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1. Unless Otherwise Specified:
All resistors are in ohms, 5%, 1/8 Watt
All capacitors are in uF, 20%, 50V
All voltages are DC
All polarized capacitors are aluminum electrolytic

2. Interrupted lines coded with the same letter or letter
combinations are electrically connected.

3. Device type number is for reference only. The number
varies with the manufacturer.

4. Special signal usage:
_B Denotes - Active-Low Signal
<> or [] Denotes - Vectored Signals

5. Interpret diagram in accordance with American
National Standards Institute specifications, current
revision, with the exception of logic block symbology.

Arduino R3

YO xxxxx
2 11

I/O Headers

A A

Micro-AB
SDA USB

OpenSDA
MK20DX128VFM5

CR2032
1 TARGET =
VDD o
DCDC 32.768KHz
e |

Combo Sensor
FXOS8700

SP| SWD

MKW38Z512VHT4

Wettable flank HYQFN48

Integrated
F-antenna

Arduino R3

[eeseesss EEeswS

|/O Headers

b Y 4
“ A
|_ICAP Classification: CP. WO X PUBK
Drawing Title:
X-FRDM-KW38A
Fage Tile:
BLOCK DIAGRAM

Size | Document Number
c SCH-43110_B PDF: SPF-43110_B

Rev
Bl

Dafe: ___Friday, October 18, 2019 [ Sheel 2

of

3

T




Power Configuration V_BATTshould NOT exceed 3.6V. — VOD_RF
Default J27-off, J30-off.
Default: Buck Mode (auto start). V_BATT Default 1-2. Default: on - y
J29 J2r J30 C86
435 SHORTLNG HEADER
HDR1X2TH VDCDC N} 2 1 {VDCDC_IN ca7 cr8
| C REG_CFG P3v3 Lo HDR_1X3 V_MAIN ON BOTTO! 1 Tz VDD_BRD F X e TP
J38 327, 330 VDD_MCU  pyp J ONP IPNP;
ass Mode (auto start) - | HDR_1X2  HDR_1X2
TIERE e n(ssv» 4 1~2 J27-on = = = =
Operation 1.8V -3.6 V J30-on o = = = =
HDR 1X2 TH Place caps close to VDD_RF pins
Buck Mode (manual start)|  {~2 J27-off VREFH/VREF_OUT  VDD_RF VDD_RFF
Coin Gal Batiery Gperation essswsrosen || J30-OfF 8 L ONP T ShortinG HEADER
HDR_1X3 DDA N7 |Lon_sorrom LavER (1.45-3.6V)
Buck Mode (auto start) - H
Tk Mode autastart) 2~3 J27-off oo PSW CFG 1 Default: on. s VDD_MCU i )
Coin Call Batiery Opération J30-off DNP — 0.AuH [ H VCO leakage decoupling capacitors.
uF 60 VDD_1P450UT PMCIN 1 2 VDD RFF i
0.1uf 0.1uH i
