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1.Introduction

This user guide details the setup and configuration of the Freescale MPC5748G customer Evaluation
Board (hereafter referred to as the EVB). The EVB is intended to provide a mechanism for easy
evaluation of the MPC5748G family of microcontrollers, and to facilitate hardware and software
development. Various daughtercards are available which connect to the EVB via two high density
connectors. Please consult your Freescale representative for more details on daughtercard pricing and
availability.

The EVB is intended for bench / laboratory use and has been designed using normal temperature
specified components (+70°C).

This product contains components that may be damaged by electrostatic discharge. Observe precautions
for handling electrostatic sensitive devices when using this EVB and associated microcontroller.

The user manual is intended to be read alongside the respective MCU documentation available at
www.freescale.com and includes:

e Reference Manuals
e Product Data Sheets
e Application notes

e Chip Errata

1.1. Peripheral Daughtercards

The EVB has connectors for various peripheral daughtercards (for example MLB) that provide
additional peripheral functionality. These are not supplied with the EVB and must be sourced separately.
Please contact your Freescale representative for pricing and availability.

2. EVB Features

The EVB provides the following key features:

e Single 10-14 V DC external power supply input with on-board regulators to provide all of the
necessary EVB and MCU voltages. Power may be supplied to the EVB via a 2.1 mm barrel style
power jack or a 2-way screw type connector. 12 V operation allows in-car use if desired.
Master power switch and regulator status LED’s.

USB Serial interface

2 X High Speed CAN transceiver routed to 3-way headers

2 x LIN interfaces routed to standard Molex headers

Main clock supplied from on board crystal or SMA connector

User reset switch with reset status LED’s

Ethernet PHY and RJ45 socket configurable as RMII or Ml

USB Type A Host interface

USB Type AB (micro USB) OTG interface

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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2 x FlexRay interfaces with standard 2-pin connectors

14-pin JTAG and 50 pin Nexus (Trace) connectors

2 x High Density daughter card connectors allowing an MCU specific daughtercard to be fitted"
MLB daughtercard connector

SAI Audio board connectors (2 x 0.1 inch pitch headers and 2 x TWRPI style headers)

SD connector (mounted to the underside of the board) supporting hardware write protect and
card detection

4 user LEDs wired to MCU ports, also available at a user header

4 user pushbutton switches wired to MCU ports, also available at a user header

Hexadecimal encoded switch wired to 4 MCU ports, also available at a user header

Simple potentiometer connected to analogue input channel

NOTE

To alleviate confusion between jumpers and connector headers, all EVB
jumpers are 2 mm pitch whereas headers are 0.1 inch (2.54 mm). This
prevents inadvertently fitting a jumper to a header.

! There is no MCU fitted to the EVB. A daughtercard must be fitted before the EVB can be used.

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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Configuration Overview

3. Configuration Overview

Throughout this document, all of the default jumper and switch settings are clearly marked with “(D)”
and are shown in blue text. This allows a more rapid return to the default state of the EVB if required.
Note that the default configuration for 3-way jumpers is a header fitted between pins 1 and 2. On the
EVB, 2-way, and 3-way jumpers have been aligned such that pinl is either to the top or to the left of the
jumper. On 2-way jumpers, the source of the signal is connected to pinl.

The EVB has been designed with ease of use in mind and has been segmented into functional blocks as
shown below. Detailed silkscreen legend has been used throughout the board to identify all switches,
jumpers and user connectors.

SD Card Slot RESET Ethernet USB (Host and OTG) FlexRAY *2
¢ (Underzide)

( ) 2014 FREESCAL
@,
ﬁ_.;.l ﬁ , |JTAG &
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EXT_CLK ez debug
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‘_
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_’ [ i ¥ aue
B wasTER_EN
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: 5 = ° MCU »
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L s P --4 Ll connectors
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F8232
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: User
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\-g_‘;aé c switches
—» and LED’s
s 3 +—
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jumpers

Figure 1. EVB Functional Blocks
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4. MCU Daughtercard information

In order to use the EVB, an MCU daughtercard must be fitted as described in the following section.
Before fitting or removing a daughtercard, ensure the EVB is powered OFF

4.1. Fitting a daughtercard

Gently place the daughtercard on the EVB connectors ensuring the correct orientation as shown in the
following figure. The connectors are polarized so the daughtercard will only fit in one orientation (with
the jumpers at the bottom of the daughtercard). Once the connectors have been located correctly, firmly
push down all four corners of the daughter card simultaneously in order to ensure the connectors are
mated. (The following picture also shows the default | Jumper positions for the 256BGA daughtercard)

il I
g, R T

Flgure 2 Daughtercard Fitted to EVB

4.2. Removing a daughtercard

In order to prevent damage to the daughtercard connectors, it is important to remove the daughtercard
correctly. Carefully lift either the top or bottom edge of the daughtercard and it should easily lift off as
shown in the following figure (viewed from the left side of the EVB).

Figure 3. Removmg a daughtercard

CAUTION

Do not attempt to lift the left or right edge of the daughtercard as this will
result in connector damage.

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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Initial Configuration

5. Initial Configuration

This section details the power, reset, clocks, and debug configuration which is the minimum
configuration needed in order to power ON the EVB.

- - | R o ;:_,:
5.1. Power Supply Configuration ey
the bottom left (= g
corner of the EVB - i 1

The EVB requires an external power supply voltage of between 10 V-14 V DC (nominal 12 V),
minimum 2 A. This allows the EVB to be used in a vehicle if required. The 12 V input is regulated on
the EVB using two switching and three linear regulators to provide the required voltages of 5.0 V, 3.3V
(both linear and switcher) and 1.25 V (linear). For flexibility, there are two power supply input
connectors on the EVB as detailed below:

5.1.1.Power Supply Connectors (P21, P23)

e 2.1 mm Barrel Connector — P21

This connector should be used to connect the supplied wall-plug mains adapter. Note — if a
replacement or alternative adapter is used, care must be taken to ensure the 2.1 mm plug uses the
correct polarisation as shown below:

X

GND

Figure 4. 2.1mm Power Connector

e 2-Way Screw Type Connector — P23

This can be used to connect a bare wire lead to the EVB, typically from a laboratory power supply.
The polarisation of the connectors is clearly marked on the EVB. Care must be taken to ensure
correct connection.

x®*

“

GND V+(12V)

Figure 5. 2-Lever Power Connector

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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5.1.2.Power Switch (SW5)

Slide switch SW5 can be used to isolate the power supply input from the EVB voltage regulators if
required.

e Moving the slide switch to the right (away from the fuse) will turn the EVB OFF.
e Moving the slide switch to the left (towards the fuse) will turn the EVB ON.

5.1.3.Regulator Power Jumper (J23)

All of the regulators are permanently powered from the main 12 V supply line and active with the
exception of the 1.25 V linear regulator which has a 3-way jumper to allow selection of the input
voltage.

The table below details the jumper configurations for the linear 1.25 V regulator source voltage. By
default, the regulator is powered from the 12 V supply line.

Table 1. 1.25V Linear Regulator Source Select (J23)

Jumper Position PCB Legend Description

1-2 (D) 12V 1.25V Linear regulator is powered from main 12V
923 S 2-3 5V 1.25V Linear regulator is powered from 5V switching regulator output
(INPUT SEL) Removed 1.25V Linear regulator is not powered (disabled)

5.1.4.Power Status LED’s and Fuse

When power is applied to the EVB, five green LED’s adjacent to the voltage regulators show the
presence of the supply voltages as follows:

e LED DS4 — Indicates that the 1.25V linear regulator is enabled and working correctly
LED DS5 — Indicates that the 5.0V linear regulator is enabled and working correctly
LED DS6 — Indicates that the 3.3V linear regulator is enabled and working correctly
LED DS9 - Indicates that the 5.0V switching regulator is enabled and working correctly
LED DS10 - Indicates that the 3.3V switching regulator is enabled and working correctly

If no LED’s are illuminated when power is applied to the EVB and the regulators are correctly enabled
using the appropriate jumpers, it is possible that either power switch SW5 is in the “OFF” position or
that the fuse F1 has blown. The fuse is provided to protect the external power supply and for EVB
circuitry reverse-bias protection. If the fuse has blown, check the polarity of your power supply and
replace the fuse with a 20 mm 1.5 A fast blow fuse.

