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1. Unless Otherwise Specified:
All resistors are in ohms, most are 1%, 1/10 Watt.  Otherwise are 5%, 1/8 Watt.
All capacitors are in uF, some are 10% or 20%
All voltages are DC
All polarized capacitors are tantalum

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.

Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

ICAP Classification: FCP: FIUO: PUBI:

A1

FRDM-KV10Z

C

Monday, January 18, 2016

BLOCK DIAGRAM

2 5

___ ___X
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

ICAP Classification: FCP: FIUO: PUBI:

A1

FRDM-KV10Z

C

Monday, January 18, 2016

BLOCK DIAGRAM

2 5

___ ___X
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

ICAP Classification: FCP: FIUO: PUBI:

A1

FRDM-KV10Z

C

Monday, January 18, 2016

BLOCK DIAGRAM

2 5

___ ___X



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PIN FUNCTIONS USED NET NAMES

SERIAL 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.

TX

SERIAL 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.

RXRX

TX

TX
RXRX

TX

KV10 - 48LQFP

LED FEATUREBGR THERMISTOR

90C to -20C

Vdiff ~ 0.372V to 2.879V
(Ta=25C 1.650V)

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.

SWD CONNECTOR

RC Filter

NET NAMES PIN FUNCTIONS USED

LEDRGB_BLUE

LEDRGB_GREENLEDRGB_RED

THER_A

THER_B

SWD_CLK_KV10

SWD_CLK_KV10

SWD_SDA_TGTMCU

ADC0_SE9/PTB1

ADC0_SE6/PTE18

ADC0_SE7/PTE19

ADC0_SE5/PTE17

ADC0_SE6/PTE18
ADC0_SE5/PTE17

ADC0_SE7/PTE19
ADC0_DP0
ADC0_DM1

ADC1_SE4/PTE30

PTA1/FTM2_CH0
PTA2/FTM2_CH1

FTM0_CH3/PTC4
FTM0_CH2/PTC3
FTM0_CH1/PTC2
FTM0_CH0/PTC1

FTM0_CH5
FTM0_CH4

PTC0/ADC1_SE11

PTC5/LLWU_P9/SPI0_SCK
CMP0_IN0/PTC6/LLWU_P10/SPI0_SOUT/I2C_SCL

PTD0/UART1_RX//LLWU_P12
PTD1/UART1_TX
PTD2/LLWU_P13/FTM0_CH2
PTD3/SPI0_SIN

PTD6/LLWU_P15/SPI0_PCS3
FTM1_CH1

PTA4/LLWU_P3/FTM0_CH1

PTB0/LLWU_P5

PTB3/I2C0_SDA

PTE16/ADC0_SE1

PTE24/FTM0_CH0
PTE25/FTM0_CH1

CMP1_IN5/CMP0_IN5/PTE29/FTM0_CH2

PTB17/UART0_TX
PTB16/UART0_RX

PTB2/I2C0_SCL
ADC0_SE9/PTB1

CMP0_IN1/PTC7/SPI0_SOUT/I2C_SDA

P3V3

P3V3

GND

GND

P3V3_KV10

VSSA VREFL

VDDAP3V3_KV10 VREFH

VSSA VREFL

P3V3_KV10
VDDA

VSSA

VREFH

VREFL

PTD63,5

SWD_DIO_TGTMCU3,4

SWD_CLK_TGTMCU 4

RST_TGTMCU_B 3..5

RST_TGTMCU_B3..5

SWD_DIO_TGTMCU3,4

ADC1_SE4_RC5

ADC0_SE6_RC5

ADC0_SE9_RC5

ADC0_SE7_RC5

ADC0_SE5_RC5

ADC0_DP0 3,5
ADC0_DM0 3,5

ADC1_SE4/PTE30 3,5

PTD5/FTM0_CH5 5
PTD4/FTM0_CH4 5

PTC4/FTM0_CH3 5
PTC3/FTM0_CH2 5
PTC2/FTM0_CH1 5
PTC1/FTM0_CH0 5

PTA1/FTM2_CH05
PTA2/FTM2_CH15

UART0_RX_TGTMCU4,5
UART0_TX_TGTMCU4

PTC0 5

PTC5 5

PTC6/I2C0_SCL 5

PTD0 5
PTD1 5

PTD6 3,5
PTD7 5

PTA45

PTB05

PTB25
PTB35

PTE16 5

PTE24 5
PTE25 3,5
PTE29 3,5

AREF 5

PTD2 5

ADC0_DP03,5
ADC0_DM03,5

PTE29 3,5

PTE25 3,5 ADC1_SE4/PTE30 3,5

PTD3 5

PTC7/I2C0_SDA 5

PTC7 5
PTC6 5

PTD3/SPI0_SIN 5
PTC6/SPI0_SOUT 5
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C31

