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CAD NOTE: 
Please place these capacitors 
near their respective CPU pin
(VDD to VSS)

KINETIS KE15Z QFN

VDD_KE15Z

VDD_KE15Z

UART0_TX_TGTMCU

UART0_RX_TGTMCU

PTD0PTA0
PTA1
PTA2
PTA3
PTA4
PTA5
PTA7

PTB0
PTB1
PTB2
PTB3
PTB4
PTB5
PTB6
PTB7

PTC0
PTC1
PTC2
PTC3
PTC4
PTC5
PTC6
PTC7

PTD1
PTD3
PTD5
PTD6
PTD7

PTE0
PTE1
PTE4
PTE5
PTE8
PTE10
PTE11

PTA0
PTA0/Arduino_A5

PTA2 PTA2/FXOS_SDA

PTA3 PTA3/FXOS_SCL

PTA4

PTA5
PTA5/Arduino_RESET

PTB2

PTB3

PTB4 PTB4/RGB_GREEN

PTB6 PTB6/Crystal8M_XTAL

PTB7 PTB7/Crystal8M_EXTAL

PTC4 PTC4/SWD_CLK

PTC5 PTC5/GES_SHIELD

PTA1
PTA1/Arduino_A4

PTA7
PTA7/Arduino_A2

PTB0

PTB1

PTD5 PTD5/TOUCH_M_RX_1/GES_R5

PTD6 PTD6/TOUCH_M_RX_0/GES_R4

PTD7 PTD7/TOUCH_S_4/GES_C1

PTE0/TOUCH_S_1/GES_C4PTE0

PTE1/TOUCH_S_2/GES_C3PTE1

PTE4/TouchPad_1PTE4

PTE5/TouchPad_0PTE5

PTE8/TOUCH_S_0/GES_C5PTE8

PTE10 PTE10/TOUCH_M_TX_1

PTE11/TOUCH_M_TX_0PTE11

RST_TGTMCU_b

SWD_DIO_TGTMCU

PTA7/THERM_0

PTB4/Arduino_D11

PTB5 PTB5/RGB_RED
PTB5/Arduino_D10

PTC0
PTC0/Arduino_D9

PTC1
PTC1/Arduino_D6

PTC2 PTC2/Arduino_A1

PTC3

PTC3/Arduino_A0

PTC6
PTC6/BLUETOOTH_RX

PTC7
PTC7/BLUETOOTH_TX

PTD0
PTD0/Arduino_D5

PTD1 PTD1/RGB_BLUE
PTD1/Arduino_D3

PTD3 PTD3/BUTTON_0
PTD3/Arduino_D4

PTA3/Arduino_D15

PTA2/Arduino_D14

PTB2/Arduino_D13

PTB3/Arduino_D12

PTC6/Arduino_D0

PTC7/Arduino_D1

PTC1/GES_R3

PTC0/GES_R2PTA0/TOUCH_S_5/GES_C0

PTA1/TOUCH_S_3/GES_C2

PTE1/THERM_1

PTE1/Arduino_A3

PTC3/BUTTON_1

PTE11/Arduino_D2

PTB3/FXOS_INT

PTE10/Arduino_D8

PTB2/FXOS_RST

PTE8/Arduino_D7

PTC7/GES_R1

PTC6/GES_R0
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R126 0
DNP

R152 0
DNP

R142 0

R129 0

R133 0
DNP

R9 0
DNP

C8
220PF

R145 0
DNP

R139 0
DNP

R28 0

R13 0
DNP

R17 0

R26 0

R24 0

C1

0.1UF

R148 0

R146 0

R33 0
DNP

C9
220PF

U1

MKE15Z64VFP4  

PTA7/ADC0_SE3/FTM0_FLT2/LPSPI0_PCS3/RTC_CLKIN/LPUART1_RTS
25

PTA3/LPI2C0_SCL/EWM_IN/LPUART0_TX
28 PTA2/LPI2C0_SDA/EWM_OUT/LPUART0_RX
29 PTA1/ADC0_SE1/ACMP0_IN1/TSI0_CH18/FTM1_CH1/LPI2C0_SDAS/FTM1_QD_PHA/LPUART0_RTS/TRGMUX_OUT0
30 PTA0/ADC0_SE0/ACMP0_IN0/TSI0_CH17/LPI2C0_SCLS/LPUART0_CTS/TRGMUX_OUT3
31

