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TODO: UPDATE REFDES and NOTES
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.

SCH-28745

6. Using this board as an Arduino Host may require populating
one or more of the following bottom side resistors:
  -To source 3.3V to J3.10: populate R127
  -To source 5V to J3.12: populate R140
  -To source J3.6 and  IO_REF: populate R139 (5V) or R138 (3.3V)
  -To source 3.3V to J2.16: populate R128
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PIN FUNCTIONS
        USED

Header shorted with trace on bottom layer.
Cut trace to isolate the on-board MCU from 
the OpenSDA debug interface

TX
RX

SWD_CLK

SWD_DIO

BER TEST CONNECTOR

DATA
DCLK

SWD_CLK

PTA20

EMI SHIELD
PATTERN

CAD Note: Place TP42 close 
to processor pin

LEDs

PUSH BUTTONS

XTAL_32M

JTAG / SWD

MKW01 MCU

R96 and R97
share pin 1

Top side cut trace
Cut when using external 
source on J5

CAD Note: 

TX/RX POKA-YOKE:
Place both jumpers 
with the same orientation 
right next to each other.

Capacitors 
share pin 1

XTAL_32K

EXTAL_32M

SWD_DIO

RFIO

PA_BOOST

XCVR-SPI_MISO

XCVR-SPI_SS_B

XCVR-SPI_CLK

XCVR-SPI_MOSI

VR_PA

PA_BOOST_EXT

RFIO_EXT

VR_DIG

VR_ANA

DIO0 PTC3

PTC4DIO1

RESET_B_XCVR

JTAG_TCLK/SWD_CLK/EZP_CLK

PTA19DIO4

XTAL_32M

V_MCU

V_MCU

VSSA

V_MCUV_RF

V_RF

VSSA
V_MCU

V_MCU

V_MCU

P3V3_BRD

P3V3_BRD P3V3_BRD

P3V3_BRD

P3V3_BRD

V_MCU V_MCU

P3V3_BRD

PTA0/SWD_CLK

PTA4/NMI

PTC2

PTA19

PTC3

PTB2

PTB0

PTB17

PTD4/SPI1_PCS0

PTB1

PTD6/LLWU_P15

PTE0/SPI1_MISO

PTC4

PTD5/SPI1_SCK

PTD7

PTE1/SPI1_MOSI

PTA3/SWD_DIO

PTA0/SWD_CLK

DIO2
DIO1

DIO5/CLKOUT

DIO0

DIO3

EXTAL_32M
XTAL_32M

PTB1

DIO1
DIO2

PTE30

RESET_TGTMCU_B

SWD_CLK_TGTMCU

RESET_TGTMCU_B

PTA3/SWD_DIO

PTE30

PTE17
PTE16

DIO4

PTA18

PTD6/LLWU_P15

PTC2 PTA4/NMI

PTD7

PTE16

PTB1

PTB0

PTC1/RTC_IN

PTC1/RTC_IN

PTC1

PTA18DIO5/CLKOUT

PTA2/UART0_TX
PTA1/UART0_RX

PTE18/I2C0_SDA
PTE19/I2C0_SCL

PTE17

RXTX
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TP
45

R96

0

TP32

L1

5.6NH

1 2

C25

0.1UF

R85 100

R G B D17
CLV1A-FKB-CJ1M1F1BB7R4S3

2

1 4 3

C16

220PF

R557
10.0K

C46
10PF
DNP

C52
1000PF
DNP

C13 6.8PF

J42

HDR 1X2

1 2

SH41 0

C51
1000PF
DNP

L12

0.002UH

1 2

C11 10PF
DNP

C3

6.8PF

1

J48
SMA DNP

TP37

C17

0.01UF

R97 0

DNP

SW3

TL1015AF160QG

1 2

SW1

TL1015AF160QG

1 2

ANT1
7488910092

TP19

SH44 0

C4

5.6PF

L11
33NH

1
2

C28

0.1UF

R28

220