Note that the fuse will not protect against one of the EVB regulators being shorted. If this happens,
damage is likely to occur to the EVB and / or components.

CAUTION

In the event of a short in the regulator output, the regulator and/or the
shorted component may be hot

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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5.1.5.MCU Power Supply Jumpers
(J18, J19, J20, J21, J22, J23)

Initial Configuration

MCU Daughtercard

power jumpers are in the

bottom left quarter of the
EVB, above the power

All of the regulated power supplies are routed to the MCU daughtercard via jumpers. This allows each
power supply to be individually isolated and facilitates current measurement at the respective jumper.

Note that only the daughtercard is connected to the power lines after the jumpers so MCU current
measurements are accurate. There are an additional two jumpers that control the voltages used by EVB
peripherals connected to the VDD_HV_A and VDD_HV_B domains as described in section 5.1.7.

12V

Main board jumpers

MCU Daughtercard jumpers

MPC5748G
3.3V J22 ~I5 MCU Power
Switching Reg it : oD v A
.  HV_
_J6
o
5.0V J19 ® VDD HV B
Switching Reg ®e |
7
=
. VDD HV C
o
J8
* e VDD HV FLA
J23 79
) T o
___J10
MJDI1CTS
125V J18 ° VDD LV
Linear Reg
1
VDD_HVA_CAP PN
. VIN1_CMP REF
TFH3 @ —
3.3V J20 I3
Linear Reg *e : VDD _HV_ADCO
J
)4
e
5.0V 421 ° VDD _HV_ADCI1
Linear Reg e o

Figure 6. Power Supply Jumper Schematic

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015

Freescale Semiconductor, Inc.



The power supply jumper description table is shown in the following table:

Table 2. Daughter Card Power Supply Jumpers (on main board)

Jumper Position PCB Legend Description

Jis Fitted (D) 1.25V Linear regulator output is routed to daughter card

1v25L Removed 1.25V Linear regulator output is disconnected from daughtercard
J19 Fitted (D) 5.0V Switching regulator output is routed to daughter card

SV0S Removed 5.0V Switching regulator output is disconnected from daughtercard
J20 Fitted (D) 3.3V Linear regulator output is routed to daughter card

3V3L Removed 3.3V Linear regulator output is disconnected from daughtercard
J21 Fitted (D) 5.0V Linear regulator output is routed to daughter card

SVOoL Removed 5.0V Linear regulator output is disconnected from daughtercard
J22 Fitted (D) 3.3V Switching regulator output is routed to daughter card

3V3S Removed 3.3V Switching regulator output is disconnected from daughtercard
J23 1-2 (D) 12V 1.25v Linear regulator is powered by main 12V input

'(2508;3&'; 2-3 5V 1.25v Linear regulator is powered by output from 5.0V switching reg

Jack) Removed 1.25v Linear regulator is not powered (disabled)

5.1.6.Daughtercard Power Jumpers (J3to J11)

The following power control jumpers are located on the MCU daughtercard. Note that not all of the
jumpers will be on each daughtercard variant.

Table 3. MCU Power Supply Jumpers (on daughtercard)

Jumper Position PCB Legend Description
1-2 (D) 3V3 MCU ADCO pin is connected to 3.3V (Linear)
AE])BCO 2-3 5V0 MCU ADCO pin is connected to 5.0V (Linear)
Removed MCU ADCQO pin is not connected to power
1-2 (D) 3V3 MCU ADCI1 pin is connected to 3.3V (Linear)
AI\:])Lél 2-3 5V0 MCU ADCL pin is connected to 5.0V (Linear)
Removed MCU ADCL1 pin is not connected to power
1-2 (D) 3V3 MCU VDD _HV_A domain is connected to 3.3V (Switching Regulator)
Hi?A 2-3 5V0 MCU VDD_HV_A domain is connected to 5.0V (Switching Regulator)
Removed MCU VDD_HV_A domain is not connected to power
1-2 (D) 3V3 MCU VDD_HV_B domain is connected to 3.3V (Switching Regulator)
H‘]\?B 2-3 5V0 MCU VDD_HV_B domain is connected to 5.0V (Switching Regulator)
Removed MCU VDD _HV B domain is not connected to power
1-2 (D) 3V3 MCU VDD_HV_C domain is connected to 3.3V (Switching Regulator)
H{;C 2-3 5V0 MCU VDD_HV_C domain is connected to 5.0V (Switching Regulator)
Removed MCU VDD _HV_C domain is not connected to power

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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Initial Configuration

Jumper Position PCB Legend Description
Jg? Fitted (D) MCU VDD _HV _FLA pin is connected to 3.3v (Switching Regulator)
FLA Removed MCU VDD_HV_C domain is connected to 5.0V (Switching Regulator)
1-2 (D) 3V3 MCU ballast transistor collector is connected to 3.3V (Switching)
RJEgG 2-3 5V0 MCU ballast transistor collector is connected to 5.0V (Switching)
Removed MCU ballast transistor collector is not connected to power
1-2 (D) REG MCU VDD LV domain is powered from ballast transistor
VIS)%?.V 2-3 1V25L MCU VDD_LYV domain is powered from 1.25V Linear regulator
Removed MCU VDD_LV domain is not powered
1-2 (D) HVA MCU VIN1 _CMP_ REEF is powered from VDD HV_A
[‘)Jilc 2-3 USR MCU VIN1_CMP_REF is powered from user testpoint (TPH3)
Removed MCU VIN1_CMP_REF is not powered
5.1.7.Peripheral Power Supply Jumpers (J24, J25) Jumpers are in e hottom ecd ™ BE=
left quarter of the EVB, -
above the power area it/ 0

There are two additional power supply jumpers controlling the 1/O voltage for the peripherals on the
EVB in the HVA and HVB voltage domains.

The settings on these jumpers must match the VDD_HV_A and VDD_HV_B jumper voltage setting on
the MCU daughtercard.

The default configuration matches the MCU daughtercard default configuration with both jumpers set to
3.3V.

Table 4. Peripheral Power Control (J24, J25)

Jumper Position PCB Legend Description
1-2 (D) 3v3 EVB peripherals in HVA domain are set to use 1/O voltage of 3.3V
H]\Z/AA 2-3 5V0 EVB peripherals in HVA domain are set to use 1/0 voltage of 5.0V
Removed Invalid Configuration, avoid!
1-2 (D) 3v3 EVB peripherals in HVB domain are set to use I/0 voltage of 3.3V
I-‘|]\2/5B 2-3 5V0 EVB peripherals in HVB domain are set to use 1/O voltage of 5.0V
Removed Invalid Configuration, avoid!

5.1.8.EVB Voltage Regulators

The following table shows the usage of each EVB voltage regulator. This provides a useful cross
reference point should any regulator be disabled. In addition, the distribution of the peripheral voltages
HVA (J24) and HVB (J25) are shown.