PTA5/RESET/TCLK1
38 PTA4/SWD_DIO/ACMP0_OUT/EWM_OUT
39

PTB7/EXTAL/LPI2C0_SCL
8 PTB6/XTAL/LPI2C0_SDA
9 PTB5/TSI0_CH9/FTM0_CH5/LPSPI0_PCS1/TRGMUX_IN0

11 PTB4/TSI0_CH8/FTM0_CH4/LPSPI0_SOUT/TRGMUX_IN1
12 PTB3/ADC0_SE7/TSI0_CH21/FTM1_CH1/LPSPI0_SIN/FTM1_QD_PHA/TRGMUX_IN2
20 PTB2/ADC0_SE6/TSI0_CH20/FTM1_CH0/LPSPI0_SCK/FTM1_QD_PHB/TRGMUX_IN3
22 PTB1/ADC0_SE5/LPUART0_TX/LPSPI0_SOUT/TCLK0
23 PTB0/ADC0_SE4/LPUART0_RX/LPSPI0_PCS0/LPTMR0_ALT3/PWT_IN3
24

PTC3/ADC0_SE11/ACMP0_IN4/FTM0_CH3
13 PTC2/ADC0_SE10/ACMP0_IN5/FTM0_CH2
14 PTC1/ADC0_SE9/TSI0_CH23/FTM0_CH1
18 PTC0/ADC0_SE8/TSI0_CH22/FTM0_CH0
19

PTC7/TSI0_CH16/LPUART1_TX/CAN0_TX
32 PTC6/TSI0_CH15/LPUART1_RX/CAN0_RX
33 PTC5/TSI0_CH12/RTC_CLKOUT
36 PTC4/ACMP0_IN2/FTM1_CH0/RTC_CLKOUT/EWM_IN/FTM1_QD_PHB/SWD_CLK
37

PTD1/TSI0_CH5/FTM0_CH3/TRGMUX_OUT2
1PTD0/TSI0_CH4/FTM0_CH2/TRGMUX_OUT1
2

PTD7/TSI0_CH10/LPUART2_TX
15PTD6/TSI0_CH7/LPUART2_RX
16PTD5/TSI0_CH6/LPTMR0_ALT2/PWT_IN2/LPUART2_CTS
17PTD3/NMI
27

PTE11/TSI0_CH3/PWT_IN1/LPTMR0_ALT1
3PTE10/TSI0_CH2/CLKOUT
4

PTE5/TSI0_CH0/TCLK2/CAN0_TX/EWM_IN
5PTE4/TSI0_CH1/BUSOUT/CAN0_RX/EWM_OUT
6

PTE8/ACMP0_IN3/TSI0_CH11
10

PTE1/TSI0_CH14/LPSPI0_SIN/LPI2C0_HREQ
34PTE0/TSI0_CH13/LPSPI0_SCK/TCLK1
35

VD
D

/V
D

D
A/

VR
EF

H
7

VD
D

26
VS

S/
VR

EF
L

21

VS
S

40

VS
S1

41

R23 0

R20 0

R110 0

R31 0
DNP

R8 0

R140 0

R151 0

R143 0
DNP

R130 0
DNP

C2

0.1UF

R3 0

R6 0

R19 0

R131 0
DNP

R25 0
DNP

R150 0
DNP

R111 0
DNP

R135 0
DNP

R144 0

R138 0

R149 0
DNP

R147 0
DNP

R29 0
DNP

R30 0

R22 0
DNP

R11 0

R128 0
DNP

R32 0

R141 0
DNP
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pathi

pathi

OPEN SDA 
INPUT POWER

i pathpathi

3.3VDC, 10mA should be provided
to this rail (P3V3_SDA) 
in order to power openSDA 
module

