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These schematics are 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 Freescale Calypso 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.

Sheet 2

Sheet 3

Sheet 4

Sheet 5

Sheet 6

Sheet 7Comms - CAN and LIN

Comms - Ethernet

Comms - USB Interfaces

Memory - SD Card Slot

AV - MOST Interface

User notes are given throughtout the schematics.

Specific PCB LAYOUT notes are detailed in ITALICS

Caution:

19 Feb 2012

Comms - RS232 (USB FTDI interface)

Comms - FlexRAY

User - Switches, LED's and Potentiometer

User - GPIO Pin Matrix

Table Of Contents:

Notes:

MPC574xx Customer Evaluation Board (X-MPC574XG-MB)

- All components and board processes are to be ROHS  compliant
- All small capacitors are 0402 unless otherwise st ated
- All resistors are 0603 5% 0.1w unless otherwise s tated. All zero ohm links are 0603
- All connectors and headers are denoted Px and are  2.54mm pitch unless otherwise stated
- All jumpers are denoted Jx. Jumpers are 2mm pitch
- Jumper default positions are shown in the schemat ics. For 3 way jumpers, default is always posn 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 deno ted TPVx

X1Power - Main input and Linear voltage regulators

Daughter Card Connectors (Sockets)

JTAG and Nexus Connectors

Start of capture, Working version01 Feb 2012

1st release for internal review (Complete Board)

28 Feb 2012

Alasdair Robertson

Alasdair Robertson 2nd release for internal review (split into main board and DC)

Signals (ports) have not been routed via busses as this makes it harder to determine where each signal  goes. 

Alasdair Robertson

Version sent to Pre Layout, incorporating fixes from review

Final review (including new USB transceiver)11 Mar 2013

Alasdair Robertson13 Mar 2013

14 Mar 2013 Alasdair Robertson Component consolodation, Few minor changes. Sent to Layout

3 Different test points used in design:

TPVx - Through Hole Pad small

TPHx - Through Hile Pad Large (for standard 0.1" he ader).
Also used on IO Matrix (IOMx)

TPX  - Surface Mount Wire Loop

29 Mar 2013 Alasdair Robertson Changes made during layout to Daughtercard Connectors

A Post Layout (Back Annotated). Matches PCB RevAAlasdair Robertson

02 Apr 2013 Alasdair Robertson LAY RefDes Resequence and SCH BackAnnotateX7

17 Apr 2013

AX1 24 Jun 2013 Alasdair Robertson Fixes and changes to RevA Prototype design

AX2 10 July 2013 Alasdair Robertson Added CAN Term (DNP)

AX3 12 July 2013 Alasdair Robertson Corrected ground on ADC Pot

B 12 July 2013 Alasdair Robertson Production Release

BX1 20 Aug 2013 Alasdair Robertson Change to Ethernet 50MHz clock control

C 20 Aug 2013 Alasdair Robertson Production Release

CX1 18 Dec 2013 Alasdair Robertson CAN transceivers -> MC33901,  ENET clock in RMII mode

CX2 05 May 2014 Alasdair Robertson Added comment about LM1117 VREG output

CX3 25 June 2014 Alasdair Robertson PH3..5 now GPIO matrix (was SAI), PM4, PD13, PM3 to SAI

CX4 26 June 2014 Alasdair Robertson Minor changes made during layout (no component changes)

CX5 26 June 2014 Alasdair Robertson Part Manager Tidy up

CX6 18 Aug 2014 Alasdair Robertson Added additional connector with DSPI Signals for AVB

CX7 03 Sept 2014 Alasdair Robertson Added additional TWRPI header (Sheet 12)

D 24 Sept 2014 Alasdair Robertson Released to Production (RevD PCB)
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Rfb1

Rfb2

Main EVB
Power In

Vout = 1.25(1 + (R2/R1))
     = 5.0V

(0603
50V)

GND Test Points, Top Side

Rfb1

Rfb2

Vout = 1.25(1 + (R2/R1))
     = 3.295V

3.3V Linear Regulator (800mA Max **)

(35V TANT)(35V
TANT)

(0402 50V)

Could also use 2x82 Ohm resistors for RFB2 but not in agile...