0.1UF

t

RT1
10K

TP13

C36
0.1UF

R534100

C22
2200PF

C516
220PF

CC0805_OV

R73 270

R47 100

TP17

C30

0.1UF

C34
10UF

J11
HDR 1X2 TH

DNP

1
2

R68 0

R46 100

TP14

C20
18PF

R60 0

R45
4.99K

U13

MKV10Z32VLF7

ADC0_SE4/ADC0_DM0/PTE21/FTM1_CH1/UART0_RX
8

CMP1_IN5/CMP0_IN5/PTE29/FTM0_CH2/FTM_CLKIN0
13

ADC1_SE4/CMP0_IN4/CMP1_IN4/DAC0_OUT/PTE30/FTM0_CH3/FTM_CLKIN1
14

PTE24/FTM0_CH0/I2C0_SCL/EWM_OUT_b
15

PTA4/LLWU_P3/FTM0_CH1/FTM0_FLT3/NMI_b
21

EXTAL0/PTA18/FTM0_FLT2/FTM_CLKIN0
24

XTAL0/PTA19/FTM0_FLT0/LPTMR0_ALT1/FTM1_FLT0/FTM_CLKIN1
25

PTA20/RESET_b
26

ADC0_SE8/ADC1_SE8/PTB0/LLWU_P5/I2C0_SCL/FTM1_CH0/FTM1_QD_PHA/UART0_RX
27

ADC0_SE9/ADC1_SE9/PTB1/EWM_IN/FTM0_FLT2/I2C0_SDA/FTM1_CH1/FTM1_QD_PHB/UART0_TX
28

ADC0_SE10/ADC1_SE10/ADC1_DM2/PTB2/I2C0_SCL/FTM0_FLT1/UART0_RTS_b/FTM0_FLT3
29

ADC1_SE2/ADC1_DP2/PTB3/UART0_CTS_b/I2C0_SDA/FTM0_FLT0
30

ADC1_SE3/PTC1/LLWU_P6/SPI0_PCS3/UART1_RTS_b/FTM0_CH0/FTM2_CH0
34

ADC0_SE11/CMP1_IN0/PTC2/SPI0_PCS2/UART1_CTS_b/FTM0_CH1/FTM2_CH1
35

CMP1_IN1/PTC3/LLWU_P7/SPI0_PCS1/UART1_RX/FTM0_CH2/CLKOUT
36

PTC4/LLWU_P8/SPI0_PCS0/SS_b/UART1_TX/FTM0_CH3/CMP1_OUT
37

ADC0_SE1/ADC0_DP1/ADC1_SE0/PTE16/SPI0_PCS0/SS_b/UART1_TX/FTM_CLKIN0/FTM0_FLT3
3

ADC0_SE5/ADC1_SE5/ADC0_DM1/PTE17/SPI0_SCK/UART1_RX/FTM_CLKIN1/LPTMR0_ALT3
4

ADC0_SE6/ADC1_SE1/ADC1_DP1/PTE18/SPI0_SOUT/UART1_CTS_b/I2C0_SDA/SPI0_SIN
5

ADC0_SE7/ADC1_SE7/ADC1_DM1/PTE19/SPI0_SIN/UART1_RTS_b/I2C0_SCL/SPI0_SOUT
6

ADC0_SE0/ADC0_DP0/PTE20/FTM1_CH0/UART0_TX
7

V
D

D
_1

1

V
S

S
_2

2

PTB16/UART0_RX/FTM_CLKIN2/EWM_IN
31

PTB17/UART0_TX/FTM_CLKIN1/EWM_OUT_B
32

ADC1_SE11/PTC0/SPI0_PCS4/PDB0_EXTRG/CMP0_OUT/FTM0_FLT0/SPI0_PCS0/SS_b
33

PTC5/LLWU_P9/SPI0_SCK/LPTMR0_ALT2/FTM0_CH2/CMP0_OUT
38

CMP0_IN0/PTC6/LLWU_P10/SPI0_SOUT/PDB0_EXTRG/UART0_RX/I2C0_SCL
39

V
D

D
A

9

V
R

E
FH

10
V

R
E

FL
11

V
S

S
A

12

PTE25/FTM0_CH1/I2C0_SDA/EWM_IN
16

PTA0/UART0_CTS_b/FTM0_CH5/SWD_CLK
17

PTA1/UART0_RX/FTM2_CH0/CMP0_OUT/FTM2_QD_PHA/FTM1_CH1
