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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.
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32kHz XTAL

SWD CONNECTOR
SHORTING HEADER ON BOTTOM LAYER

Jumper is shorted by a cut-trace 
on bottom layer. Cutting the trace 
will effectively isolate the on-board 
MCU from the OpenSDA 
debug interface.

COIN CELL
HOLDER

* For External PS, If 3.6V - 20V shunt J23 1-2,
else if PS 1.8 - 3.6V shunt J23 2-3.

32MHz XTAL

PWR_CFG

POWER MANAGMENT

EXTERNAL PS

IN CIRCUIT TEST
GND PROBING

Place components close to DUT

Place caps close to VDD0/VDD1 pins

Place caps close to VDD_RF pins

REG_CFG

DCDC_CFG

PSW_CFG
(1.45-3.6V)

(1.71-3.6V)

Place ind close to DUT

3-4

1-2
5-6

3-4

3-4

PSW_CFG
 J16

DCDC_CFG
 J17

REG_CFG
 J22

1-2 3-4
1-3
2-4
5-6

5-6
3-4

5-6

Bypass Mode (auto start)
VDCDC_IN (1.71 to 3.6V) 
Operation 1.8V - 3.6 V

Boost Mode (auto start)

Buck Mode (auto start)

Buck Mode (manual start)

press SW6 to start 5-6

5-6

Power Configuration

Use star config. for VDD_RF1 and VDD_RF2 cap

VDCDC_IN (0.9V to 1.8V) 
Single Battery Operation

VDCDC_IN (1.8V to 4.2V) 
Coin Cell Battery Operation

VDCDC_IN (1.8V to 4.2V) 
Coin Cell Battery Operation

2-4

1-2

PWR_CFG
 J18

2-4

2-4

MONITOTING

Place cap close to VDCDC_IN

CAD NOTE:
R71 - R74:

Place both 
resistors
sharing pin 1

CAD NOTE:
R76 - R77:

Place both 
resistors
sharing pin 1

MKW41Z512VHT4 MCU

CAD NOTE:
SMA - F-Antenna:

Place both 
capacitor
sharing pin 1 RF

50 ohm controlled 
impedence line

CAD NOTE:
Open Solder Mask
Bottom below
F-Antenna on
"feedpoint" via

P3V3_LED

P3V3

GND

V_BATT

V_BATT

V_MCU

VDD_1P8F

P3V3

P3V3_BRD

P3V3_LED_PWR

P5V_USB P5V_SDA_PSWP5-9V_VIN

VDD_1P8F

VDD_1P45F

VDD_1P45F

VDD_1P8F

V_MCU

V_BATT

VDD_RF

V_EXT

V_BATT

PTA0_SWD_DIO{3,4,5}

PTA1_SWD_CLK{3,5}

RST_TGTMCU_b{3,4,5}

SWD_CLK_TGTMCU{4}

RST_TGTMCU_b {3,4,5}

PTA0_SWD_DIO {3,4,5}

PTA1_SWD_CLK {3,5}

PTB16 {5} PTB17{5}

PTA16 {5}
PTA17 {5}
PTA18 {5}
PTA19 {5}

PTB0 {5}
PTB1 {5}
PTB2 {5}
PTB3 {5}
PTB16/XTAL_32K {3}
PTB17/EXTAL_32K {3}
PTB18 {5}

XTAL_32M {3}
EXTAL_32M {3}

BATT_MONITOR{5}

EXTAL_32M

{3}
XTAL_32M{3}

UART0_RX_TGTMCU{4,5}
UART0_TX_TGTMCU{4,5}

PTC1{5}
PTC2{5}
PTC3{5}
PTC4{5}
PTC5{5}

PTC16{5}
PTC17{5}
PTC18{5}
PTC19{5}

ADC0_DP0/CMP0_IN0{5}
ADC0_DM0/CMP0_IN1{5}

PTB17/EXTAL_32K{3}PTB16/XTAL_32K {3}
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PTB3/ADC0_SE2/CMP0_IN4/CLKOUT/TPM1_CH1/DTEST9/RTC_CLKOUT/ERCLK32K
19

PTB16/EXTAL32K/I2C1_SCL/TPM2_CH0/DTEST10
21

PTB17/XTAL32K/I2C1_SDA/TPM2_CH1/DTEST11
22

PTB18/DAC0_OUT/ADC0_SE4/CMP0_IN2/I2C1_SCL/TPM_CLKIN0/TPM0_CH0/DTEST8/NMI
23

PTB0/LLWU_P8/XTAL_OUT_EN/I2C0_SCL/CMP0_OUT/TPM0_CH1/DTEST11/CLKOUT
16
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PTA0/SWD_DIO/TSI0_CH8/SPI0_PCS1/TPM1_CH0/DTEST12
1