1% resitors1% resitors

Rfb1

Rfb2

Vout = 1.25(1 + (R2/R1))
     = 1.25V

1% resitors

1.25V Linear Regulator (800mA Max **)

(35V TANT)
(35V
TANT)

Power Input and Linear Voltage Regulators

Input 12V DC nominal (range 10v - 14v)
See note on schematic sheet 3 regarding 3.3V regula tor when running at < 11V)

1.25V for External core supply. Simpler to use line ar rather than switcher so can safely
power from 5V switcher (slight ripple not an issue)  for reduced heat dissipation

(c200 rad
pol 50V)

2.1mm Barrel
Connector

(2 Screw 
Connector)

(Power Switch)

Power Supply Input and Filter Test and reference points

GND Test Points for underside of board

5.0V Linear Regulator (800mA Max **)

(35V TANT)(35V
TANT)

(CC7343-43
25V)

(10v-14v)

(3A)

(3A)

1K Load
resistor to
ensure proper
regulation if
1.25V MCU
jumper removed

The LM1117 linear regulators provide a maximum outp ut
current of 800mA in ideal conditions. The current
requirement for each regulator is in the region of 10's
of mA (significantly under the maximum rating)  so
these regulators will run cool on the EVB. 

 ** Notes on Linear Regulator LM1117

VFused12V-IN VSwitched

3V3_LRP12V

GND

1V25_LR

GND

P12V

5V0_SR

GND

P12V

GND

GND

GND

5V0_LRP12V

GND

GND

P12V
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Design requires
B220A-13-F
diode. Use3A
version to
reduce no of
components

(12v input, 2.0A Output, 89% Efficient, 11.24w)

Switching Voltage Regulators and Supply Jumpers

5.0v Switching Regulator

(1210
25V)

(0603
50V)

(0603 50V)

(All Resistors 1% 0603_CC)

Rfb1

Rfb2

Vout = 1.21(1 + Rfb2/Rfb1) = 4.98V

APXE100ARA151MF80G

(1210
25V)

APXE100ARA151MF80G

(0603
50V)

3.3v Switching Regulator

(12v input, 2A Output, 83% Efficient)

(0603 50V)

(All Resistors 1% 0603_CC)

Rfb1

Rfb2

Vout = 1.21(1 + Rfb2/Rfb1) = 3.3V

Using Adjustable version of LM2676 rather than fixe d 3.3V /
5V regulators to reduce number of components in BOM .

Where possible, components have been shared accross  the
regulator designs to further reduce component count .

The 3.3v regulator design is optimised for an  inpu t  voltage of 12V. If
the input voltage drops below approx 11V, the 3.3v  output voltage
ripple may increase. This can be reduced by increas ing the bulk storage
capacitor if required. 

Caution

Global MCU Daughtercard
Supply Jumpers and DC power

Peripheral Power Control

These jumpers control the voltage of the
peripherals connected to MCU pads in the
VDD_HV_A / HV_B domains and are required
so the respective jumpers at the MCU can
be used for MCU current measurement. 

The settings on these jumpers must
mirror the setting of the respective
MCU VDD_HV_A / HB_V jumpers

To Daughtercard
Connectors

MCU_3V3_S

MCU_5V0_S

MCU_3V3_L

MCU_5V0_L

MCU_1V25_L

DC_5V0_S

DC_3V3_S

DC_5V0_L

DC_3V3_L

DC_1V25_L

DC_P12V

P12V

GND

5V0_SR

GND

GND

3V3_SR

P12V

GND

3V3_SR

5V0_SR

3V3_LR

5V0_LR

1V25_LR

5V0_SR

3V3_SR

PER_HVA PER_HVB

P12V

DC_5V0_S 4

DC_3V3_S 4

DC_5V0_L 4

DC_3V3_L 4

DC_1V25_L 4

DC_P12V 4

MCU_1V25_L 4

MCU_5V0_S 4

MCU_5V0_L 4

MCU_3V3_S 4

MCU_3V3_L 4
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Socket

Not routed through the connectors:
- Crystal signals
- Specific MCU power pins (Power supplies are howev er taken to daughtercard)
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Daughter Card Connectors (Sockets)

Socket

Notes:

- there was no neat way to fit these connectors ont o a B sized sheet so unfortunately the sheet size h as been
increased to C so will need to be printed on larger  paper. 

- The MCU Clock circuitry (apart from external cloc k) is local to the daughtercard so not pinned out o n the
connectors
- Power is supplied to the daughtercard via MCU spe cific jumpered supplies (left connector) or direct supplies
from the regulators (right connector)
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PF1316

PK412,16

PK616

PK816

PN1416

DC_5V0_S3

DC_P12V3

DC_1V25_L3

PF4 12

PF7 12

PF3 12

PL156

PM16

PM26

PL14 6

PM9 6

PM7 6

MLB_DN 13

MLB_DP 13

PE614

PI314

PP1016

PP516

PI114

PI214

PP916

PC1311

PI014

PK1016

PB27

PP1116

EXT-CLK5

PC0 6

PH9 6

MCU_3V3_S 3

MCU_3V3_L 3
MCU_5V0_L 3

DC_3V3_S 3

DC_3V3_L 3
DC_5V0_L 3
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TARGET
RESET
LED

Reset Switch
(1.65 to 5.5v operation)

(MCU RESET)

Tri-State Buffered
RESET signal to
reset the MCU

Reset and External Clock In

Buffered RESET-out

Note:

The Reset pad on Calypso is in the VDD_HV_A domain which can be run from either 3.3V or 5V
(selected by the VDD_HV_A and PER_HVA jumpers)

To maintian brightness on the LED's irrespective of  the voltage setting, the LED's are
powered from constant 3.3V, grounded via the reset line. 

