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02   BLOCK DIAGRAM AND NOTES

Revisions
Rev Description

X Initial Draft A070 Release

Date

05/29/15

This schematic is provided for reference
purposes only. As such, Freescale does not make
any warranty, implied or otherwise, as to the
suitability of circuit design or component
selection (type or value) used in these
schematics for hardware design using the  NXPS12
family of Microprocessors. Customers using any
part of these schematics as a basis for hardware
design, do so at their own risk and Freescale
does not assume any liability for such a
hardware design.

User notes are given throughout the schematics.

3 Different test points
used in design:

TPx - Test point pad

TPHx - Through Hole Pad
Large (for standard 0.1"
header). Also used on IO
Matrix (IOMx)

TSx  - Surface Mount Wire
Loop

Specific PCB LAYOUT notes are detailed in ITALICS - All components and board processes are to be ROHS compliant
- All connectors and headers are denoted Jx/Px and are 2.54mm pitch unless otherwise stated
- All jumpers are denoted Jx. 
- Jumper default positions are shown in the schematics. For 3 way jumpers, default is always
 position 1-2.  
  2 Pin jumpers generally have the "source" on pin 1.
- All switches are denoted SWx
- All test points (SMT wire loop style) are denoted TPx
- Test point Vias (just through hole pads) are denoted TPVx

Notes:
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03   POWER SUPPLY

04   S12XE MCU

06   PERIPHERALS

07   USB/OSBDM

Designer
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05   IO HEADERS B Prototype release J.Sanchez

C I/O HEADERS and CAN
interface updated
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J1,J2,J3 and J4:  Arduino UNO
compatible headers.
J5 and J6: Arduino Mega 
compatible headers.

GPIO

GPIO

AREF

GPIO/SS

PWM

RX

TX

GPIO/MOSI

GPIO/MISO

GPIO/SCK

GPIO

GPIO

GPIO

GPIOGPIO

IOC

GPIO

GPIO

GPIO

GPIOGPIO

GPIO

GPIO

GPIO

GPIOGPIO

ADC

PWM

PWM

PWM

PWMPWM

PWM

PWM

PWM

ADC

ADC

ADC

ADC

ADC

ADC

ADC

ADC

GPIO

IOC

IOC

IOC

IOC

IOC

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

ADC

ADC

ADC

ADC

ADC

ADC

ADC

PWM

PWM

RXCAN

TXCAN

SPI_SCK

SPI_MOSI

RX

TX

SPI2_MISO   RX4
SPI2_MOSI   TX4

SPI2_SCK    RXD5
SPI2_SS     TXD5

TXCAN0 / SCL0
RXCAN0 / SDA0

RXCAN

TXCAN

GPIO

GPIO

GND

VDD

VDD

P5V0 P3V3 VDD

VDD

VBAT

SBC_SAFE pag(3)

MCU_RESET_Bpag(3,4,7)

PA0pag(4)
PA1pag(4)
PA2pag(4)
PA3pag(4)
PA4pag(4)
PA5pag(4)
PA6pag(4)
PA7pag(4)

VRH_MCUpag(4)

ADC0_7pag(4)
ADC0_6pag(4)
ADC0_5pag(4)
ADC0_4pag(4)
ADC0_3pag(4)
ADC0_2pag(4)
ADC0_1pag(4)
ADC0_0pag(4)

ADC0_8 pag(4)
ADC0_9 pag(4)
ADC0_10 pag(4)
ADC0_11 pag(4)
ADC0_12 pag(4)
ADC0_13 pag(4)
ADC0_14 pag(4)
ADC0_15 pag(4)

PWM0pag(4)

PWM7pag(4)

PWM1pag(4)

PWM2pag(4,5)
PWM3pag(4)
PWM4pag(4)
PWM5pag(4,5)
PWM6pag(4)

PB7pag(4)
PB6pag(4)
PB5pag(4)
PB4pag(4)
PB3pag(4)
PB2pag(4)
PB1pag(4)
PB0pag(4)

SPI1_MISOpag(4)
SPI1_MOSIpag(4)

SPI1_SCKpag(4)

SPI1_SSpag(4)

RXCAN3 pag(4)
TXCAN3 pag(4)

PM4_RXCAN2_MOSI0 pag(4)
PM5_TXCAN2_SCK pag(4)

PT0pag(4)
PT1pag(4)
PT2pag(4)
PT3pag(4)
PT4pag(4)
PT5pag(4)

RXD2 pag(4)
TXD2 pag(4)

RXD0pag(4)
TXD0pag(4)

PE0pag(4)
PE1pag(4)
PE2pag(4)
PE3pag(4)

PE7pag(4)
PE6pag(4)

PK4 pag(4)
PK5 pag(4)

PK7 pag(4)

PWM2pag(4,5)
PWM5pag(4,5)

PK0pag(4)
PK1pag(4)

PH4 pag(4)
PH5 pag(4)
PH6 pag(4)
PH7 pag(4)