TP29

C12
6.8PF

C9
7.5PF

C58
100PF
DNP

C43

0.01UF

TP
44

L5

0.0068UH
1 2

D8
BLUE

A
C

TP39

R30

220

C50

100PF

U1
MKW01Z128

PTA0/SWD_CLK
10

PTA1/DISABLED
14

PTA18/EXTAL0
15

PTA19/XTAL0
16

PTA2/DISABLED
13

PTA20/RESET_b
33

PTA3/SWD_DIO
11

PTA4/NMI_b
12

PTB0
17

PTB1
18

PTB2
21

PTB17
22

PTC4/DISABLED
23

PTC1/ADC0_SE15
24

PTC2/ADC0_SE11
25

PTC3
26

PTD5
28

PTD6
29

PTD4
27

PTE1
34

PTE0/DISABLED
32

PTD7
31

PTE16/ADC0DP1/ADC0_SE1
5

PTE17/ADC0_DM1/ADC0_SE5a
6

PTE18/ADC0_DP2/ADC0_SE2
7

PTE19/ADC0_DM2/ADC0_SE6a
8

PTE30/DAC_OUT/ADC0_SE23/CMP0_IN4
9

RESET
48

RFIO
39

RXTX
37

V
S

S
1

4

V
S

S
1

20

V
S

S
A

3

DIO0/PTE2
49

DIO1/PTE3
50

DIO2
51

DIO3
52

DIO4
53

DIO5/CLKOUT
54

MOSI/PTC6
60

NSS/PTD0
58

NC_30
30

PA_BOOST
41

XTA
46

XTB
47

FL
A

G
1

61

FL
A

G
2

62

G
N

D
/S

C
A

N
36

G
N

D
_P

A
1

40

G
N

D
_P

A
2

38

SCK/PTC5
59

MISO/PTC7
57

V
B

A
T1

43

V
B

A
T2

35

V
D

D
19

V
D

D
55

V
D

D
A

56

VR_ANA
44

VR_DIG
45

VR_PA
42

VREFH
1

VREFL
2

SH40 0

R5
4.7K
DNP

R8 0

J5

HDR 1X2

1
2

C10 47PF

C54
1000PF
DNP

C19

0.1UF

C67
1.2PF

J35

SH HDR 1X2
DNP

1
2

Y4

32.768KHZ

VIO
1

NC4
4 NC3
3 NC2
2

NC5
5

GND
6

OUT
7NC8
8NC9
9NC10
10NC11
11VCC
12

TP41

TP
43

TP18

TP46

TP51

C42

0.1UF

SH43 0

TP
42

C1 10PF
DNP

R559
10.0K

SHUNT6

C45
10PF
DNP

L9

0.0047UH
1 2

C21

11PF

TP24

L3

5.6NH
1 2

C14

0.1UF

TP23

C15
2.0PF

J41
HDR 1X2

1 2

TP
49

C7 10PF
DNP

SW4

TL1015AF160QG

1 2

J31

HDR 1X2

1
2

C2

3.3PF

J14

HDR 2X5

1 2
3 4

65
7 8
9 10

TP30

TP35

C47
100PF

C8 10PF
DNP

Y1

32MHZ

1 4

32R29

220
SH45 0

SH42 0

SW2

TL1015AF160QG

1 2

TP38

R25
10.0K

L10
33NH

1
2

R11

220

J18

HDR_1X4

1
2
3
4

C20

11PF
DNP

L2

0.0068UH
1 2

SHUNT7

L4

15NH
1 2

R558
10.0K

C44

0.1UF

C36

0.1UF

C53
1000PF
DNP

TP
47

C68
3.3PF

TP36

C18

220PF

S1

RF SHIELD

DNP

1

2

3

4

5 6

7

8

9

10R556
10.0K
DNP

SHUNT3

C22

11PF

TP40

TP20
TP17

R9 0

J10
SH HDR 1X2

DNP

1 2

C27

10UF

TP48

1

J49
SMA DNP
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OUTIN

5VDC VR
SUPPORT

UART0

15Vmax

USB 5V (OpenSDA)

External Supply Voltage
          15V Max

For External Power Supply:
3.6V - 15V shunt J8 2-3 (Default)
1.8V - 3.6V shunt J8 1-2

FRDM/Arduino Connector
              5V - 9V

ARDUINO J3

MCU VOLTAGE

RF VOLTAGE

Headers are shorted by a cut-trace
on bottom layer.  Trace may be cut
to make current measurements.