= C66 ce7 C65 2—Cdd i
10uF uF 0AUF | 0.4uF |
= = i
PSWTICH_CON . VDCDC_IN . (1.71-3.6V) i c82
,L cse ol coa Place caps close to VDDO/VDDI pins H 3pF 3pF 3pF 3pF
10uF H
10uF i £ L L L
Place cap close to VDCDC_IN i Ny - ' §
of 8 ¥ & & 8 8 § ¥ 2
uts
zZ o - < £ - & o z £
dgg8seegsgg
a s 0 2
§5° geggit
VDD_BRD H 3 8
[4 2 5
— 8 pswitch S &
DNP P R69 § 2
10K (pg34)  PTAOISWD_DIO éé PTAO/SWD_DIO/RF_ACTIVE/SPI0_PCS1/TPM1_CHO/SWD_DIO o s PTCH/DIAG1/RF_EARLY WARNING/ANT B/12C0_SDALPUARTO_RTS/TPMO_CH2ISPI1_SCK [3g—tbrey PTC1  (pg5,6)
(pg3) PTA1/SWD_CLK PTA1/SWD_CLK/RF_STATUS/SPIT_PCSO/TPMT_CH1/SWD_CLK PTC2/DIAG2/LLWU_P10/TX_SWITCH/I2C1_SCLLPUARTO_RX/CMT_IRO/DTM RX/SPI1_SOUT B PTC2  (pgS)
(pg3456) RST_TGTMCU b K PTA2/RESET/TPMO_CH3 PTC3/DIAG3/LLWU_P11/RX_SWITCH/I2C1_SDA/LPUARTO_TX/TPMO_CH1/DTM_TX/SPI1_SIN/CANO_TX PTC3  (pg5,6)
(pg56) PTA16 PTA16/LLWU_P4/SPi1_SOUT/TPUART_RTS/TPMO_CHO PTCA/DIAG4/LLWU_P12/RF_ACTIVE/ANT A/EXTRG_INLPUARTO CTS/TPM1_CHO/I2C0_SCL/SPI1_PCSO0/CANO_RX PTC4  (pg5,6)
c47 (pg5)  PTA17 PTA17/LLWU_P5/SPI1_SIN/LPUART1_RX/CANO_TX/TPM_CLKIN1 PTC5/PTCSILLWU_P13/RF_NOT ALLOWEDRF PRIORITYLPTIRO ALT2LPURRTO RTSTPMI CH1 TRXTETICTSS. PTC5  (p95.6)
0.1uF (pg5.6) PTA18 PTA18/LLWU_P6/SPI1_SCK/LPUART1_TX/CANO_RX/TPM2_CHO PTC6ILLWU_P14/RF_RFOSC_EN/I2C1_SCL/ILPUARTO_RXTPM2_CHO u RT0-TX TGTVCU UARTO_RX_TGTMCU  (pg4.6)
= DNP (pg5:6)  PTA19 PTA19/ADCO_SES/LLWU_P7/SPI1_PCSO/LPUART1_CTS/TPM2_CH1 C7/LLWU_P15/SPI0_PCS2/12C1_SDALPUARTO_TX/TPM2 CH1 UARTO_TX TGTMCU  (pg4.6)
N PTC16/LLWU_PO/RF_STATUS/SPI0_SCK/2C0_SDA/LPUARTO_RTS/TPM0_CH3/LPUART1_RTS PTC16  (pg5.6)
6 PTC17/LLWU_P1/RF_EXT_OSC_EN/SPI0_SOUT/I2C1_SCL/LPUARTO_RXDTM_RX/LPUARTT_RX PTC17  (pg5,6)
433 (pg56) PTBO 7| PTBOLLWU_P8/RF_RFOSC_EN/I2CO_SCLICMPO_OUT/TPMO_CH1/CLKOUT/CANO_TX PTCTB/LLWU_P2/SPI0_SIN/I2C1_SDAILPUARTO_TX/DTM_TX/LPUART1_TX PTC18  (pg5,6)
HDR_1X2 (pg56) PTBI PTEN/ADCO SE(/OPY INSRE PRIGRITY/DTM RX12CO_SDA/LETMRD ALTHTRMI CHEICMT_IROIGANO RX PTC19/LLWU_P3/RF_EARLY_WARNING/SPI0_PCS0/I2C0_SCL/LPUARTO_CTS/LPUART1_CTS PTC19  (pg5,6)
= (pg56) PTB2 PTB2/ADCO_SE3/CMPO_IN3/RF_NOT_ALLOWED/LLWU_P9/DTM_TX/TPMO_CHOITPN1_CHO/TPM