PJ6pag(4)
PJ7pag(4)

PM2_RXCAN1_MISO0pag(4)
PM3_TXCAN1_CSpag(4)

PK3 pag(4)
PK2 pag(4)

PE5pag(4)
PE4pag(4)

Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

C

Wednesday, February 03, 2016

I/O HEADERS

Jesus Sanchez

Juan Romero

Jesus Sanchez

5 7

____X____
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

C

Wednesday, February 03, 2016

I/O HEADERS

Jesus Sanchez

Juan Romero

Jesus Sanchez

5 7

____X____
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

C

Wednesday, February 03, 2016

I/O HEADERS

Jesus Sanchez

Juan Romero

Jesus Sanchez

5 7

____X____

C43
0.1uF

C38
0.1uF

J1

CON 2X8

24681
0

1
2

1
4

1
6

13579
1
1

1
3

1
5

C37
0.1uF

C41
0.1uF

R110 0

C40
0.1uF

R43 0DNP

R40 0

J5

1
2

3
4 6

5 7
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

SH2 0

R100
10K

R42 0DNP

R109 0

J2 1
2

3
46

57
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C42
0.1uF

C36
0.1uF

J4

2 4 6 8
1
0

1
2

1
4

1
6

1 3 5 7 9 1
1

1
3

1
5

J6 1
2

3
46

57
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

J3

2 4 6 8
1
0

1
2

1
4

1
6

1 3 5 7 9 1
1

1
3

1
5

C39
0.1uF

R99
10K

R41 0

VBAT VBAT

SDA
SCL



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RGB LED User buttons

Potentiometer

VDD

VDD

VDDA

RGB_GREEN pag(4)

RGB_BLUE pag(4)

RGB_RED pag(4)

ADCPOT pag(4)

PT6 pag(4)

PT7 pag(4)

Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

B

Wednesday, January 27, 2016

USER PERIPHERALS

Jesus Sanchez

Juan Romero

Jesus Sanchez

6 7

____X____
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

B

Wednesday, January 27, 2016

USER PERIPHERALS

Jesus Sanchez

Juan Romero

Jesus Sanchez

6 7

____X____
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

B

Wednesday, January 27, 2016

USER PERIPHERALS

Jesus Sanchez

Juan Romero

Jesus Sanchez

6 7

____X____

TP28

SW3 EVQ-P2402W

1 2
3 4

C44
0.1uF

SW4 EVQ-P2402W

1 2
3 4

R49
5K

1
3

2

R45 330

TP27

TP30

R46 330

D9

LED RED/GRN/BL

A2 C2

A1 C1

C3A3

TP31

C45
0.1uF

R44 330

R47
10.0K

C46

0.1uF

TP32

R50
220

R48
10.0K

C47

0.01UF

TP29

LEDRGB_BLUE

LEDRGB_GREEN

LEDRGB_RED



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RXD Source Select

TXD Destination Select

T_TXD1

T_TXD1

T_RXD1

5V_FAULT

VTRG_FAULT

T_RXD1

BRD_REV0

BRD_ID1

BRD_ID0

BRD_REV2

BRD_REV1

Board Rev Board ID

On board OSBDM/Serial bridge

PTD1

PTD0

TPWR LEDs
BRD_ID1

PTD1

JM60 BDM
  JM60
Bootload
 Enable

VTRG_IN

TRESET_IN

BRD_REV0

5V_EN

BRD_REV1

VTRG_EN

BRD_REV2

BRD_ID0

TRESET_OUT

PTD0

USB Connector

5V_EN

VTRG_EN

5V_FAULT

VTRG_FAULT

USB - Power Section

TRESET_OUT

RESET Section

TXD_RXD_EN_B

P5V_USB

P5V_USB

P5V_USB

VDDP5V_SW

VDDP5V_SW

VDDP5V_SW

P5V_USB

P5V_USB

VDD

P5V_USB

P5V_USB

P5V_USB

P5V_SWUSB P5V_SW

P5V_USB

P5V_SW

VDD

P5V_SW

BKGD pag(4)

MCU_RESET_Bpag(3,4,5)

OSBDM_RXD2 pag(4)

OSBDM_TXD2 pag(4)

Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

C

Wednesday, February 03, 2016

USB/OSBDM

Jesus Sanchez

Juan Romero

Jesus Sanchez

7 7

____X____
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

C

Wednesday, February 03, 2016

USB/OSBDM

Jesus Sanchez

Juan Romero

Jesus Sanchez

7 7

____X____
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598

This document contains information proprietary to NXP and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

ICAP Classification: CP: IUO: PUBI:

SCH-28867 PDF: SPF-28867 C

DEVKIT-S12XE

C

Wednesday, February 03, 2016

USB/OSBDM

Jesus Sanchez

Juan Romero

Jesus Sanchez

7 7

____X____

C76
18PF

TP38

C75
18PF

R52
10.0K
DNP

C82
0.1uF

C67
0.1uF

C83
0.1uF

R67 1.0K

U7 74LVCH1T45GF

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

U12 74LVCH1T45GF

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

C70
10uF

R75

10.0K

C81
0.1uF

U8 74LVCH1T45GF

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

C79
0.1uF

TP35

D10

YEL/GRN
AC

R
1

R
2

B C
E

U13

DDTC113ZUA-7-F

2

1 3

R58

10.0K

R
1

R
2

BC
E

U9

DDTC113ZUA-7-F

2

13

R90 0DNP

C66
10uF

R61 2.2K

R77
0
DNP

TP34

R73 0DNP

J16
USB_MICRO_AB

VBUS
1

D-
2

D+
3

ID
4

GND
5

S
H

E
L
L
1

6

S
H

E
L
L
2

7
S

H
E

L
L
3

8

S
H

E
L
L
4

9

SHELL5
10

TP36

R80 0DNP

U10

3

2

16

4

5

R93 0DNP

C68
0.1uF

R83 0DNP

R68
10.0K

R69 1.0K

R51
10.0K
DNP

C80
10uF

C71
10uF

J15
HDR1X2

12

R78
33

L4

330 OHM

1 2

J14

HDR_2X3

1 2
3 4

65

C78
0.1uF

C85
0.1uF

R66
10.0K

C72
0.1uF

L3

330 OHM

12

R86 0DNP

R76 4.7K

R87 0DNP

R62
10.0K

R60
3.3K

R85
0
DNP

TP41

R56

10.0K

R59

0

R79
33

R84 47.0

R91

10K

C74
0.1uF

R82 0DNP

R64
10.0K

D11

LED_YELLOW
AC

R92
0

R81 0

C86
0.1uF

R53
10.0K
DNP

R55
10.0K

R54
10.0K

R
1

R
2

B C
E

U11

DDTA113ZUA-7-F

2

1 3

TP40

R74

10.0K

C73
10UF

C84
0.1uF

R72

10.0K

R65
10.0K

TP37

U4

MC9S08JM60CGTE

PTC4
1

IRQ/TPMCLK
2

RESET
3

PTF0/TPM1CH2
4

PTF1/TPM1CH3
5

PTF4/TPM2CH0
6

PTF5/TPM2CH1
7

PTE0/TxD1
9

PTE1/RxD1
10

PTE2/TPM1CH0
11

PTE3/TPM1CH1
12

PTE4/MISO1
13

PTE5/MOSI1
14

PTE6/SPSCK1
15

PTE7/SS1
16

V
D

D
1
7

V
S

S
1
8

USBDN
19

USBDP
20

VUSB33
21

PTG0/KBIP0
22

PTG1/KBIP1
23

PTB0/MISO2/ADP0
26

PTB1/MOSI2/ADP1
27

PTB2/SPSCK2/ADP2
28

PTB3/SS2/ADP3
29

PTB4/KBIP4/ADP4
30

PTB5/KBIP5/ADP5
31

PTD0/ADP8/ACMP+
32

PTD1/ADP9/ACMP-
33

V
D

D
A

D
/V

R
E

F
H

3
4

V
S

S
A

D
/V

R
E

F
L

3
5

PTD2/KBIP2/ACMPO
36

PTG2/KBIP6
38

PTG3/KBIP7
39

BKGD/MS
40

PTG4/XTAL
41

PTG5/EXTAL
42

V
S

S
O

S
C

4
3

PTC0/SCL
44

PTC1/SDA
45

PTC2
46

PTC3/TxD2
47

PTC5/RxD2
48PTF6

8

PTA5
25PTA0
24

PTD7
37

G
N

D
4
9

TP39

U6
74LVC1G04GM

NC2
5

G
N

D
3

A
2 V

C
C

6

NC1
1

Y
4

C69
0.1uF

TP33

R71
10.0K

R89
10.0K
DNP

R63
10.0K

R57

10.0K

Y2 4MHz
1 2

C77
1000PF

R88 0DNP

R70 10M

U5

MIC2026-1YM

ENA
1

FLGA
2

FLGB
3

ENB
4

OUTB
5

GND
6

IN
7

OUTA
8

JM21
JM22

JM8
JM9

VUSB3V3

JM60_EXTAL
JM60_XTAL

RTS

TBGND_IN
TBGND_OUT
TBGND_EN

JM41
JM42

JM27

JM40

PU_ST

PU_TPJM29

JM30

TBGND_IN

TBGND_EN

TBGND_OUT

JM8

JM34

JM9

JM34

RTS

RTS

OUT_EN

JM25JM25

JM40JM40
JM41JM41

JM23JM23
JM24JM24

JM60_IRQ_B

J
M

6
0
_
R

E
S

E
T

_
B

JM29JM29
JM30JM30
JM33JM33

JM1JM1

JM28JM28

JM42JM42

JM27JM27

JM_BKGD

USB_DP
USB_DN

USB-SHLD

USB_VBUS

JM23 JM22

JM21JM24

MCU_RESET_B

JM1

JM34

RTS

JM25

JM33