2 Note that jumper J8 (FLA) jumper must only be fitted when VDD_HV_A (J5) is connected to 3.3V.

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
Freescale Semiconductor, Inc. 11




Table 5. Power Supply Distribution

Regulator Used On
All voltage regulators (switching and Linear, jumper selectable on 1.25V linear)
12v 1.25V linear regulator LED supply via FET
(Unregulated) MCU Daughtercard connector
P12v MLB Daughtercard connector
FlexRay transceiver VBAT pin
Daughtercard connector (post daughtercard power jumper)
Daughtercard connector (direct feed via zero ohm link)
Peripheral power control jumpers (position 2-3)
5.0V CAN transceivers VCC (ma_in power) o
Swi.tcher USB RS232 (FTDI) transceiver (main power a_nd protection diode)
5V0 SR USB Host / OTG transceiver power (VBAT) pin
- FlexRay Transceiver power pins (VCC / VBUF)
SAI Audio connector
Input to 1.25V linear regulator (in alternate jumper configuration)
Daughtercard connector (post daughtercard power jumper)
Daughtercard connector (direct feed via zero ohm link)
Peripheral power control jumpers (position 1-2)
Reset LED’s (user and target)
USB HOST / OTG transceiver 1/O voltage (USB operation is fixed at 3.3V)?
Svsilg:\éer Ethernet _Transceiver supply and 1/0 (Ethernet operation is fixed at 3.3V) 3
3v3 SR SAI Audio connector
- MLB Daughtercard connector
SD Card power supply / pullup resistors (SD Card operation is fixed at 3.3V)3
User LED’s supply voltage
Hex encoder switch supply voltage
User pushbutton switches supply voltage
5.'0V Daughtercard connector (post daughtercard power jumper)
Linear Daughtercard connector (direct feed via zero ohm link)
5V0 LR
33V Daughtercard connector (post daughtercard power jumper)
. Daughtercard connector (direct feed via zero ohm link)
Linear
3V3 LR MLB Daughtercard connector
- ADC Input Pot (user variable resistor)
1.'25\/ Daughtercard connector (post daughtercard power jumper)
Linear Daughtercard connector (direct feed via zero ohm link)
1vV25 LR
Reset control circuitry (including reset pullup)
JTAG Pullup resistors & reference voltage
CAN Transceiver 1/0O Voltage select
J24 PER_HVA LIN Transceiver Enable (and 1/0O voltage select)
USB RS232 (FTDI) transceiver 1/O voltage select
FlexRay Transceiver 1/0 Voltage select (and pullups)
J25 PER_HVB | Nexus Connector reference voltage and Pullups

® These voltages are fixed due to device specifications and cannot be changed.

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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Initial Configuration

Note that the JTAG pins are in domain VDD_HV_A whereas the Nexus pins are VDD_HV_B.
Normally this would mean that for trace, the HVA and HVB domains should be at the same voltage
however some development tools can automatically adapt to the voltages on the trace signals. Please
consult your tools vendor for further details.

5.2. Reset Control (J9, SW1) o s emtey e Mg

top left quarter of the .
EVB next to theRJ45 whed | pd)

The MCU has a single bi-directional open drain Reset pin. Rather than connect multiple devices to the
reset pin directly, a reset-in and reset-out buffering scheme has been implemented on the EVB as shown
in Figure 7 below. The reset “in” from the reset switch (SW1) and the debug connectors are logically
OR’d together using an AND gate and then connected to the buffer to provide an open-drain output.

The “reset-out” circuitry provides a buffered reset signal that can be used to drive any circuitry requiring
a reset control from the MCU.

| ResetIN YellowLED DS1 MCU

. o 5 (Daughtercard)

/ ” en Drain

From ITAG / Nexus —» Opdriver oo RESET (Bidirectional)
From Reset Switch ——— i

. Reset OUT Red LED D1

ResetOut = * .|"

Figure 7. EVB Reset Control

Jumper J9 is used to disconnect the reset signal from the external reset sources if required.

Table 6. Reset Control (J9)

Jumper Position PCB Legend Description
J9 (EN) Fitted (D) Reset from reset switch and debug connectors is active
Removed Reset from reset switch and debug connectors is inactive

Note that removing jumper J9 will mean that an external reset source will not reset the MCU. This will
impact most debuggers which will typically issue a reset before establishing a debug connection.

5.2.1.Reset LEDs

As can be seen in Figure 7 above, there are two reset LED’s that can be used to identify the source /
cause of a reset:
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RED LED D1 (titled “MCU”) will illuminate if:

e The MCU issues a reset (in this condition ONLY this LED will be illuminated and LED DS1
will be off)

e There is a target reset (ie from the reset switch or from the debugger in which case LED DS1
will be ON)

YELLOW LED DS1 (titled “USR”) will illuminate when an external hardware device issues a reset to
the MCU:

e The reset switch is pressed

e There is a reset being driven from one of the debug connectors

Table 7. Reset LED Decoding

LED DS1 (Yellow) LED D1 (Red) | Description
OFF OFF No Reset being issued from MCU or external logic
OFF ON MCU has issued a reset
ON OFF External rc?set issued from switch or debug BUT not being issued to MCU
(check J9 is fitted on the EVB)
ON ON External reset issued from reset switch or debug and has been issued to MCU.

5.3. MCU Clock Configuration

There are 2 clock configuration jumpers on the daughtercard and an external clock input connector on
the main board to allow an externally generated clock to be supplied if desired. See Figure 8 below.

SMA
e
Main board
1”2 Danglitercard
MCU
@
EXTAL @
1 & 40MHz
Crystal
(Y1)
1
XTAL ®
J1
GND

Figure 8. EVB Clock Selection
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Initial Configuration

5.3.1.External Clock Input (P7) external SMA Wl s

clock connector is oy
located in the top left =% ;
corner of the EVB /)

The external clock input on the EVB is applied via SMA connector P7. When driving an external clock
into the SMA connector, the jumpers on the daughtercard must be reconfigured to route the external
clock to the MCU.

Note that the following conditions must be met when supplying an external clock:
e The clock frequency must be between 8MHz and 40MHz

e The amplitude of the clock input should not exceed the voltage being driven into the
VDD_HV_A pins. This is selectable between 3.3V and 5.0V on the daughtercard.

5.3.2.MCU Clock Configuration (J1, J2 on Daughtercard)
There are two external clock crystals on the MPC5748G daughtercards:

e 40MHz fast external crystal for clocking the main system clock

e 32KHz slow external crystal for accurate time of day keeping

The 40MHz crystal is connected to the MCU XTAL and EXTAL pins via 3-way jumper headers as
shown in the diagram above. These jumpers allow an external clock to be routed from the SMA
connector (P7) on the main board if desired. The default configuration is with both daughtercard
jumpers (J1 and J2) set to position 1-2 which routes the external 40MHz crystal to the MCU pins. If you
wish to supply a clock via the SMA connector on the main EVB, move the daughtercard jumpers J1 and
J2 to position 2-3.

The 32 KHz external crystal is permanently connected to the MCU EXTAL32 and XTAL32 pins and
has no configuration options.

Table 8. EXTAL Clock Source Selection (J1, J2 Daughtercard)

Jumper Position PCB Legend Description

J1 (XTAL) 1-2 (D) Y1 MCU XTAL signal is routed to crystal Y1
2-3 GND MCU XTAL signal is Grounded (for ext clock mode)*
1-2 (D) Y1 MCU EXTAL signal is routed to crystal Y1

J2 (EXTAL) 2-3 EXT MCU EXTAL signal is routed from EVB SMA P7

* Note that the XTAL pin is left open by default with J1 in position 2-3. Resistor R34 must be populated with a zero
ohm resistor in order to ground the XTAL pin.
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JTAG and R e ::-

5.4. Debug Connectors (P8, P10) Nexus debug ot

connectors are in -
the top right corner aAt

The EVB provides two debug connectors:
e Standard 14 pin JTAG
e 50 Pin Nexus connector (Samtec ASP-148422-01, Nexus Standard HP50 connector)

There is no user configuration required to use the connectors however the following points should be
noted:

e The JTAG connector is routed to the JTAG signals in the default position which are powered
from the MCU VDD_HV_A power domain. The Nexus signals are located in the VDD_HV_B
power domain. If you are using Nexus, you may have to ensure that the VDD_HV_A and
VDD_HV_B domains are at the same voltage. Consult your tools vendor for specific information

e The Nexus signals are not bonded out in every MCU package. Before using Nexus, please ensure
the MCU fitted to the EVB (via the daughtercard) supports the Nexus signals.