PTA1/SWD_CLK/TSI0_CH9/SPI1_PCS0/TPM1_CH1/DTEST13
2

PTA2/RESET/TPM0_CH3
3

PTA16/LLWU_P4/TSI0_CH10/SPI1_SOUT/TPM0_CH0/DTEST4/DCDC_TESTO2
4

PTA17/LLWU_P5/TSI0_CH11/SPI1_SIN/TPM_CLKIN1/DTEST5/DCDC_TESTO3
5

PTA18/LLWU_P6/TSI0_CH12/SPI1_SCK/TPM2_CH0/DTEST6/DCDC_TESTO4
6

PTA19/LLWU_P7/TSI0_CH13/ADC0_SE5/SPI1_PCS0/TPM2_CH1/DTEST7/DCDC_TESTO5
7

ADC0_DP0/CMP0_IN0
24
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PSWITCH
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PTC1/ANT_B/I2C0_SDA/UART0_RTS/TPM0_CH2/DTEST5/RF_ACTIVE
37

PTC2/LLWU_P10/TSI0_CH14/DIAG1/TX_SWITCH/I2C1_SCL/UART0_RX/CMT_IRO/DTEST6/DTM_RX
38

PTC3/LLWU_P11/TSI0_CH15/DIAG2/RX_SWITCH/I2C1_SDA/UART0_TX/TPM0_CH1/DTEST7/DTM_TX
39

PTC4/LLWU_P12/TSI0_CH0/DIAG3/ANT_A/EXTRG_IN/UART0_CTS/TPM1_CH0/DTEST0/BSM_DATA
40

PTC5/LLWU_P13/TSI0_CH1/DIAG4/RF_OFF/LPTMR0_ALT2/UART0_RTS/TPM1_CH1/DTEST1/BSM_CLK
41

PTC6/LLWU_P14/XTAL_OUT_EN/TSI0_CH2/I2C1_SCL/UART0_RX/TPM2_CH0/DTEST2/BSM_FRAME
42

PTC7/LLWU_P15/TSI0_CH3/SPI0_PCS2/I2C1_SDA/UART0_TX/TPM2_CH1/DTEST3/BSM_DATA
43

PTC16/LLWU_P0/TSI0_CH4/SPI0_SCK/I2C0_SDA/UART0_RTS/TPM0_CH3/DTEST0/DCDC_TESTO1
45

PTC17/LLWU_P1/TSI0_CH5/SPI0_SOUT/I2C1_SCL/UART0_RX/BSM_FRAME/DTEST1/DTM_RX
46

PTC18/LLWU_P2/TSI0_CH6/SPI0_SIN/I2C1_SDA/UART0_TX/BSM_DATA/DTEST2/DTM_TX
47

PTC19/LLWU_P3/TSI0_CH7/SPI0_PCS0/I2C0_SCL/UART0_CTS/BSM_CLK/DTEST3/RF_ACTIVE
48
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pathi

pathi

i path

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

P5V_TRG_SDA can provide up to 450mA
(per USB spec) of power at 5VDC 
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

OPEN SDA 
INPUT POWER

pathi

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

OpenSDA INTERFACE JTAG CONNECTOR

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

TARGET MCU
INTERFACE 
SIGNALS

PWR SWITCH
(To enable 5v from
USB connector)

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

CAD NOTE:
RX/TX POKA-YOKE:

Place both 
resistors 
with the same orientation 
and provide same airgap 
between RX to TX resistors 
terminals in a square fashion.

ACTIVE HIGH

RESET

Isolation

Resistors

OpenSDA Interface

HW Designer: Rafael del Rey

RST Push Button
Bypass

Output to system 
from Level shifter

Output to system 
from Level shifter

Output to system 
from Level shifter

SHORTING HEADER
ON BOTTOM LAYER

SHORTING HEADER
ON BOTTOM LAYER

SDA_VOUT33

P5V_SDA_PSW

P3V3_BRD
V_TGTMCU

P3V3
SDA_VOUT33

P3V3_SDA

P3V3_SDA

P5V_SDA

P5V_SDA

P5V_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA

P5V_SDA

P3V3_SDA

V_TGTMCU

SDA_VOUT33

V_TGTMCU

V_TGTMCUP3V3_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDA

P3V3_SDAP3V3_SDA

V_TGTMCU

V_TGTMCU

P5V_SDA

P5V_SDA

V_TGTMCU

P3V3_SDA

P3V3_SDA

V_TGTMCU
P3V3_SDA

P3V3_SDA

RST_TGTMCU_b{3,5}

UART0_TX_TGTMCU{3,5}

PTA0_SWD_DIO{3,5}

UART0_RX_TGTMCU{3,5}

SWD_CLK_TGTMCU{3}
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