DNP (pg56) PTB3 PTBTEIRTALT2K PTB3/ADCO_SE2/CMPO_IN4/ERCLK32K/RF_ACTIVE/LPUART1_RTS_bITPMO_CH1/CLKGUT/TPM1 CH1/RTC CLKOUT/TPM2_CH1
PTBT7EXTAL 32K PTB16/EXTALI2K/EXTAL32KILPUART1_RX/I3C1_SCLITPM2_CHO
- = PTB17/XTAL32K/XTAL32K/LPUART1 TX/I2C1_SDA'TPM2_Cl
(pg56) PTBI8 K PTB18/NMI/ADCO_SE4/CMP0_IN2/LPUART1_CTS/I2C1_SCL/TPM_CLKINO/TPMO_CHO
XTAL_OUT_CON XTAL_OUT
C70“1OPF 2 xra_out 24 ADCO_DPO/CMPO_INO  (pg5.,6)
Place o ts close XTAL_32M ADCO_DPO/CMPO_INO ) DPO/CMPO | Py
Flace components close to bUT 5 0 T S0 XTAL ADCO_DMOICMPO_IN1 22 ADCO_DMO/CMPO_INT  (pg5,6)
EXTAL
p—— DCDC_LP
ﬁf\/\/‘(\ 1 194 bee 1p " "
DCDC_LN 14 | DCDC_LN_1 s GANT 33 ANT Il
= DCDC_LN_2 7] ANT [
Place ind close to DUT g 3 g‘
9w 8
o @ QO
u = 3
2| o o
2 8 5 MKW38AS12VFT4
Custom shield.
SLE-100010072-F01
RF 3 4
POWER MANAGEMENT —9)
32MHz XTAL & 32kHz XTAL
= = on
PSV_USB  PS9V VIN  PSV_SDA PSW PS5V vi e rin 1
RF_SMA
< < < < XTAL 32M 1 ng 3 EXTAL 32M
D5 D13 P3V3_LDO o7
RB160M- RB160M-30. RB160M-30 RB160M-30 u1e o 32MHz = 10PF
DNP
o o o I NCP1117ST33T36 T
P59V VIN VR 3 - 2
2 RF 50
Y2 ANT 1 .“
o|. ca4s RBIEOM-30 PTBIB/XTAL 32K 1 (T 2 PTBI7/EXTAL 32K 0.0047uH 55
U !
" 32.768 KHZ %0 oo il
P21 - 0.6pF 0.3pF
F_Antenna
CAD Note
50 ohm
SHORTING HERDER ON BOTTOM LAYER controlled
SWD CONNECTOR Jumper is shorted by a cut-t impedence line
; LED PWR CFG on bottom layer. Cutting the trace
i — — £fectively isolate the on-board
{ COIN CELL 28 NCU £rom the OpenSDA
| VAN 924 VOD_BRD P1V8 3v3 BRD debug interface.
; HOLDER v BATT R %3 Bf m o X —<<>> PTAUSWD_DIO  (pg3.4)
H BT1 D10
H 1 .
H 1 1 _PWBBATT A par C —‘7 VRP_BRD 5 5 D> PTAUSWD_CLK  (pg3) X
H ‘ It L) HOR 1X2 TH 2
; + cs6 P20 1 PDR 1z P39
i SBa21-45R RB160M-30 SHORTING 1-2 319973 S SWo_CLK T6THMO IN CIRCUIT TEST
IWUF o o o Stoot8—x WO-CHLTETHED (o) GND PROBING |_ICAP Classification; CP; WO X PpuBl
i 7 [8 P25 Drawing Tille:
H = o *x—foo15—X
| ) v BATT *—1° D> RST_TGTMCUb  (pg3:4,56) P19 X-FRDM-KW38A
i R70 A 3
: DNP 0 HDR 2X5 l o 00 R4 Page Tille:
MKW38A MCU
o o
£ 28 = = Size Document Number Rev
R F c SCH-43110_B PDF: SPF-43110_B B1
T Sheet 3 o 6