5.4.1.Debug Connector Pinouts
The following tables list the pinouts for each of the debug connectors used on the EVB

Table 9. 14-Pin JTAG Debug Connector Pinout

Pin No Function Connection Pin No Function Connection
1 TDI PCO 2 GND GND
3 TDO PC1 4 GND GND
5 TCLK PH9 6 GND GND
7 EVTI PL8 8 N/C
9 RESET JTAG-RSTX 10 TMS PH10
11 VREF PER_HVA 12 GND GND
13 RDY 14 JCOMP 10K Pulldown

Table 10. 50-pin Samtec (Nexus) Debug Connector Pinout

Pin No Function Connection Pin No Function Connection
1 MSEO 0 PL9 2 VREF PER_HVB
3 MSEO 1 PL11 4 TCK PH9
5 GND GND 6 TMS PH10
7 MDQOO0 PL2 8 TDI PCO
9 MDO1 PL3 10 TDO PC1
11 GND GND 12 JCOMP 10K Pulldown
13 MDO2 PL4 14 RDY
15 MDO3 PL5 16 EVTI PL8
17 GND GND 18 EVTO PL12
19 MCKO PL10 20 RESET DBUG _RST
21 MDO4 PL6 22 RST OUT MCU _RST
23 GND GND 24 GND GND
25 MDO5 PL7 26 CLKOUT Test Point
27 MDO6 PL13 28 TD/WT
29 GND GND 30 GND GND

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015

16

Freescale Semiconductor, Inc.




Communications & Memory Interfaces:

Pin No Function Connection Pin No Function Connection
31 MDO7 PL14 32 DAI1
33 MDOS8 PL15 34 DAI2
35 GND GND 36 GND GND
37 MDO9 PMO 38 ARBREQ
39 MDO10 PM1 40 ARBGRT
41 GND GND 42 GND GND
43 MDO011 PM2 44 MDO13 PM8
45 MDO12 PM7 46 MDO14 PM9
47 GND GND 48 GND GND
49 MDO15 PM10 50 N/C

6. Communications & Memory Interfaces:

This section details the communication interface and storage peripherals that are implemented on the

EVB.

6.1. CAN Interfaces (P14, P15, J14, J15)

CAN Physical

: U Tl Tt
interface circuits are 1l i

located on the left
edge of the EVB

S

The EVB incorporates two identical CAN interface circuits connected to MCU CANO and CANL1 using
MC33901 transceivers. Both transceivers are configured for high speed operation by pulling pin 8 to

GND via a 4.7K Ohm resistor. There are test points to allow the Select pin to be driven high if desired.

The MC33901 is pin compatible with other CAN transceivers supporting full CAN FD data rates.

For flexibility, the CAN transceiver I/O is connected to a standard 0.1 connector (P14 for CAN1 /P15

for CANO) rather than using non standard DB9 connectors. The pinout of these headers is shown below
and is also detailed on the PCB silkscreen

1

H

L GND

Figure 9. CAN Physical Interface Connectors

The CANO and CAN1 MCU TX/RX signals are jumpered as shown in the table below to allow the

transceivers to be isolated from the respective MCU pin if desired. The default configuration is with all
jumper headers fitted routing the TX and RX signals to the MCU.
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Table 11. CAN Control Jumpers (J51, J53)

Jumper Position PCB Legend Description
J15 (CANO) FITTED (D) T MCU CANO_TX signal (PBO) is routed to CAN interface
Posn 1-2 Removed MCU CANO_TX signal (PBO) is not routed to CAN interface
J15 (CANO0) FITTED (D) RX MCU CANO_RX signal (PB1) is routed to CAN interface
Posn 3-4 Removed MCU CANO_RX signal (PB1) is not routed to CAN interface
J14 (CAN1) FITTED (D) T MCU CANL1_TX signal (PC10) is routed to CAN interface
Posn 1-2 Removed MCU CAN1 TX signal (PC10) is not routed to CAN interface
J14 (CAN1) FITTED (D) RX MCU CAN1_RX signal (PC11) is routed to CAN interface
Posn 3-4 Removed MCU CAN1 RX signal (PC11) is not routed to CAN interface
NOTE

Care should be taken when fitting the jumper headers to the 2x2 jumper
blocks J14 and J15 as they can easily be fitted in the incorrect orientation.
Jumper headers should be fitted horizontally.

The CAN TX /RX MCU pins are powered from the VDD_HV_A domain, which is configured between
3.3V and 5.0V on the daughtercard using jumper J5. The CAN transceivers 1/0 voltage is connected to
the PER_HVA net configured with jumper J24 on the main EVB. Care must be taken to ensure that the
MCU VDD_HV_A and PER_HVA supplies are the same when using the CAN transceiver.

LIN Physical :
1 i

62 LIN Interfaces (Pg, Pll, ’Jlo, -J12) interface circuits are |l :: Iz

located on the left 3l 1Y
edge of the EVB Rt /| Bl |

The EVB incorporates two identical LIN transceiver circuits connected to MCU LINO and LIN1 using a
Freescale MC33662LEF transceiver supporting both master and slave mode (jumper selectable)

The output from the LIN transceiver is connected to a standard 4-pin Molex connector as used on most
other Freescale EVB’s supporting LIN as shown in the following figure:

3 LIN VSupply
4
LIN Signal /
\ : -

Tl

Figure 10. LIN Molex Physical Interface Connector

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015

18 Freescale Semiconductor, Inc.




Communications & Memory Interfaces:

The LINO and LIN1 MCU TX/RX signals are jumpered as shown in the following to allow the

transceivers to be isolated from the respective MCU pin if desired. The default configuration is with all

jumper headers fitted routing the TX and RX signals to the MCU.

Each transceiver also has a master mode enable jumper which is fitted by default to configure the
transceiver for Master mode. To configure the transceiver for slave mode, remove the respective
“Master EN” jumper.

Table 12. LIN Control Jumpers (J10, J11, J12, J13)

Jumper Position PCB Legend Description
J10 (LINO) FITTED (D) RX MCU LINO_RX signal (PB3) is routed to LINO interface
Posn 1-2 Removed MCU LINO RX signal (PB3) is not routed to LINO interface
J10 (LINO) FITTED (D) TX MCU LINO_TX signal (PB2) is routed to LINO interface
Posn 3-4 Removed MCU LINO TX signal (PB2) is not routed to LINO interface
J11 FITTED (D) LINO is configured in Master Mode
(Master EN) | Removed LINO is configured in Slave Mode
J12 (LIN1) FITTED (D) RX MCU LIN1_TX signal (PC7) is routed to LIN1 interface
Posn 1-2 Removed MCU LIN1 TX signal (PC7) is not routed to LIN1 interface
J12 (LIN1) FITTED (D) TX MCU LIN1_ RX signal (PC6) is routed to LIN interface
Posn 3-4 Removed MCU LIN1 RX signal (PC6) is not routed to LIN interface
J13 FITTED (D) LINTI is configured in Master Mode
(Master EN) | Removed LINI1 is configured in Slave Mode

NOTE

Care should be taken when fitting the jumper headers to the 2x2 jumper
blocks J10 and J12 as they can easily be fitted in the incorrect orientation.
Jumper headers should be fitted horizontally

The LIN TX / RX MCU pins are powered from the VDD_HV_A domain, which is configured between
3.3V and 5.0V on the daughtercard using jumper J5. The LIN transceivers enable pin is connected to the
PER_HVA net configured with jumper J24 on the main EVB. Care must be taken to ensure that the
MCU VDD_HV_A and PER_HVA supplies are the same when using the LIN transceiver.

Note that in order for the LIN transceiver to function, external power must be supplied via pin 3 of the
molex connector as detailed in Figure 10.

6.3. USB RS232 Serial Interface (P17, J16)

Tl T
1

it |
The EVB incorporates a USB RS232 serial interface providing RS232 connectivity via a direct USB
connection between the PC and the EVB. The circuit contains an FTDI FT2232D USB to Serial
interface which should automatically install the drivers for two additional COM ports on your PC. Note
that only one of these is used so you will need to try both (usually the higher numbered COM port is the
active one). For more information on the USB drivers and general fault finding, consult the FTDI
website at http://www.ftdichip.com/

The MCU LIN2 signals are routed to the FTDI transceiver via a 2-way jumper header (J16) allowing the
transceiver to be isolated from the MCU pin if desired. The default configuration is with the jumper
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header fitted, routing the TX and RX signals from the MCU to the FTDI transceiver. No other
configuration is required.