Bi Directional reset
line to/from MCU

Active reset drive (high / low)
for any periperhals that need to
be reset when MCU is in reset

Reset from
Debugger

Reset Input / Output
PORST

Connect an external LVI to pad
when supplying external 1.25V so
that PORST is asserted until
exterbal 1.25V supply is at
threshold and stable

(2.5 to 5v operation)

SMA style
Connector

External Clock In (SMA)

(0603
50V)(0603

50V)

(0603
50V)

Reset is in the
VDD_HVA domain. 

MCU-RSTx
JTAG-RSTx

RST-SWITCHx

RST-OUTx

RST-INxSYSTEM-RSTx

PORSTx

EXT-CLK

GND

GND

GND

3V3_SR

GND

GND

PER_HVA

3V3_SR

PER_HVA

GND

JTAG-RSTx6

MCU-RSTx 4,6

RST-OUTx 10,12

PORSTx 4

EXT-CLK 4
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R217
270
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CON 1 SMA

1

2
4 3
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1
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2
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4
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Debug Connectors (JTAG and NEXUS)

JTAG Standard 14-pin Connector

(RDY)

Place One CAP
next to each
connector

ONCE Connector

(N/C)
(TMS)

(JCOMP)

(GND)
(GND)
(GND)

(GND)

(TDI)
(TDO)
(TCLK)
(EVTI)
(RESET)
(VREF)

TDI
TDO
TCLK

(All JTAG reset pullups are on Reset Page)

(MSEO_0)
(MSEO_1)

(MDO4)

(GND)

(GND)

(GND)

(GND)

(TMS)
(TDI)
(TDO)

(GND)

(GND)

(GND)

(GND)

(JCOMP)
(RDY)
(EVTI)
(EVTO)

(GND)

(GND)

(MDO0)

(RST OUT)
(RESET)

(GND)

(GND)

(GND)

(GND)

(MDO1)

(MDO2)
(MDO3)

(MCKO)

(N/C)

(MDO5)
(MDO6)

(MDO7)
(MDO8)

(MDO9)
(MDO10)

(MDO14)

(ARBREQ)
(ARBGRT)

(MDO15)

(MDO13)
(MDO12)
(MDO11)

(GND)

(VREF)
(TCK)

(CLKOUT)
(TD/WT)

(DAI1)
(DAI2)

Nexus

(buffered
reset TO MCU)

(bidirectional
MCU reset)

Note on EVTI:

EVTI is an optional
signal. Although it is
supported on the JTAG
connector, tools vendors
do not normally use EVTI
on non trace hardware. 

EVTI is powered from 
VDD_HV_B whereas the
rest of the JTAG signals
are from VDD_HV_A. In
order to use EVTI on the
JTAG, connector,
VDD_HV_A and HV_B should
be set to the same
voltage. Rather than
impose this limitation
for all customers, a
zero ohm link has been
added to allow EVTI to
be enabled on the JTAG
connector if required.

Optional
Config

EVTI

TMS

NEXUS 50-pin Connector

Neus
Specific
Pullups all
10K 0603

All of the signals used for JTAG (with the
exception of EVTI, see note) are powered from
the VDD_HV_A domain. All of the additional
signals used for Nexus are powered from
VDD_HV_B. 

If you are using Nexus, you need to ensure that
the VDD_HV_A and VDD_HV_B domains are at the
same voltage as well as ensuring that the
peripheral supplies PER_HVA and PER_HVB match
VDD_HV_A / B. See the MCU power page for
configuration jumpers.