18

PTA2/UART0_TX/FTM2_CH1/CMP1_OUT/FTM2_QD_PHB/FTM1_CH0
19

PTA3/UART0_RTS_b/FTM0_CH0/FTM2_FLT0/EWM_OUT_b/SWD_DIO
20

V
D

D
_2

2
22

V
S

S
_2

3
23

CMP0_IN1/PTC7/SPI0_SIN/UART0_TX/I2C0_SDA
40

PTD0/LLWU_P12/SPI0_PCS0/SS_b/UART0_CTS_b/FTM0_CH0/UART1_RX
41

ADC0_SE2/PTD1/SPI0_SCK/UART0_RTS_b/FTM0_CH1/UART1_TX
42

PTD2/LLWU_P13/SPI0_SOUT/UART0_RX/FTM0_CH2/I2C0_SCL
43

PTD3/SPI0_SIN/UART0_TX/FTM0_CH3/I2C0_SDA
44

PTD4/LLWU_P14/SPI0_PCS1/UART0_RTS_b/FTM0_CH4/FTM2_CH0/EWM_IN
45

ADC1_SE6/PTD6/LLWU_P15/SPI0_PCS3/UART0_RX/FTM0_CH0/FTM1_CH0/FTM0_FLT0
47

PTD7/UART0_TX/FTM0_CH1/FTM1_CH1/FTM0_FLT1
48

ADC0_SE3/PTD5/SPI0_PCS2/UART0_CTS_b/FTM0_CH5/FTM2_CH1/EWM_OUT_b
46

R549100

C44
220PF

CC0805_OV

R54 0

R59 0

QZ1

10MHZ

2 1

C29

0.1UF

C43
0.1UF

L8

1000@100MHZ

C35
2200PF

C522
220PF

CC0805_OV

L10

1000@100MHZ

C33
0.1UF

R88 130

C39
0.1UF

C505
220PF

CC0805_OV

R52

1.0M
DNP

L9

1000@100MHZ

R74 270

C42
0.1UF

R555100

C32

0.1UF

C21

0.1UF

C24
18PF

R69 576

R65 0

L3

1000@100MHZ

R67 0

C507
220PF

CC0805_OV

R66 0

R62 0

R551100

R55 0

R53

0
DNP

R44
4.99K

R76100

J9

HDR 2X5

1 2
3 4

65
7 8
9 10

R G

B

D4

CLV1A-FKB-CJ1M1F1BB7R4S3

1

2 3

4

R58 0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

UART1_TX_TGTMCU

SWD_DIO_TGTMCU

UART1_RX_TGTMCU

pathi

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

V_BRD is supported
from 1.8V to 5V

I/O POWER
INPUT

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

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

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

OpenSDA INTERFACE JTAG CONNECTOR

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

TARGET MCU
INTERFACE 
SIGNALS

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

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

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

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

PWR SWITCH
(To enable 5v from
USB connector)