Table 13. USB RS232 Control Jumpers

Jumper Position PCB Legend Description
J16 FITTED (D) RX MCU LIN2_ RX signal (PC9) is routed to the FTDI interface
Posn 1-2 Removed MCU LIN2 RX signal (PC9) is not routed to the FTDI interface
J16 FITTED (D) TX MCU LIN2 TX signal (PC8) is routed to the FTDI interface
Posn 3-4 Removed MCU LIN2 TX signal (PC8) is not routed to the FTDI interface
NOTE

Care should be taken when fitting the jumper headers to the 2x2 jumper
block J16 as they can easily be fitted in the incorrect orientation. Jumper
headers should be fitted horizontally.

The MCU LIN2 (SCI) pins are powered from the VDD_HV_A domain, which is configured between
3.3V and 5.0V on the daughtercard using jumper J5. The FTDI transceiver 1/0 voltage pin is connected
to the PER_HVA net configured with jumper J24 on the main EVB. Care must be taken to ensure that
the MCU VDD_HV_A and PER_HVA supplies are the same when using the FTDI transceiver.

6.4. USB HOST / OTG Interfaces = B

The EVB includes Type A (Host) and Type AB (OTG) USB interfaces, routed to standard and micro
USB sockets respectively. Each USB circuit contains a USB83340 transceiver with a shared USB power
switch. There is no user configuration required on either of the USB circuits.

The USB transceivers have a 3.3V (only) interface. All of the USBO (connected to the OTG transceiver)
and USB1 (connected to the HOST transceiver) signals are in the VDD_HV_A domain and must be
configured as 3.3V via daughtercard jumper J5. If VDD_HV_A is set to 5V, the USB0 and USB1 MCU
signals should be left tri-stated to prevent damage to the USB transceivers.

6.5. Ethernet (P6, J5, J6, J7, J8, R45, R80) o

il

The MPC5748G supports both MII and RMII Ethernet interfaces. The EVB incorporates a DP83848c
transceiver supporting both MIl and RMII modes. The transceiver is connected to a pulse JI011F21PNL
RJ45 connector which includes a built-in isolation transformer.

The default configuration, with all 2-way jumpers fitted and all 3-way jumpers in position 1-2,
configures the transceiver for MIl mode with the reset signal to the PHY being driven from the MCU
Reset out (eg any reset causing the MCU Reset line to assert will reset the PHY)

In order to configure the EVB for RMII mode, jumpers J5, J6 and J7 need to be changed as described in
Table 14 below. In addition, a surface mount 0€2 resistor needs to be de-soldered and moved as shown in
the figure below. This option is fitted as a resistor instead of a jumper to maintain signal integrity on the
Ethernet clock signal.

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015

20 Freescale Semiconductor, Inc.




PR 4

Communications & Memory Interfaces:

For MII mode (default) R45 should have a jumper populated as shown. For RMII mode, remove R45
and fit it between R45 and R80

For RMII mode
remove R45 and re-fit
in this position

Figure 11. MIl/RMII Clock Selection Resistor

To change the reset routing so that the Ethernet PHY can be reset via MCU pin PI11 (rather than being
tied to the MCU reset), jumper J8 should be moved to position 2-3

Table 14. Ethernet Control jumpers (J5, J6, J7, J8, R45, R80)

Jumper Position PCB Legend Description
1-2 (D) MII Ethernet PHY is configured in MII mode
J5 2-3 R Ethernet PHY is configured in RMII mode
Removed Invalid Configuration, avoid!
J6 1-2 (D) Ethernet PHY X2 clock is connected to 25MHz xtal
(X1) 2-3 Ethernet PHY X2 clock is not connected to 25MHz xtal®, ®
1-2 (D) Ethernet PHY X1 clock is connected to 25MHz xtal
(;](72) 2-3 Ethernet PHY X1 clock is driven from 50MHz xtal
Removed Ethernet PHY X1 clock is disconnected (invalid configuration, avoid)
1-2 (D) NORM The Ethernet PHY will be reset along with MCU reset
(R;]SST) 2-3 PIl1 The Ethernet PHY reset is controlled via MCU pin P111 (Pulled high)
Removed Invalid Configuration, avoid!
RA5 (R80) Fitted R45 MII Mode — Clock is supplied from PHY to MCU
R45 to R80 RMII Mode — Clock is supplied from external 5S0MHz oscillator to MCU

The MCU Ethernet signals are all in the VDD_HV_B domain. The Ethernet PHY will ONLY function
with 3.3V 1/0 so VDD_HV_B must be set to 3.3V on the MCU daughtercard before the Ethernet is
used. If VDD_HV_B is set to 5V, the signals routed to the Ethernet PHY (see the EVB schematics) must
be left as tristate.

® If jumper J7 is in position 1-2 (25MHz XTAL), J6 must be fitted and R45 must be fitted.
® If jumper J7 is in position 2-3 (50MHz oscillator), J6 must be removed and R45 must be removed and placed
between R45 and R80
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6.6. FlexRay (P2, P3,J1,J2,J3, J4) e

The EVB incorporates two FlexRay TJA1080TS/N interfaces connected to MCU FlexRay channels A
and B and routed to two Molex 1.25mm pitch PicoBlade shrouded headers (standard on many Freescale
EVB’s). Jumpers are provided to disconnect the MCU signals from the FlexRay interface if required as
well as providing general configuration.

By default, all of the jumper headers are fitted which routes the MCU signals to the FlexRay physical
interface as well as configuring the controller for a default mode of operation (Transmitter enabled,
Receiver enabled, not in low power mode). Please consult the FlexRay transceiver and general FlexRay
specifications before changing any of the mode jumpers.

Table 15. FlexRay Configuration Jumpers (J1, J2, J3, J4)

Jumper | Position | PCB Legend | Description
FlexRay A
J3 FITTED (D) TX MCU PC5 is connected to FlexRay A transceiver TX
Posn 1-2 Removed MCU PC5 is not connected to FlexRay A transceiver TX
J3 FITTED (D) TXEN MCU PE2 is connected to FlexRay A transceiver TXEN
Posn 3-4 Removed MCU PE2 is not connected to FlexRay A transceiver TXEN
J3 FITTED (D) RX MCU PE3 is connected to FlexRay A transceiver RX
Posn 5-6 Removed MCU PE3 is not connected to FlexRay A transceiver RX
J2 FITTED (D) BGE FlexRay A PHY Bus Guardian Enable (Transmitter is enabled)
Posn 1-2 Removed FlexRay A PHY transmitter is disabled (Receive only mode)
n FITTED (D) EN FlexRay A PHY is enabled
Posn 3-4 Removed FlexRay A PHY is disabled
J2 FITTED (D) STBN FlexRay A PHY will not enter Standby Mode
Posn 5-6 Removed FlexRay A PHY will enter Standby Mode
J2 FITTED (D) WAKE FlexRay A PHY Wakeup signal pulled low
Posn 7-8 Removed FlexRay A PHY Wakeup signal pulled high
FlexRay B
J4 FITTED (D) TX MCU PE4 is connected to FlexRay B transceiver TX
Posn 1-2 Removed MCU PE4 is not connected to FlexRay B transceiver TX
J4 FITTED (D) TXEN MCU PC4 is connected to FlexRay B transceiver TXEN
Posn 3-4 Removed MCU PCA4 is not connected to FlexRay B transceiver TXEN
J4 FITTED (D) RX MCU PES5 is connected to FlexRay B transceiver RX
Posn 5-6 Removed MCU PES is not connected to FlexRay B transceiver RX
J1 FITTED (D) BGE FlexRay B PHY Bus Guardian Enable (Transmitter is enabled)
Posn 1-2 Removed FlexRay B PHY transmitter is disabled (Receive only mode)
J1 FITTED (D) EN FlexRay B PHY is enabled
Posn 3-4 Removed FlexRay B PHY is disabled
J1 FITTED (D) STBN FlexRay B PHY will not enter Standby Mode
Posn 5-6 Removed FlexRay B PHY will enter Standby Mode
J1 FITTED (D) WAKE FlexRay B PHY Wakeup signal pulled low
Posn 7-8 Removed FlexRay B PHY Wakeup signal pulled high
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AV Interface Connectors

The MCU FlexRay pins are powered from the VDD_HV_A domain, which is configured between 3.3V
and 5.0 V on the daughtercard using jumper J5. The FlexRay tranceivers 1/O voltage pin is connected to
the PER_HVA net configured with jumper J24 on the main EVB. Care must be taken to ensure that the
MCU VDD_HV_A and PER_HVA supplies are the same when using the FlexRay transceiver.