SDA_VOUT33 can provide up to 120mA
of power at 3.3VDC to your system

Power should be provided 
to this rail for the logic
related to your platform I/O 

Note: You can power openSDA 
with your own power supplies
by replacing this rail
(SDA_VOUT33)
with your 3.3V power supply rail

OPEN SDA 
POWER OUTPUTS

This power rail is supported
from 1.8V to 5V

I/O POWER
INPUT

OpenSDA INTERFACE JTAG CONNECTOR

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

TARGET MCU
INTERFACE 
SIGNALS

PWR SWITCH
PU/PD LOGIC (DIR PIN):
BUFFER IS TRISTATED WHEN 
P3V3_SDA IS UNPOWERED

(To enable 5v from
USB connector)

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

{For enablement purposes only}

ACTIVE HIGH

RESET

Isolation
Resistors

SHORTING HEADER ON BOTTOM LAYER

OpenSDA Interface

HW Designer: Rafael del Rey

RST Push Button
Bypass

Output to system 
from Level shifter

Output to system 
from Level shifter

Isolation and level shift stage
(for 1.8 to 5V compatibility)

* Default 1-2

* Default 1-2

SHORTING HEADER
ON BOTTOM LAYER

Input to Level shifter
from system

MICRO-AB

P5V_SDA_PSW can provide up to 450mA
(per USB spec) of power at 5VDC 
to your system

P3V3_SDA

P3V3_SDA

P5V_SDA

P5V_SDA

SDA_VOUT33

P5V_SDA

P3V3_SDA

P3V3_SDA

P5V_SDA

P5V_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA P3V3_SDA V_TGTMCU V_TGTMCU