Voltage Domains:

EVTI

JCOMP

PH10

PC0
PC1

PH10

PH9

DBUG-RSTx

PL9
PL11

PL2
PL3

PL4
PL5

PL10
PL6

PL7
PL13

PL14
PL15

PM0
PM1

PM2
PM7

PM10

PH9
PH10
PC0
PC1
JCOMP

PL8
PL12
DBUG-RSTx

PM8
PM9

MCU-RSTx

JTAG-RSTx

MCU-RSTx

PL8

PM9
PM8

PL12

PL9
PL11
PL2
PL3
PL4
PL5
PL10
PL6
PL7
PL13
PL14
PL15
PM0
PM1
PM2

PL12

PM7
PM10
PM9
PM8

GND

GND GND

PER_HVA

PER_HVB
PER_HVB

PH94

PC04

PC14

JTAG-RSTx5

MCU-RSTx4,5

PL84

PH104

PL124

PL74

PL94

PL114

PL24

PL34

PL44

PL54

PL104

PL64

PL134

PL144

PL154

PM04

PM14

PM24

PM74

PM104

PM94

PM84
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65
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R30
10.0K

R243

R19 0 DNP

R41
10.0K
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47PF
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(Enable)

CAN & LIN Physical

EN = PER_HVA enables Transceiver and sets I/O for VDD_HV_A

(LIN0_TX)
(LIN0_RX)

(LIN1_RX)
(LIN1_TX)

VDD  - 5.0V input supply for CAN transceiver (4.5 to 5.5V)

VI/O - determines the signal level on MCU TX and RX pins
and can range from 2.8 to 5.5V

STB - High for Standby mode, pulled low for normal mode. 

CAN1 Physical Interface

(CAN0_RX)
(CAN0_TX)

(CAN1_RX)
(CAN1_TX)

(TXD_0)

LIN Molex
Connector

LIN1 Physical Interface

(0402
50V)

CAN0 Physical Interface

LIN Molex
Connector

Master Mode Pullup EnableLIN0 Physical Interface

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(LEF = 20K Baud)

Total current
through resistors
(LIN Bus at GND)
= 12mA (0.144W)

Each resistor spec
 = 0.1W (0.2W total)

(Wake)

WAKE = GND ensures no spurious wakeups

(LEF = 20K Baud)

Total current
through resistors
(LIN Bus at GND)
= 12mA (0.144W)

Each resistor spec
 = 0.1W (0.2W total)

(Wake)
(Enable)

EN = PER_HVA enables Transceiver and sets I/O for VDD_HV_A

(0402
50V)

Master Mode Pullup Enable

(0603
50V)

MC33662LEF LIN transceiver is newer version of 33661 offering:

- Full LIN compliance (33661 no longer compliant)
- Improved ESD protection on LIN pin up to 15KV
- Improved ESD on Wake and VSUP Pins
- Other EMC and performance improvements

See freescale.com for more details

WAKE = GND ensures no spurious wakeups

Battery
Reverse
polarity &
Pulse
Protection

Battery
Reverse
polarity &
Pulse
Protection

All CAN and LIN signals are
in power domain VDD_HV_A. 

All interfaces will work at
3.3V or 5.0V (PER_HVA
jumper)

CAN termination resistor
footprint. Place on
underside of PCB

CAN termination resistor
footprint. Place on
underside of PCB

VDD  - 5.0V input supply for CAN transceiver (4.5 to 5.5V)

VI/O - determines the signal level on MCU TX and RX pins
and can range from 2.8 to 5.5V

STB - High for Standby mode, pulled low for normal mode. 

CAN0-CANLCAN0-S

PB0

LIN0-TX

PB1

PC10
PC11

PB3
PB2

PC7
PC6

LIN0-RX

LIN0-LIN

CAN1_TX

CAN0_TX

CAN0_RX

LIN1-TX

LIN1-RX

LIN1-LIN

LIN0-VSUP

LIN1-VSUP

CAN0-CANH

CAN1-S

CAN1_RX CAN1-CANH

CAN1-CANL

PER_HVA

GND

GND

GNDGND

GND

GND

GNDGND

GND

GND

GNDGND

PER_HVA

GNDGND

GND

GND

PER_HVA5V0_SR

GND GND

PER_HVA5V0_SR

PB34

PB24

PC74

PC64

PC114

PB14
PB04

PC104
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FTDI USB <-> Serial Interface
- Self Powered mode. No power is taken from USB
- Device efaults to Dual serial (RS232) mode ie RS2 32 on both A and B
- Configurable I/O voltage on CHA / CHB via VDDIOA/ B

Send Immediate / Wakeup
Disabled for CHB

Send Immediate / Wakeup
Disabled for CHA

Disable Receiver when
in USB suspend mode

USB RS232 (serial) Interface

(MCU_LIN2RX)
(MCU_LIN2TX)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

FTDI Pin 40 (TXD)
is Output from
FTDI Device,
connect to MCU RXD

FTDI Pin 39 (RXD)
is Input to FTDI
device, connect to
MCU TXD

All Signals are in
power domain
VDD_HV_A. 