LED VOLTAGE  / Peripherals

OpenSDA 
K20 3.3V LDO

I2C0

POWER MANAGEMENT

FRDM / ARDUINO HEADERS
       & LEVEL SHIFTERS

Using this board as an Arduino Host may require populating
one or more of the following bottom side resistors:
To source 3.3V to J3.10: populate R127
To source 5V to J3.12: populate R140
To source J3.6 and  IO_REF: populate R139 (5V) or R138 (3.3V)
To source 3.3V to J2.16: populate R128

5V

POWER ON 
     LED

(1.65V - 5.5V)

R120 & R121:
DNP for I2C0 (Default)
Populate for GPIO

R118 & R119:
DNP for I2C0 (Default)
Populate for GPIO

Populate for I2C0 (Default)
DNP for GPIO

SPI1

CAD Note: 
TX/RX POKA-YOKE:

D0/RX/INT
D1/TX/INT
D2/INT
D3/PWM/INT
D4/INT
D5/PWM/INT
D6/PWM/INT
D7/CMP/INT

A5/SCL/INT
A4/SDA/INT
A3/INT
A2/INT
A1/INT

D8/Int
D9/Int
D10/SPI_SS
D11/MOSI
D12/MISO
D13/SCK

P5-9V_VIN

P5V

P3V3_BRDIO_REF

P3V3_BRDIO_REF

P3V3_BRD

P3V3_BRD

P3V3_BRDIO_REF

5V_USB

V_EXT

SDA_USB_VOUT33

V_MCU

V_RF

P3V3

P3V3_LDO

P3V3_BRD

P5-9V_VIN

5V_USB

P3V3

P3V3

P5V

IO_REF

P3v3_BRDIO_REF

IO_REF

IO_REF

P3V3

PTE19/I2C0_SCL

PTE18/I2C0_SDA

PTD5/SPI1_SCK

PTD4/SPI1_PCS0
PTA3/SWD_DIO
PTA0/SWD_CLK

PTD6/LLWU_P15
PTE17
PTE16

DIO0
DIO1
DIO2
DIO3
DIO4

PTB0
PTA4/NMI

PTA19

PTB17

PTB1
PTB2

PTD7
PTC2
PTC1

PTA1/UART0_RX
PTA2/UART0_TX

RESET_TGTMCU_B

PTE0/SPI1_MISO
PTE1/SPI1_MOSI

RXTX
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TP10

TP115

J44
HDR 1X2

1 2

TP507

SHUNT4

R118 0DNP

R21
10.0K

TP121

SH7 0

C63

0.1UF

SH9 0

R141 0DNP

SH8 0

U5

NTSX2102GU8H

VCCA
1

A1
2

A2
3

GND
4

VCCB
8

B1
7

B2
6

OE
5

C41

0.1UF

Q1-1
BSS138PS

TL2

R6 0

DNP

R10

220

R134 0DNP

D1

MSS1P3L

A C

J3
CON_2x8_0.1"

1
2

3
4 6

5 7
8

9
10

11
12

13
14

15
16

TP13

SH10 0

J46
SH HDR 1X2

DNP

12
C5

10UF

C39

10UF
DNP

R140 0
DNP

SH1 0

R116
4.7K

TP12

C57
2.2UF

R135 0DNP

R138 0
DNP

J7
DNP

1 2 3

SH13 0

R119 0DNP

TP15

C62

0.1UF
TP123

D6

MSS1P3L

A C

R123 0DNP

D2

MSS1P3L

A C

R1 0

R137 0DNP

SH11 0

C61

0.1UF

C6

10UF
DNP

C56
470PF

TP33

R125
4.7K

TP14

TP4

TP11

J43
HDR 1X2

1 2

TP7

SH12 0

D9

MSS1P3L

A C

R128 0
DNP

R20 10.0K

J28

HDR 1X2

1
2

R126
4.7K

TP119

R130 0DNP

D7

MSS1P3L

A C

U17
TXB0108

V
C

C
A

2

V
C

C
B

19

A2
3

A4
5A3
4

G
N

D
11

A1
1

A5
6

A6
7

A7
8

OE
10

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

A8
9

R120 0DNP

TP122

SH14 0

J40
SH HDR 1X2

DNP

12

TP2

TP8

R1270
DNP

R132 0DNP

D4
RED

A
C

C37

2.2UF

D3

MSS1P3L

A C

SH3 0

TP112

SH15 0

J4
CON_2x6_0.1"