P3V3_SDA

V_TGTMCU

P5V_SDA

P3V3_SDA

P3V3_SDA V_TGTMCU

P3V3_SDA

P3V3_SDA V_TGTMCU

P3V3_SDA V_TGTMCU

P3V3_SDA V_TGTMCU

P3V3_SDA SDA_VOUT33

P5V_SDA_PSW

V_TGTMCU VDD

V_TGTMCU

RST_TGTMCU_b

UART0_RX_TGTMCU

SWD_CLK_TGTMCU

UART0_TX_TGTMCU

SWD_DIO_TGTMCU
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R34
10.0K

R43 33

C17
10uF

TP8

C14
10uF

R44 0

DNP

TP3

J11

HDR 2X5
DNP

1 2
3 4

65
7 8
9 10

SW1

TL1015AF160QG

1 2

C26

0.1UF

U8

74LVCH1T45

VCCA
1

GND
2

A
3

B
4

DIR
5 VCCB

6

C15
1.0UF

C29

0.1UF

C27

0.1UF

R50 1.0K

C11

0.1UF

MK20DX128VFM5

U3

VDD1
1

VSS1
2

VDDA
7

VSSA
8

VBAT
11

JTAG_TCLK/SWD_CLK/EZP_CLK/TSI0_CH1/PTA0/UART0_CTS/UART0_COL/FTM0_CH5
12

JTAG_TDI/EZP_DI/TSI0_CH2/PTA1/UART0_RX/FTM0_CH6
13

JTAG_TDO/TRACE_SWO/EZP_DO/TSI0_CH3/PTA2/UART0_TX/FTM0_CH7
14

JTAG_TMS/SWD_DIO/TSI0_CH4/PTA3/UART0_RTS/FTM0_CH0
15

NMI/EZP_CS/TSI0_CH5/PTA4/FTM0_CH1/LLWU_P3
16

EXTAL0/PTA18/FTM0_FLT2/FTM_CLKIN0
17

XTAL0/PTA19/FTM1_FLT0/FTM_CLKIN1/LPTMR0_ALT1
18

ADC0_SE8/TSI0_CH0/PTB0/I2C0_SCL/FTM1_CH0/FTM1_QD_PHA/LLWU_P5
20

ADC0_SE9/TSI0_CH6/PTB1/I2C0_SDA/FTM1_CH1/FTM1_QD_PHB
21

ADC0_SE4B/CMP1_IN0/TSI0_CH15/PTC2/SPI0_PCS2/UART1_CTS/FTM0_CH1/I2S0_TX_FS
23

CMP1_IN1/PTC3/SPI0_PCS1/UART1_RX/FTM0_CH2/I2S0_TX_BCLK/LLWU_P7
24

PTC4/SPI0_PCS0/UART1_TX/FTM0_CH3/CMP1_OUT/LLWU_P8
25

PTC5/SPI0_SCK/LPTMR0_ALT2/I2S0_RXD0/CMP0_OUT/LLWU_P9
26

CMP0_IN0/PTC6/SPI0_SOUT/PDB0_EXTRG/I2S0_RX_BCLK/I2S0_MCLK/LLWU_P10
27

CMP0_IN1/PTC7/SPI0_SIN/USB_SOF_OUT/I2S0_RX_FS
28

PTD4/SPI0_PCS1/UART0_RTS/FTM0_CH4/EWM_IN/LLWU_P14
29

ADC0_SE6B/PTD5/SPI0_PCS2/UART0_CTS/UART0_COL/FTM0_CH5/EWM_OUT
30

ADC0_SE7B/PTD6/SPI0_PCS3/UART0_RX/FTM0_CH6/FTM0_FLT0/LLWU_P15
31

PTD7/CMT_IRO/UART0_TX/FTM0_CH7/FTM0_FLT1
32

VREGIN
6

VOUT33
5

USB0_DM
4

USB0_DP
3

EXTAL32
10

XTAL32
9

RESET
19

ADC0_SE15/TSI0_CH14/PTC1/SPI0_PCS3/UART1_RTS/FTM0_CH0/I2S0_TXD0/LLWU_P6
22

EPAD
33

TP11
R52

10.0K

R38
0

U9

74LVCH1T45

VCCA
1

GND
2

A
3

B
4

DIR
5 VCCB

6

R67 0

DNP

R46

10.0K

R64
15K

R59

10.0K

J8
HDR 1X2

12

TP14

R48
4.7K

TP6

R55

10.0K

L2

330 OHM

1 2

R36

10.0K

C20
2.2uF

R54
4.7K
DNP

C16
1000pF

C25

0.1UF

TP4

R45 1.0K

R56

4.7K

C22

0.1UF

TP12

R39
10.0K

TP2

J7

HDR 1X2
DNP

1
2

C12

0.1UF

TP9

U4

NLX2G14

VCC
5

A2
3

GND
2

Y1
6

A1
1

Y2
4

U6

74LVCH1T45

VCCA
1

GND
2

A
3

B
4

DIR
5 VCCB

6

J6

ZX62-AB-5P

VBUS
1

D-
2

D+
3

ID
4

GND
5

SH
EL

L1
6

SH
EL

L2
7

SH
EL

L3
8

SH
EL

L4
9

TP7

D1

RED

AC

R62
10.0K

D2

LE
D

_Y
E

LL