FTDI interface will
work at 3.3V or 5.0V
(PER_HVA jumper)

USB_N

BUS0
BUS1
BUS2
BUS3
BUS4
BUS5

CLK_XTIN_6M

CLK_XTOUT_6M

USB_RN
USB_P USB_RP

FTDI_TXD
FTDI_RXD PC8

PC9

5V0_SR

GND

GND

GND

GND

5V0_SR

GND

GND

5V0_SR

GND

GND

5V0_SR

GND

GND

PER_HVA

PER_HVA

PER_HVA

PC9 4

PC8 4
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Adobe Acrobat 

Document

USB (Type A Host and Type AB OTG)

(10V
0603
low
ESR)

(0603
50V)

Layout Note:
Place caps &
resistor as
close to
device as
possible

USB Power Switch

(USB1_DO)
(USB1_D1)
(USB1_D2)
(USB1_D3)
(USB1_D4)
(USB1_D5)
(USB1_D6)
(USB1_D7)

(USB1_DIR)
(USB1_STP)
(USB1_NXT)

(USB0_DO)
(USB0_D1)
(USB0_D2)
(USB0_D3)
(USB0_D4)
(USB0_D5)
(USB0_D6)
(USB0_D7)

(USB0_DIR)
(USB0_STP)
(USB0_NXT)

(Only available on BGA packages)

(Available on all packages)

(USB1_RST Active Low)

(0603
50V)

(1210
2KV)

USB Host, Type A

(35V
TANT)

(35V
TANT)

(1210
2KV)

(50V
0402)

(16V
TANT)

(35V
TANT)

(0402
50v)

(16V
TANT)

(Select 60MHz CLKOUT
with 24MHz XTAL)

(16V
TANT)

(35V
TANT)

(0402
50v)

(16V
TANT)

(50V
0402)

USB OTG Micro AB

(1/10W 0603)

(0603
50V)

(35V
TANT) (0603

50V)
(35V
TANT)

(0603
50V)

(35V
TANT)

(10V
0603
low
ESR)

(10V
0603
low
ESR)

(1/10W 0603)

(10V
0603
low
ESR)

(USB0_RST Active Low)

(ID=GND for HOST mode)

(20K for HOST)

(Layout Note: Place Series
Termination resistor close
to USB IC)

(Layout Note: Route DP and DM with
90 Ohm Differential Pair. Keep
tracks as short as possible)

(Layout Note: Route DP and DM with
90 Ohm Differential Pair. Keep
tracks as short as possible)

General Layout Note. Recommendation is to keep all
tracks between MCU and USB PHI less than 3" See
additional SMSC Layout guidelines PDF to the right

(Layout Note: Place Series
Termination resistor close
to USB IC)

(1K for OTG)

Layout Note:
Place caps &
resistor as
close to
device as
possible

Crystals are
FOXSDLF/240F-20
(20pF Load
Capacitance)

Crystals are
FOXSDLF/240F-20
(20pF Load
Capacitance)

USB Signals
are in
power
domain
VDD_HV_A

The USB
interface
only supports
3.3V
operation.
All I/O
signals must
be 3.3V. If
VDD_HVA is
set to 5V,
USB  MCU pads
must be left
as tri-state 
with no
pullups.

USB_A_VDD1.8

USB_A_VDD3.3

PP15
PP14
PP13
PP12
PQ7
PQ6
PQ5
PQ4

PQ2
PQ0
PQ3
PQ1

USB_A_EN

USB_A_PWR

PI6

USB_B_EN

USB_B_EN

USB_B_DP

PI7

USB_A_EN

USB_A_VBUS

USB_A_DM
USB_A_DP

USB_B_PWR
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USB_A_5V

USB_B_5V

USB_A_DP
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PI5
PC2
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USB_B_VDD3.3

FLG_A

FLG_B
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A_XI
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USB1_CLK

USB0_CLK
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GND
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GND
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GND
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GND
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PE144
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Ethernet

Place Caps close
to connector

Series Termination Resistors:
50 Ohms as per TI spec. Place
resistors as close to driving
source as possible. Termination
recommended for ALL MII signals

MCU Output
Resistors Next
to MCU on
daughtercard

PHI Output
Place Next to
PHI

- Auto Negotiation Enable (All speeds / duplex supported)
 (AN_EN, AN0 and AN1 all Internal PullUP)

- Operating Mode (MII or RMII)
  (SNI_Mode Internal PullDown, MII_Mode control via jumper)

- LED Configuraiton (Mode1)
  (LED_CFG Internal PullUp)

- MDIX Enable (Auto MDIX Enabled)
  (MDIX_EN Internal PullUP)

- Physical Address (set to 0b00001)
  (PHYAD[0] Internal PullUp, PHYAD[1..4] Internal PullDown)

(MII_MODE)