RESET

ner i R Enason
OpenSDA Interface PR pge—T N
< wrmiey
s 5o,
eon
L £ =
4 v T
5] o o
0| sos pst tonucu s 8
v
Pavs_soA Th2 g TP.2102A TP 21028 o'
Favs_son
wovs_5pn eavs 508 Carot e
2 e B0 ]
oor - B S sRtozcusn
o
e
T T N rls sonswoen
oon 2 13 B e e
I ee e K R
Pavs_soA 3 =k Sw1 oree
7RG T, LKzt A TR CTS TRTSS0 e, |- S0
A TP DT CaPTAVGARTS RUETIo-che we
o son TG TOOTRACE SO BT ChaP AL AR e chy
osv_son S o A - —
o S A e i E—
Tess .
vear
s Povson —
soom T % TARGET MCU
oo 504 uss con vaus
ExrALPTABETHO,FLTZFTH Cug o e INTERFACE
XTALOPTATSIFTHT_FLTOFTM CLRINYLPTIRD ALTI s e ,5 output o system SIGNALS
VREGIN ONP. = ONP from Level shifter
Vo L L om ez T
, (S50 0w - - i)
e sor_swo_06 8
o son ST Tomicy 8 o e reue 18 s o T,
Ao SETSo CHOPTEYRCD SCUETHT CHOFTH G et ps 2D o
A S A S S
sas X
R Vrgmey
ore w
resos g Fesososise =a |, ,
. L8 vttlveon vece
o 19 | eeser ‘ 15} L ‘ u R25 1K UARTO_RX_TOTHCU  (pe3§)
I T Toicu R N .
o .
Ar L4
Isolation
To0cpr cesosvost B UsRTI_RTS ToTHOU R g 2 : Output to system
- ) 4000 SE1STSI CHAPTCYSPD POSVURRTT RISETHG grzso mxoouuwy ps | B—anri AT Tomious Ak ol Resistors Qumt e
" 2wt O S BT 0 0 W P8 [ Tt e e
<| o GMP1 INUPTCISPIO_PCSYIUART1 RX/FTMD_GHaI2S0, TX BOLKILLINU 7 -3 —DARTTRATGTET-R——— TLVCHIT4S V_1TemHeu
TGRS POSIUARY | TG RSB DUV P |2 DRI
A g L L -
o PSSP SO0 P05 IXTRGESE A B TSeE ML 0 T m
e TG aR b BBt ias R 12 e
: cas
Rég. i TP2S 0.AuF
10K TP = 7 R29 1K
Tt T romicy = 2 voon
- e i AT TOTICY )
0 i I3
o g H ot: ulup prvents candoms
L o] o St o e Sefore GRkT
aupen Loci e o
I e nput o Leve e
[ ot
s
S T
ProsP0 PSRRI RTSETH GHAEWM_INLLL P ™ Vrgmiey
Ao SEORPTONSHD Posh AT IR G0 A EN 857 swo 010 ToTHe B
e e saap ACRLARTS TP GRS oL P o How 3 PRS00 603
T TR oA T e Py sou,swoe T o
Son_sPip_sour i N — SWO_CLK_TOTHCU  g3)
e L] [TT2Y] :
. 8
e GND
TavoTe
[E——
wremiey
e
o Losr
son swo en oon veos [ ST o
S04 _sPig_scK | sl 4
TP v
ol [P L&J
o colt
pre—
OPEN SDA
POWER OUTPUTS
OPEN SDA
INPUT POWER .
PV sDA i path e sovours Leath
¢ Not: You can pover opensa
o i s SRR
5V0C, 10m st e provided el
o this 7all (P3V3 SDA) " o oEVET)
8 T Coversoeveon G ———
e
Psv_SDA_PSW
i path
Pov_son T _ipathy
OpenSDA INTERFACE JTAG CONNECTOR PWR SWITCH T
(To enable 5v from
USB connector) D vouT33 conprvideup o 120ma
v TS S0 con provideup t0 50mA
oo 508 Bl son G
(D
2
vy som
- oz e
o
. 1/0 POWER
i path
leath
I - v_reTHCY & Wﬂ\‘xﬂn
e w2 T power ol 5 supported
e oty
o Power should be provided
o s e
oz S S o
e Costcston. e wo x _eum
=
X-FRDM-KW38A
P
OpenSDA interface
o o
o SCrtst10_8 POF.sprasitn G
S Fr CeTE T I




CAN/LIN Power

Note: P12V is alternative input power supply from 123, 32 or J13.
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