Important:

The EVB daughtercards are supplied with a 40 MHz crystal which is a requirement for FlexRay in
order to generate the correct clock timing. If you have changed the default crystal on the daughtercard
and wish to use FlexRay, you must ensure a 40 MHz crystal is fitted.

6.7. SD Card Socket (P200) - =

The EVB supports a 4-bit SD interface (note that MPC5748G supports 8-bit SD data) which is routed to
a full sized SD card connector on the underside of the EVB. There is no user configuration required.

The SD socket has hardware card detection (routed to PAQ) and write protection (routed to PH8) status
outputs which will be grounded when active.

The MCU SD card signals are all in the VDD_HV_A domain. The SD card specification is for an
interface voltage of between 2.7V and 3.6V so the SD card can only be used when VDD_HV_A is set to
3.3V (PER_HVA has no impact on the voltage on the SD card)

CAUTION

If VDD_HV_A is set to 5V, damage may be caused to an SD card if an
attempt is made to access it in software. If you need to leave the SD card
in the socket with VDD_HV_A set to 5V, ensure all the SD card pads are
left as high impedance

7.AV Interface Connectors

This section details the Audio / Video interface connectors on the EVB. Each of these connectors can be
used to add additional daughtercards (not supplied) to add functionality.

7.1. SAl Audio Connectors (P24, P25) et o the T

1] I
bottom edge of the _s&ri

EVB o)
The EVB includes two 0.1” headers that can be used to interface to an SAI audio board (available
separately, please consult your Freescale representative). There is no EVB configuration required when
using these connectors other than to ensure the EVB is switched off prior to fitting or removing the

daughtercard.

The pinout of the connectors is shown below for reference and these connectors can also be used for
GPIO connectivity
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Table 16. 50-pin SAl Audio Daughtercard Connector P24

Pin No Function Connection Pin No Function Connection
1 3.3V 3V3 SR 2 GND GND
3 SAI0 DATA3 PF2 4 GND GND
5 SAI0 DATA? PF3 6 GND GND
7 SAI0 DATA1L PF4 8 GND GND
9 SAI0 DATAO PF5 10 GND GND
11 SAI0 BCLK PF1 12 GND GND
13 SAI0_ SYNC PB10 14 GND GND
15 SAI0 MCLK PFO 16 GND GND
17 eMIOS1 7H PH5 18 GND GND
19 12C_SCL3 PE11 20 GND GND
21 12C_SDA3 PE10 22 GND GND
23 SAI1 DATAO PJ2 24 GND GND
25 SAI1 BCLK PJ3 26 GND GND
27 eMIOS1 6H PH4 28 GND GND
29 SAI1 SYNC PF6 30 GND GND
31 SAI1 MCLK PF7 32 GND GND
33 12C_SCL2 PE9 34 GND GND
35 12C_SDAZ2 PE8 36 GND GND
37 SAI2 DATAOQ P114 38 GND GND
39 SAI2 BCLK PJ1 40 GND GND
41 SAI2 SYNC PJO 42 GND GND
43 SAI2 MCLK P115 44 GND GND
45 eMIOS1 5H PH3 46 GND GND
47 GPIO Control PA5 48 GND GND
49 5.0V 5V0_SR 50 GND GND

Table 17. 20-pin SAl Audio Daughtercard Connector P25

Pin No Function Connection Pin No Function Connection
1 N/C N/C 2 GND GND
3 DSPI0 SIN PA12 4 GND GND
5 DSPI0 SOUT PA13 6 GND GND
7 DSPI0 SCK PA14 8 GND GND
9 DSPI0 SSO PA15 10 GND GND
11 DSPI3 SOUT PG2 12 GND GND
13 DSPI3 SS3 PG3 14 GND GND
15 DSPI3 SCK PG4 16 GND GND
17 DSPI3 SIN PG5 18 GND GND
19 N/C N/C 20 GND GND

Note that connector P25 is not populated and must be fitted if required

CAUTION

Before the daughtercard is installed or removed, the EVB must be
powered OFF to prevent potential damage to the EVB or daughter card
components.
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AV Interface Connectors

7.2. TWRPI Connectors (P26, P27) g v

The EVB includes two fine pitch TWRPI headers that can be used to interface to an SAI audio board
(available separately, please consult your Freescale representative) along with the 0.1 headers
mentioned in the section above. There is no EVB configuration required when using these connectors
other than to ensure the EVB is switched off prior to fitting or removing the daughtercard. The pinout of
the connectors is shown below for reference.

Table 18. TWRPI Connector P26

Pin No Function Connection Pin No Function Connection
1 5V 5V0 SR 2 3.3V 3V3 SR
3 GND GND 4 3.3V 3V3 LR
5 GND GND 6 GND GND
7 GND GND 8 ADCO PD5
9 ADC1 PD6 10 GND GND
11 GND GND 12 ADC2 PD4
13 GND GND 14 GND GND
15 GND GND 16 GND GND
17 IDO PD7’ 18 ID17 PD8
19 GND GND 20

Table 19. TWRPI Connector P27

Pin No Function Connection Pin No Function Connection
1 GND GND 2 GND GND
3 12C0_SCL POO 4 12C0_SDA PO1
5 GND GND 6 GND GND
7 GND GND 8 GND GND
9 DSPIO_SIN PA12 10 DSPIO_SOUT PA13
11 DSPIO_SSO PA15 12 DSPI0O_SCK PA14
13 GND GND 14 GND GND
15 GPIO0/IRQ PK3 16 GPIO1 PKO
17 GPI102 PK1 18 GPIO3 PK2
19 GP104 PK4 20 N/C N/C

7.3. MLB Daughtercard Connector (P16) a b=

There is a 40-pin interface connector on the EVB for connecting an MLB (Media Local Bus)
daughtercard. There is no hardware configuration possible at EVB level for this connector.

MLB Daughtercards are available direct from SMSC

As with all daughtercards, the EVB must be powered OFF to prevent damage to the EVB or daughter
card components.

"ID0 and ID1 have a 10K pullup to 3V3
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8. User Interface (1/0O)

This section details the user I/O available on the EVB and includes the GPIO matrix, switches, LED’s
and the ADC variable resistor.

i The GPIO matrix is ss2:ia% rot
81 GPIO Matrlx on the bottom edge .. ::n ”‘
of the EVB above  #f% -

the SAI audio .J

All of the available GPIO pins (those not already used for existing EVB peripherals) are available at the
GPI10 matrix shown below. The matrix provides an easy to follow, intuitive, space saving grid of 0.1”
header through-hole pads. Users can solder wires, fit headers or simply insert a scope probe into the
respective pad.

To use the matrix, simply read the port letter from the top or bottom row of text then the pad number
from the columns on the left or right of the matrix. For example, the 1* pad available on Port B is PB5
as highlighted in green below.

Ll
e

éllllllllllllll_
O

Figure 12. GPIO Matrix

If a pad is populated in the matrix, it means this is available for exclusive use as GPIO. The exception to
this are the port pins detailed below which are also shared with switches or user LED’s (shaded red in
the matrix diagram above).

PG2, PG3, PG4, PG5 — User LED’s 1..4
PDO, PD1, PD2, PD3 — HEX Encoder Switch
PA1,PA2, PF9, PF11 — User pushbutton Switches

In addition there are GPIO pins that are shared with the SAI Audio and TWRPI connectors as detailed
below and shaded orange. These are totally available unless the SAI / TWRPI headers are being used.

PA[12..15], PD[4..8], PG[2..5], PK[0..4], PO[0..1]

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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8.2. User Switches (SW3, SW4, SW6, SW7, P22)

User Interface (1/O)

user pushbutton = _. A
switches are in the T
bottom left corner of _serl I
the EVB Ll gl

There are 4 active high (pulled low, driven to 3.3V) pushbutton switches (SW3, SW4, SW6, SW7)
connected to a 4 way header (P22) in a box titled “User Switches”. The switches are also directly
connected to MCU ports so no additional wiring is required unless you require to route these to a

different GPIO port.