Posn 1-2 for MII (default)
Posn 2-3 for RMII 

Pulse J1011F21PNL
(Includes built in
transformer)

Layout Note - Place Caps
and Resistors close to PHI

(RMII Clock)

(RMII)

(RMII)
(RMII)
(RMII)
(RMII)

(+MII)

(+MII)
(+MII)

(+MII)

(RMII)
(RMII)

(RMII)
(RMII)

(+MII)
(+MII)

(RMII)
(+MII)

(RMII)
(RMII)

(MII Clock)

(TANT)

Layout Note:
Place 0.1uF cap close
to each pin. 10uF
TANT as close to pin
23 as possible

PFBOUTPFBIN2PFBIN1

50MHz Osc for RMII and 25MHz XTAL for MII

(TANT)

Reset Control:
- Reset from MCU Reset Out (will reset with MCU)
- Reset from GPIO. Allows MCU to reset PHY as well as hold PHY in reset
while reset config data can be driven onto pins to change mode etc. 

Boot Configuration (using PHY internal Pulls)

MDIO Pullup

Layout Note:

MII Mode resistor (MII / RMII mode) and the MDIP ullup resistor should be placed as close as
possible to the PF15 / PF14 tracks  to reduce the effect of a stub on the transmission line. 

(TXD3)
(TXD2)
(TXD1)
(TXD0)
(TXEN)

(MDC)

(Termination on DC)
(Termination on DC)
(Termination on DC)
(Termination on DC)
(Termination on DC)

(Termination on DC)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

(MDIO)

All Ethernet Signals
are in power domain
VDD_HV_B

The Ethernet 
interface only
supports 3.3V
operation. All I/O
signals must be 3.3V.
If VDD_HVA is set to
5V, Ethernet MCU pads
must be left as
tri-state  with no
pullups.

(50MHz OSC
Power)

** See Layout Note
(bottom right)

** Layout Note - Place
resistors as shown
with shared pad on PG1
side of resistors

TXCLKPG1

PHY_50MHz

For RMII mode,
remove resistor
between PG1 and
TXCLK and place
between PG1 and
PHY_50MHz

TDN
TDP

RDN

LED_Y
LED_G
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PF154
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FlexRAY Physical Interface

FlexRAY
debug
connector

Decoupling Caps for BOTH IC's. Place next to power pins.

FlexRAY A

Normal
EN STBN
1

Sleep
Go to Sleep
Rec Only 0

1
1
1

MODE

0 0
0

VBAT VBUF VCC VIO

(FR_A_TX)

(FR_A_RX)
(FR_A_TX_EN)

(FR_B_TX)
(FR_B_TX_EN)
(FR_B_RX)

(FR_DBG0) (FR_DBG1)
(FR_DBG2) (FR_DBG3)

FlexRAY B

(0603
50V)

(0603
50V)

(0603
50V)

(0603
50V)

Crimped lead - 279-9522
Receptacle housing - 279-9156

Crimped lead - 279-9522
Receptacle housing - 279-9156

(0603)

(0603)

(0603)

(0603)

(50V 0805)

(50V 0805)

Bus voltage +/- 12V (VBAT = 12v)
Components spec'd for 12V operation

Bus voltage +/- 12V (VBAT = 12v)
Components spec'd for 12V operation

All Signals are in
power domain VDD_HV_A. 

FlexRAY interface will
work at 3.3V or 5.0V
(PER_HVA jumper)

FRA-WAKE

FRA-INH1

PC5

FRA-JRXD
PE2

FRA-BGE

PE3

FRA-JTXD
FRA-JTXEN

FRA-BM FRA-DATA-B
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FRB-JTXEN
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FRB-DATA-A

FRB-ERRN

FRA-EN

FRB-WAKE

FRA-INH2

FRA-RXEN

FRA-DATA-A

FRA-ERRN

PC14
PC12

PC15
PC13

GND

GND

GND

GND

GND

PER_HVA 5V0_SR P12V

PER_HVA 5V0_SR P12V

GND

PER_HVA

P12V 5V0_SR PER_HVA

GND

GND

GND

PER_HVA

PC124

PC144

PC154

PC134

PC54

PE24
PE34

PE44

PC44
PE54
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SAI Audio, AVB & TWRPI Connectors

(SAI0_DATA3)
(SAI0_DATA2)
(SAI0_DATA1)
(SAI0_DATA0)
(SAI0_BCLK)
(SAI0_SYNC)
(SAI0_MCLK)

(SAI1_DATA0)
(SAI1_BCLK)

(SAI1_SYNC)
(SAI1_MCLK)

(SAI2_DATA0)
(SAI2_BCLK)
(SAI2_SYNC)
(SAI2_MCLK)

