Alternate Y3

For Bluetooth LE and GFSK 32MHz quartz references

Manufacturer Series Part Number Frequency

NDK NX2016SA EXSO0A-CS11775 32MHz

Murata (for consumer)  [XRCGB-180085 | XRCGE32MOOOF1H2ARO 32MHz

Murata (for Automotive) [XRCGB-180085 |XRCGE32MOOOFBA2CRO 32MHz

h o
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Alternate QZ1

For Bluetooth LE and GFSK 32kHz quartz reference

Manufacturer

Series

Part Number

Frequency

NDK

NX3215SA

EXSO00A-MU01218

32,768kHz

21 CONFIDENTIAL AND PROPRIETARY

h o

|




Alternate DCDC inductor L3 (buck mode)

For general application (car access for example), NXP recommend to use the 10uH DCDC
inductor from TDK (reference VLS4012ET-100M serie) : good performances (ESR, Isat) but
quite ‘big’ size.

It is indeed possible to use a smaller inductor size (WxLxH) but you need to be careful on the
following items:

- ESR < 0.30hms, Inductor value: 10uH, Saturation current > 300mA

An alternative is the Wurth reference 744 025 100 : Good performances (ESR, Isat), smaller
than the TDK VLS reference but more expensive.

For keyfob application, NXP recommend to use the TDK MLZ2012N100LTD25 inductor: small
size [SMD] for a better integration on small PCB with a thin design. It will prevent spurious from
100KHz to 200KHz which could interact with another reception device in the same board (ie
NXP LF device @125KHz).

Automotive .
. ESR Isat Temperature Size .
Inductor type |Value Manufacturer reference Qualified e (mA) range (LXWxH)mm Picture
AEC-Q200 -
Wound ferrite | 10uH TDK VLS4012E Yes 0.19 890 -40 to +125°C 0
SMD shielded
. .. _|10uH TDK MLZ2012N100LTD25 Yes -55to +125°C| 2x1.25x0.85 \’

Multilayer ferrite
Wound shielded |10uH Wurth 744 025 100 Yes 0.19 1000 -40 to +125°C .

h o
|
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SECURE CONNECTIONS
FOR A SMARTER WORLD