O

W

A
C

TP10

X1

8MHZ
 

1

4

3

2

TP13

C19
22PF
DNP

TP5

R41
0

R66 0

DNP

C30
18pF
DNP

C13

0.1UF

C28

0.1UF

C24

0.1UF

R47

4.7K

R65 1.0K

C18
22PF
DNP

R61
10.0KDNP

C21

0.1UF

TP15

U10

MIC2005-0.8YM6

VOUT
6

CSLEW
5

ENABLE
3

GND
2

VIN
1

FAULT
4

C10
0.1UF

C31

0.1UF

R63
10.0K

R57
10.0K
DNP

J9

HDR 1X2

12

R37 4.7K

R40

2.2K

U7

74LVC2T45GM,125

1A
6 VCCA
7

VCCB
8

2A
5

DIR
3

GND
4

1B
1

2B
2

GN
D

VB
US

US
B 

ID

DP DM

U5

RClamp0854P.TCT

1

5

23

4

6
7

J5
HDR_1X3

1 2 3

SH1

0

C23

0.1UF

R51
270

TP16

R58
0

R35
10.0K

L1

330 OHM

1 2

R53
0

R49
10.0K

R42 33

J10 HDR 1X2
DNP

1 2R60

4.7K

U2

NTSX2102GU8H

G
N

D
4

B2
6

VC
C

B
8

VC
C

A
1

B1
7

OE
5

A1
2

A2
3TP1

UART0_TX_TGTMCU_R

TP_2102_B

SDA_RST

TC_EXTAL_TP
TC_XTAL_TP

SDA_RST

SDA_JTAG_TCLK

SDA_JTAG_TDI
SDA_JTAG_TDO

SDA_JTAG_TMS

SDA_SWD_EN_B

SDA_SWD_OE_B

SDA_SPI0_CS
SDA_SPI0_RST_B

SDA_RST_TGTMCU_J_B

LVLRST_EN

SDA_XTAL

SDA_EXTAL

SDA_USB_CONN_DP
SDA_USB_CONN_DN

SDA_SPI0_SOUT

SDA_SPI0_SIN

SDA_SPI0_SCK

S
D

A
_U

S
B

S
H

IE
LD

SDA_USB_DN
SDA_USB_DP

SDA_JTAG_TCLK
SDA_JTAG_TDI

UART0_RX_TGTMCU_R
SDA_SPI0_SCK

SDA_JTAG_TDO
SDA_JTAG_TMS

SDA_SPI0_SIN

SDA_LED

UART0_TX_TGTMCU_R

SDA_RST_TGTMCU_B

SDA_USB_P5V_SENSE

VTRG_FAULT_B
POWER_EN

SD
A_LE

D
_R

UART0_RX_TGTMCU_R

SDA_SPI0_CS

SDA_SPI0_RST_B SDA_SWD_EN

SDA_SWD_OE

SDA_RST_TGTMCU_J_B

UART0_RX_TGTMCU_BUF

VTRG_FAULT_B

SDA_SWD_EN_B_R

SWD_DIO_TGTMCU_BUF

SDA_SWD_EN_RSDA_SWD_EN

VTRG_EN

POWER_EN

SDA_RX_EN

SW1_RST_B

MIC2005_CSLEW

SDA_RST_LED

SDA_SWD_EN

UART0_TX_TGTMCU_BUF

SDA_SWD_OE

SDA_SPI0_SOUT

SDA_SWD_OE_RSDA_SWD_OE
SWD_CLK_TGTMCU_BUF

SDA_SWD_OE_B_R

P5V0_SDA_USB_CONN_VBUS

TC_SDA_USB_ID_TP

TP_2102_A
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Default I2C Slave Address:
      0011100 (0x1C)

FXOS8700CQ SENSOR
ACCELEROMETER + MAGNETOMETER

TSI TOUCH PAD

TOUCH_PAD_0
TOUCH_PAD_1

NMI_b 

Interrupt

INTERRUPT PUSH BUTTONS

BUTTON_0

BUTTON_1

RGB LED

RGB_RED RGB_GREEN

RGB_BLUE

THERMISTOR
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5VDC LDO
(e.g.7805)

FREEDOM PLATFORM
COMPATIBILITY HEADERS

3.3VDC Voltage Regulator

AREF

TOUCH_S_5/GES_C0

1-2: VDD = 5V Defult
2-3: VDD = 3.3V

20mOhm
Resistor in
layout

GES_R3

* Default 1-2
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5VDC Power Supply

ATTENTION!
WHEN MCU IS 5V POWERED DIRECTLY, PLEASE MAKE SURE THE INPUT POWER SOURCE IS 5V.
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