(I2C_SCL2)
(I2C_SDA2)

(I2C_SDA3)
(I2C_SCL3)
(ENET0_TMR0)

Green  - I2C Channels
Black  - SAI Channels

Orange - ENET TMRx channels

(ENET1_TMR2)

(ENET0_TMR2)
(GPIO Control)

Differences to RevC
Pin 17 was PH5, now PD13** (PH5 now routed to GPIO Matrix)
Pin 27 was PH4, now PM4    (PH4 now routed to GPIO Matrix)
Pin 45 was PH3, now PM3    (PH3 now routed to GPIO Matrix)

** Note PD13 is also routed to MLB header via DNP link

Pins used on this header are also at GPIO Matrix

PA12 - DSPI0_SIN   (Also shared with TWRPI)
PA13 - DSPI0_SOUT  (Also shared with TWRPI)
PA14 - DSPI0_SCK   (Also shared with TWRPI)
PA15 - DSPI0_SS0   (Also shared with TWRPI)

PG2 - DSPI3_SOUT   (Also shared with User LED)
PG3 - DSPI3_SS3    (Also shared with User LED)
PG4 - DSPI3_SCLK   (Also shared with User LED)
PG5 - DSPI3_SIN    (Also shared with User LED)

(DSPI0_SIN)
(DSPI0_SOUT)
(DSPI0_SCK)
(DSPI0_SS0)
(DSPI3_SOUT)
(DSPI3_SS3)
(DSPI3_SCK)
(DSPI3_SIN)

I2C0_SCL

(DSPI0_SOUT)

(GPIO0/IRQ)
(GPIO2)
(GPIO4)

I2C0_SDA

(DSPI0_SIN)

(GPIO1)
(GPIO3)

General Purpose TWRPI

TWRPI-ADC1

TWRPI-ID0

TWRPI-ADC0

TWRPI-ADC2

TWRPI-ID1

(ADC1_P[8])
(ADC1_P[9])

(ADC1_P[10])

(ADC1_P[11])

(ADC1_P[12])

Note: Ports
PD[4..8] are
shared with the
GPIO Matrix

(EIRQ31)
Note: Ports
PK[0..5] are
shared with the
GPIO Matrix

(DSPI0_SCK)(DSPI0_SS0)

RESET

SAI Audio and AVB
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(MCK_IN)

(ID1)
(MLBSIG)

(PWROFF)

Debug - Not RQD

(ID3)

(PS1)

(ID4)

(RSVD)

(STATUS)

(ID0)

(PS0)

47 Ohm series
termination
already on
SMSC
daughtercard

Place resistors as
close as possible to
MLB tracks to
minimise stub lengths

(MLBCLK)

(RSOUT)

(MLBCP)

Parallel 100 ohm LVDS 
termination and Pullups
/ Pulldopwns (DNP'd)
are already on MLB
daughtercard. 

(MLBSP)

(ERR/BOOT)

(MLBCN)

(MLBSN)

(RST)

(PD[15] Shared with MLB_DAT for 3-pin mode)

(PB[15] Shared with MLB_SIG for 3-pin mode)

(PI[8] Shared with MLB_CLK for 3-pin mode)

(12v)
(3.3v Linear)

(3.3v)
(3.3v)

(MLB_PWROFF)

(RSVD)

(SR0)

(RMCK)
(SX0)

(I2C1_SDA)(SDA)

(RSVD)
(RSVD)

(I2C1_SCL)(INT)

(MLBDP)

(SCLK)

(TDO/DINT)
(TCK/DSCL)

(TDI/DSDA)
(TMS)

(MLBDN)
(ID2)
(MLBDAT)

MLB (SMSC) Daughtercard Connector

Series
termination
on MCU
daughtercard

Parallel 
termination
on MCU
daughtercard

CARD INTERRUPTING MCU (WKPU21)

Controls INIC Mode

Layout Note: MLB track lengths should be < 80mm
(from MCU through daughter card to connector)

All MLB Signals are in
power domain VDD_HV_C.

The MLB  interface only
supports 3.3V operation.
All I/O signals must be
3.3V. If VDD_HVC is set
to 5V, MLB MCU pads must
be left as tri-state 
with no pullups.

PE1
PE0

MLB_SN

MLB_CN
MLB_CP

MLB_DP
MLB_DN

MLB_SP

MLB_RSTOUT

MLB_CLK

MLB_MCKIN
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PG94

PI134,16

PH6 4

PE1 4
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SD Connector

(SDHC_CLK)
(SDHC_CMD)

(SDHC_DATA0)
(SDHC_DATA1)
(SDHC_DATA2)
(SDHC_DATA3)

(35V
TANT)

Amphenol 101-00565-64 SD
/ MMC socket with card
detection switch.