The switches are connected as follows:

Table 20. User Pushbutton Switches (SW3, SW4, SW6, SW7)

Switch Number MCU Pin P18 Connection Pin
SW3 1 PA1 Pinl (UpperMost)
SW4 2 PA2 Pin2
SW6 3 PF9 Pin3
SW7 4 PF11 Pin4
NOTE

The MCU ports used on the user pushbutton switches are also routed to

the GPIO matrix.

There are zero ohm resistors on the direct connections between each
switch and the MCU pins. These can be removed if required to isolate the
switch from the respective MCU pin (useful if the switch is being

manually routed to another pin on the GP1O matrix).
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hex encoder

8.3. Hex Encoder Switch (SW2, J26, P20) Sotoh s loood R

above the user il
pushbutton switches = 2.2 #i m)

There is a single hex encoded 16 position rotary switch on the EVB. This outputs a binary encoded hex
value (active high) on 4 MCU ports (Port D[0..3]) as well as a 4 pin header P20. There is a jumper J26

which can be used to isolate the supply to the hex encoder if required. This prevents any voltage being

asserted on the MCU pins irrespective of the position of the switch

Table 21. Hex Encoder Switch (SW2)

HEX_SW4 HEX_SWS3 HEX_SW2 HEX_SW1

Position (PD3, P20-4) (PD2, P20-3) (PD1, P20-2) (PDO, P20-1)

MmM|O|O|m|>|lo|lo|No|o|dlw|N(kFo
RIRRR|RR|(R||loo|loo|lo|lo|o|o
=l E= = =1 lelle] ][]
==l = =l ==l L (==
| ol | ol k| ook |lo|lr|lor|lolr|lo

Table 22. Hex Encoder Switch Power Jumper (J26)

Jumper Position PCB Legend Description

J26 FITTED (D) The hex encoder switch is powered with 3.3V (functional)
(3V3) Removed The hex encoder switch is not powered and will not drive outputs

NOTE

The MCU ports used on the user pushbutton switches are also routed to
the GPIO matrix.

There are zero ohm resistors on the direct connections between the switch
output and the MCU pins. These can be removed if required to isolate the
switch from the respective MCU pin (useful if the switch is being
manually routed to another pin on the GP1O matrix).
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8.4. User LED’s (DS2, DS3, DS7, DS8, P19)

User Interface (1/O)

user LED’s are R
above the user -+
switches in the lower _seill I
right quarter i)

There are four active low user LED’s connected directly to 4 MCU ports (PG[2..5]) as well as to a 4 pin

header.
Table 23. User LEDs (DS2, DS3, DS7, DS8, P19)
Switch Number MCU Pin P19 Connection Pin
DS2 1 PG2 Pinl (Upper Pin)
DS3 2 PG3 Pin2
DS7 3 PG4 Pin3
DS8 4 PG5 Pin4
NOTE

The MCU ports used on the LEDs are also routed to the GP1O matrix.

There are zero ohm resistors on the direct connections between each LED
and the MCU pins. These can be removed if required to isolate the LED

from the respective MCU pin (useful if the LED is being manually routed
to another pin on the GPIO matrix).

8.5. ADC Input Potentiometer (J17, RV1)

ADC Potis to

the right of the user 1 =

I Il

LED’s in the lower ~ _s&ill
right corner i)

There is a small variable resistor RV1 on the EVB which routes a voltage between Ov and 3.3V to MCU
pin PB4. This is useful for quick ADC testing. Jumper J17 which is fitted by default can be removed to
disconnect MCU PB4 from RV1 if desired.

Table 24. ADC Input Potentiometer Enable (J19)

Jumper Position PCB Legend Description
J17 FITTED (D) Output from RV1 is routed to MCU PB4 pin
Removed MCU PB4 is not connected to RV1

There is also a test point TP18 connected to the variable resistor output for monitoring purposes.
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9. MCU Port Pin EVB Functions

The table below shows what each MCU pin is used for on the EVB. Note that not all MCU pins will be
available depending on the device package being used.

Table 25. Port Pin Functions

No PortA PortB PortC PortD PortE PortF PortG PortH

0 SD Card CANO JTAG GPIO® MLB SAIl Audio Ethernet Ethernet
1 GPI10O 2 CANO JTAG GPIO® MLB SAl Audio | Ethernet Ethernet
2 GPI10O 2 LINO USB1 GPIO® FlexA SAl Audio | GPIO *?° Ethernet
3 Ethernet LINO USB1 GPIO® FlexA SAl Audio | GPIO*® SAI Audio
4 GPIO ADC Pot FlexB GPIO® FlexB SAl Audio | GPIO *?° SAI Audio
5 SAl Audio | GPIO FlexA GPIO® FlexB SAl Audio | GPIO*® SAI Audio
6 MLB GPIO LIN1 GPIO® SD Card SAl Audio | GPIO MLB

7 Ethernet GPIO LIN1 GPIO® SD Card SAl Audio | GPIO MLB

8 Ethernet EXTAL32 RS232 GPIO® SAl Audio | GPIO GPIO SD Card
9 Ethernet XTAL32 RS232 GPIO SAl Audio | GPIO? MLB JTAG
10 | Ethernet SAIl Audio CAN1 GPIO SAl Audio | GPIO USB1 JTAG
11 | Ethernet GPIO CAN1 GPIO SAl Audio | GPIO? USB1 USB1
12 | GPIO® GPIO Flex GPIO Ethernet GPIO Ethernet USB1
13 | GPIO® MLB Flex GPIO? Ethernet GPIO Ethernet GPIO
14 | GPIO® MLB Flex MLB USB1 Ethernet USB1 GPIO
15 | GPIO® MLB Flex MLB USB1 Ethernet USB1 GPIO
No | Portl PortJ PortK PortL PortM PortN PortO PortP PortQ
0 |SDcCard | SAIAudio | GPIO® GPIO NEXUS GPIO GPIO® GPIO USBO
1 |SDcCard | SAI Audio | GPIO® GPIO NEXUS GPIO GPIO® GPIO USBO
2 | SbcCard | SAI Audio | GPIO® NEXUS NEXUS GPIO GPIO GPIO USBO
3 |sbcCard |SDCard | GPIO® NEXUS GPIO GPIO GPIO GPIO USBO
4 | USB1 GPIO GPIO® NEXUS GPIO GPIO GPIO GPIO USBO
5 | usB1 GPIO GPIO NEXUS GPIO GPIO GPIO GPIO USBO
6 | USBO GPIO GPIO NEXUS GPIO GPIO GPIO GPIO USBO
7 | usB1 GPIO GPIO NEXUS NEXUS GPIO GPIO GPIO USBO
8 | MLB GPIO GPIO JTAG NEXUS GPIO GPIO GPIO -
9 | GPIO GPIO GPIO NEXUS NEXUS GPIO GPIO GPIO -
10 | GPIO GPIO GPIO NEXUS NEXUS GPIO GPIO GPIO -
11 | Ethernet | GPIO GPIO NEXUS GPIO GPIO GPIO GPIO -
12 | GPIO® GPIO GPIO NEXUS GPIO GPIO GPIO USBO -
13 | GPIO® GPIO GPIO NEXUS GPIO GPIO GPIO USBO -
14 | SAI Audio | GPIO GPIO NEXUS GPIO GPIO GPIO USBO -
15 | SAI Audio | GPIO GPIO NEXUS GPIO GPIO GPIO USBO -

! Shared with MLB header (via no populated zero ohm resistors)

2 Shared with user switches

8 Shared with Hex Encoder Switch

4 Shared with user LED’s

® Shared with TWRPI (P26, P27) or SAI Audio P25
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Default Jumper Summary Table

10. Default Jumper Summary Table
The following tables detail the default (D) jumper configuration of the EVB and daughtercards

Table 26. Default Jumper Positions (Main Board)