1
2

3
4 6

5 7
8

9
10

11
12

D10

MSS1P3L

A C

TP124

C48

0.1UF

R133 0DNP

TP9

C55
1UF

R117
4.7K

SHUNT5

R131 0DNP

Q1-2
BSS138PS

TP6

R122 0DNP

C65

4.7UF

U18

MIC5205-3.3

GND
2

VIN
1

VOUT
5

BYP
4

ON/OFF
3

R136 0DNP

J2
CON_2x10_0.1"

1
2

3
46

57
8

9
10

11
12

13
14

15
16

17
18

19
20

R139 0
DNP

C38

10UF
DNP

SHUNT1

R129 0DNP

U16
TXB0108

V
C

C
A

2

V
C

C
B

19

A2
3

A4
5A3
4

G
N

D
11

A1
1

A5
6

A6
7

A7
8

OE
10

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

A8
9

J47
SH HDR 1X2

DNP

12

J8

HDR TH 1X3

1
2
3

C40

10UF
DNP

J1
CON_2x8_0.1"

1
2

3
46

57
8

9
10

11
12

13
14

15
16

R3
0

SH16 0

R124 0
DNP

TP120

TL1

R121 0DNP

TP31

J45
SH HDR 1X2

DNP

12

D12

MSS1P3L

A C

C64
4.7UF

SH6 0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SCH-28745

PU/PD LOGIC:
SERIAL INTERFACE 
IS ALWAYS RESET 
WHEN USB PORT
IS DISCONNECTED

OpenSDA INTERFACE

OpenSDA INTERFACE JTAG CONNECTORSPARE 74HC125 buffer

DEBUGGER

TX

RX

CTS
RTS

TARGET MCU
INTERFACE 
SIGNALS

1-2: Default.
2-3: Reset signal direct 
to the MCU, to use when 
OpenSDA is not powered.

RESET

RST Push Button
Bypass

Output to system 
from Level shifter

SDA_RST

TC_EXTAL_TP
TC_XTAL_TP

SDA_SWD_OE_B

UART1_RX_TGTMCU

UART1_TX_TGTMCU

SDA_EXTAL
SDA_XTAL

TC_SDA_USB_ID_TP

SDA_USB_CONN_DN

SDA_SPI0_SOUT

SD
A_

U
SB

SH
IE

LD

SDA_JTAG_TCLK
SDA_JTAG_TDI
SDA_JTAG_TDO
SDA_JTAG_TMS

UART1_TX_TGTMCU
UART1_RX_TGTMCU
SDA_SPI0_SCK

SDA_SPI0_SIN

SDA_RST

SDA_JTAG_TCLK

SDA_JTAG_TDI
SDA_JTAG_TDO

SDA_JTAG_TMS

VTRG_FAULT_B
POWER_EN

VTRG_ENPOWER_EN

VTRG_FAULT_B

UART1_CTS_TGTMCU

UART1_RST_TGTMCU

UART1_CTS_TGTMCU
UART1_RST_TGTMCU

SDA_SWD_EN

SDA_USB_DP
SDA_USB_DN

RESET_B_TGTMCU

SWD_CLK_TGTMCU_R

SDA_LED

SDA_USB_CONN_DP

P5V0_SDA_USB_CONN_VBUS

SWD_DIO_TGTMCU

SDA_RST_TGTMCU_J_B

SDA_RST_TGTMCU_J_B

SW1_RST_B

GND

GND

GND

GND

GND

GND

GND

GND

P5V_SDA

GND GND

GND

SDA_USB_VOUT33

P5V_SDA

SDA_USB_VOUT33

SDA_USB_VOUT33

GNDGND

GND

SDA_USB_VOUT33
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