The SD card specification details an operating volt age of
between 2.7 and 3.6V. If using the SD card, it can ONLY be
used when VDD_HV_A (and PER_HVA) jumpers are set to  3.3V.
Inserting an SD card with VDD_HV_A / PER_HVA set to  5V will
result in card damage. 

Card Detect:    Grounded when Card Inserted, Pulled  high when card removed
Write Protect:  Grounded when NOT protected, Pulled  high when protected (or card removed)

(SDHC_CD)  WKPU19
(SDHC_WP)

Caution

(0603
50V)

PE6
PE7

PI1

PI3
PI2

SDHC1_CLK
SD_DetectPA0

SD_WPPH8

PI0

GND

GND

GND

3V3_SR

PE74

PH84

PA04

PE64

PI34

PI24

PI14

PI04
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The LED's, Hex switches and push-button switches ar e
connected to MCU pads vvia zero ohm links. If desir ed
these can be removed and direct connection made to the
LED or switch. All of the ports used for LED's /
Switches are also bonded out to the GPIO matrix

Hex Encoded Switch (Active High)

Switches are hard wired to 3.3V rather than 5V so i t's not possible to drive 5V into a 3.3V pad (which  would cause damage)
Similarly, the LED's are active low with 3.3v suppl y so can be safely coupled to pads on either 3.3V o r 5V domains
The ADC input is limited to 3.3V, again to prevent driving 5V into a 3.3V pad which would cause damage

PG[2..5] share eMIOS1
UC[11..14] with PWM
functionality

(eMIOS H / X)
(eMIOS G / X)
(eMIOS G / Y)
(eMIOS G)

User Pushbutton Switches (Active High)

User Peripherals,  Audio Controls and GPIO

LED's are SMD (1206) Yellow

User LED's (Active Low)

OMRON B3WN-6002 Pushbutton Switch

Since the Hex switch always
has an active output, the
jumper is to allow the switch
to be powered off

ADC Input Pot and Test Point

(Note - This is run from linear 3.3v regulator to
provide a stable input voltage)

(ADC1_P[0])

(0603 50V)

Note - PA1 is also the NMI pin!

Note that LED2 and LED4 (PG3
and PG5) can be  controlled in
LPU_RUN mode (and also have pad
keepers in LPU_STANDBY)

PB_SW1
PB_SW2

USR_LED4

PB_SW3
PB_SW4

USR_LED2
USR_LED1

USR_LED3

PA1
PA2
PF9
PF11

HEX_SW1

HEX_SW2

HEX_SW3

PD0

PD1

PD2

PD3HEX_SW4

PG2
PG3
PG4
PG5

PB4

GND

3V3_SR

3V3_SR

3V3_SR

GND

3V3_LR

GND

GND

PG24,12,16

PG34,12,16

PG44,12,16

PG54,12,16

PA2 4,16

PF9 4,16

PF11 4,16

PD1 4,16

PD2 4,16

PD3 4,16

PD0 4,16

PA1 4,16

PB4 4
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All pads are DNP (Do Not Populate) 0.1" pitch heade rs placed on a 0.1" gridGPIO Pin Matrix
PORTA PORTB PORTC PORTD PORTE PORTF PORTG PORTH

PORTQ

Layout Notes:
  Pads must be placed in a 13 x 16 matrix pattern, 2.54 mm pitch
  - 13 wide (one column for each port EXCLUDING those with no available pads ie C, E, H, Q)  
  - 16 tall (1 row for each port number from 0 to 15). 
  - GND pad at bottom of each colum
  - After production, pads should be through hole (not solder filled)

No spare pins
on PortQ

No spare pins
on PortE

PORTI PORTJ PORTK PORTL PORTM PORTN PORTO PORTP

No spare pins
on PortE

Busses are not used
on ports as it makes
it harder to see
which pins are shared
with other functions

14 GND Pads
(one at
bottom of
each colum)

PD[0..3] shared with
Hex Switch

PD[4..8] shared with 
TWRPI connector  with
pullup on PD[7], PD[8]

PA[1,2] shared with 
user switches

PA[12..15] shared with 
SAI Audio and TWRPI

PD[13] shared with 
SAI Audio and MLB
headers

PI[12,13] shared with
MLB  header

PK[0..4] shared with
TWRPI  header

PF[9,11] shared with
user switches

PG[2..5] shared with
user LED's, SAI and
TWRPI headers

PM[3..4] shared with
SAI Audio header

PO[0..1] shared with
TWRPI header
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PK2

PK4

PK7
PK8
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PK11
PK10
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