ACTIVE HIGH

{For enablement purposes only}

Note: Lower Cost Alternative to PWR switch:
Populate R41
DNP: U11, R30, R29, C19, C16
Leave R35 populated to prevent a floating input on U5

UART1_TX_TGTMCU_R

UART1_RX_TGTMCU_R

TP_2102_A TP_2102_B

SDA_RST

TC_EXTAL_TP
TC_XTAL_TP

SDA_RST

SDA_JTAG_TCLK

SDA_JTAG_TDI
SDA_JTAG_TDO

SDA_SWD_EN_B

SDA_SWD_OE_B

SDA_SPI0_CS
SDA_SPI0_RST_B

SDA_RST_TGTMCU_J_B

LVLRST_EN

TC_SDA_USB_ID_TP

SDA_XTAL
SDA_EXTAL

SDA_USB_CONN_DP

SDA_SPI0_SIN

SDA_USB_CONN_DN

SDA_SPI0_SOUT

SDA_SPI0_SCK

S
D

A
_U

S
B

S
H

IE
LD

P5V0_SDA_USB_CONN_VBUS

SDA_USB_DN
SDA_USB_DP

SDA_JTAG_TMS

SDA_JTAG_TCLK
SDA_JTAG_TDI

UART1_RX_TGTMCU_R
SDA_SPI0_SCK

SDA_JTAG_TDO
SDA_JTAG_TMS

SDA_SPI0_SIN

SDA_LED

UART1_TX_TGTMCU_R

SDA_RST_TGTMCU_B

SDA_USB_P5V_SENSE

VTRG_FAULT_B
POWER_EN

S
D

A
_LE

D
_R

SDA_RST_TGTMCU_J_B

UART1_RX_TGTMCU_BUF

SDA_SWD_EN_B_R

SWD_DIO_TGTMCU_BUF

SDA_SWD_EN_RSDA_SWD_EN

SDA_RX_EN

SW1_RST_B

SDA_RST_LED

SDA_SWD_EN

UART1_TX_TGTMCU_BUF

SDA_SWD_OE_B_R

SDA_SWD_OE

SDA_SPI0_SOUT

SDA_SWD_OE_RSDA_SWD_OE
SWD_CLK_TGTMCU_BUF

VTRG_FAULT_B

VTRG_EN

POWER_EN

SDA_SPI0_RST_B

SDA_SPI0_CS SDA_SWD_OE

SDA_SWD_EN

P3V3
V_TGTMCU

SDA_VOUT33P3V3_SDA

P5V_SDA_PSW

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_SDAP3V3_SDA

V_TGTMCU

V_TGTMCU

P3V3_SDA

V_TGTMCU

P3V3_SDA

P3V3_SDA

V_TGTMCU
P3V3_SDA

P3V3_SDA

P5V_SDA

P5V_SDA

UART0_RX_TGTMCU 3,5

SWD_CLK_TGTMCU 3

RST_TGTMCU_B 3,5

SWD_DIO_TGTMCU 3

UART0_TX_TGTMCU 3
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R39
10.0K

J12
HDR 1X2 TH

DNP

1 2

R19
0

R38 0

L1

330 OHM

1 2

R22 33

U4

1
2

R20 33

SHUNT1

TP10

C15
10uF

C9
22PF
DNP

TP2

R3 0

DNP

C8

0.1UF

R17
220

R41 0
DNP

R25
0

R12
4.7K

C16

0.1UF

R35
10.0K

R8
4.7K
DNP

U2

74LVCH1T45

VCCA
1

GND
2

A
3

B
4

DIR
5 VCCB

6

J8
HDR 1X2 TH
DNP

1 2

U9

NLX2G14

VCC

5

A2
3

GND

2

Y2
6

A1
1

Y1
4

R10 0

DNP

C7

0.1UF

MK20DX128VFM5

U5

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
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