Jumper Default PCB | Description
Posn Legend
J1 Posn 1-2 Fitted (D) BGE | FlexRay B PHY Bus Guardian Enable (Transmitter is enabled)
J1 Posn 3-4 Fitted (D) EN FlexRay B PHY is enabled
J1 Posn 5-6 Fitted (D) | STBN | FlexRay B PHY will not enter Standby Mode
J1 Posn 7-8 Fitted (D) | WAKE | FlexRay B PHY Wakeup signal pulled low
J2 Posn 1-2 Fitted (D) BGE | FlexRay A PHY Bus Guardian Enable (Transmitter is enabled)
J2 Posn 3-4 Fitted (D) EN FlexRay A PHY is enabled
J2 Posnh 5-6 Fitted (D) | STBN | FlexRay A PHY will not enter Standby Mode
J2 Posn 7-8 Fitted (D) | WAKE | FlexRay A PHY Wakeup signal pulled low
J3 Posn 1-2 Fitted (D) TX MCU PC5 is connected to FlexRay A transceiver TX
J3 Posn 3-4 Fitted (D) | TXEN | MCU PE2 is connected to FlexRay A transceiver TXEN
J3 Posn 5-6 Fitted (D) RX MCU PE3 is connected to FlexRay A transceiver RX
J4 Posn 1-2 Fitted (D) TX MCU PE4 is connected to FlexRay B transceiver TX
J4 Posn 3-4 Fitted (D) | TXEN | MCU PC4 is connected to FlexRay B transceiver TXEN
J4 Posh 5-6 Fitted (D) RX MCU PES5 is connected to FlexRay B transceiver RX
J5 1-2 (D) MII Ethernet PHY is configured in M1l mode

J6 (X1) 1-2 (D) Ethernet PHY X2 clock is connected to 25MHz xtal

J7 (X2) 1-2 (D) Ethernet PHY X1 clock is connected to 25MHz xtal

J8 (RST) 1-2 (D) NORM | The Ethernet PHY will be reset along with MCU reset

J9 (EN) Fitted (D) Reset from reset switch and debug connectors is active

J10 (LINO) 1-2 Fitted (D) RX MCU LINO_RX signal (PB3) is routed to LINO interface
J10 (LINO) 3-4 Fitted (D) X MCU LINO_TX signal (PB2) is routed to LINO interface

J11 (Master_EN) Fitted (D) LINO is configured in Master Mode

J12 (LIN1) 1-2 Fitted (D) RX MCU LIN1_TX signal (PC7) is routed to LIN1 interface
J12 (LIN1) 3-4 Fitted (D) X MCU LIN1_RX signal (PC6) is routed to LIN interface

J13 (Master_EN) Fitted (D) LIN1 is configured in Master Mode

J14 (CAN1) 1-2 Fitted (D) X MCU CAN1_TX signal (PC10) is routed to CAN interface
J14 (CAN1) 3-4 Fitted (D) RX MCU CAN1 RXsignal (PC11) is routed to CAN interface

J15 (CANO) 1-2 Fitted (D) X MCU CANO_TX signal (PBO) is routed to CAN interface
J15 (CANO) 3-4 Fitted (D) RX MCU CANO_RX signal (PB1) is routed to CAN interface

J16 Posn 1-2 Fitted (D) RX MCU LIN2_RX signal (PC9) is routed to the FTDI interface
J16 Posn 3-4 Fitted (D) TX MCU LIN2_TX signal (PC8) is routed to the FTDI interface
J1i7 Fitted (D) Output from RV1 is routed to MCU PB4 pin
J18 (1V25L) Fitted (D) 1.25V Linear regulator output is routed to daughter card
J19 (5V0S) Fitted (D) 5.0V Switching regulator output is routed to daughter card
J20 (3Vv3L) Fitted (D) 3.3V Linear regulator output is routed to daughter card
J21 (5V0L) Fitted (D) 5.0V Linear regulator output is routed to daughter card
J22 (3V3S) Fitted (D) 3.3V Switching regulator output is routed to daughter card
J23 (INPUT SEL) 1-2 (D) 12V | 1.25V Linear regulator is powered from main 12V
J24 (HVA) 1-2 (D) 3Vv3 EVB peripherals in HVA domain are set to use 1/0 voltage of 3.3V
J25 (HVB) 1-2 (D) 3Vv3 EVB peripherals in HVB domain are set to use 1/0 voltage of 3.3V
J26 (3V3) Fitted (D) The hex encoder switch is powered with 3.3V (functional)
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Table 27. Default Jumper Positions (Daughtercards)

Jumper Default PCB | Description
Posn Legend
1 (XTAL) 1-2 (D) Y1 MCU XTAL signal is routed to crystal Y1
J2 (EXTAL) 1-2 (D) Y1 MCU EXTAL signal is routed to crystal Y1
J3 (ADCOQ) 1-2 (D) 3V3 MCU ADCO pin is connected to 3.3V (Linear)
J4 (ADC1) 1-2 (D) 3V3 MCU ADCI pin is connected to 3.3V (Linear)
J5 (HVA) 1-2 (D) 3V3 MCU VDD_HV_A domain is connected to 3.3V (Switching Regulator)
J6 (HVB) 1-2 (D) 3v3 | MCU VDD_HV_B domain is connected to 3.3V (Switching Regulator)
J7 (HVC) 1-2 (D) 3V3 MCU VDD_HV_C domain is connected to 3.3V (Switching Regulator)
J8 (FLA) Fitted (D) MCU VDD_HV_FLA pin is connected to 3.3v (Switching Regulator)
J9 (REG) 1-2 (D) 3V3 MCU ballast transistor collector is connected to 3.3V (Switching)
J10 (VDDLYV) 1-2 (D) REG | MCU VDD_LV domain is powered from ballast transistor
J11 (DAC) 1-2 (D) HVA | MCU VIN1 CMP_REF is powered from VDD_HV_A
J12 Fitted (D) Ballast collector supply is enabled (jumper can be used for current measure)
J13 1-2 (D) ** Only valid on certain devices — External Ballast enabled.

Note that not all jumpers will be present on all of the daughtercards.
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Default Jumper Diagram

11. Default Jumper Diagram

The diagram below shows the location and configuration of the default jumpers of the main board and
provides an easy to use cross reference. By default all of the jumpers are fitted to the daughtercard (3
way jumpers in position 1-2).

NOTE

Following figure is of an older board revision however there were no
additional jJumpers and no jumpers have moved position.

Q000000
s EoX Yo XoXoXo)

100000000000

Figure 13. Default Jumper Posi'tion

12. Revision History

Date Substantial changes
August 2015 Initial release
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13. Appendix

The following EVB schematics are detailed in the following sections:

Main EVB (motherboards)

324BGA Daughtercard

256BGA Daughtercard

176QFP Daughtercard

100QFP Daughtercard (MPC5746C only)
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} [ MPC574xx Customer Evaluation Board (X-MPC57

Revision Information
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. . CX7| 03 Sept 2014 | Alasdair Robertson | Added addi
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Notes:
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Designer:
Signals (ports) have not been routed via busses as this makes it harder to determine where each signal goes. A. Robertson
_ _ Drawn by:
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1put and Linear Voltage Regulators

, 't 12V DC nominal (range 10v - 14v)

See note on schematic sheet 3 regarding 3.3V regulator when running at <

11V)

Power Supply Input and Filter

Sws _(Power Switch)
i3

Test and reference points

GND1 GND2 GND3 GND4 GND5 GND6 GND7 GND8 GND9 GNDIC

2.1mm Barrel P12V
po1 Connector o Vain EVB - “ - - “ - “ - - “
- 1 12V-IN 1 2 _ VFused _ 1 Power In
_% TOv-14v) 5 ° ° ° ° ° ° ° ° °
Fuse Holder GND Test Points, Top Side
of+ o]+ C32
Cc2682— =2—C269 D202 C33 ~7~ 1000UF
p23 0.1UF 1000pF B340A 68UF (c200 rad
° 1 (0603 (0402 50v) PEN (CC7343-43 pol 50V)
A 50V) 25V) GND15 GND16 GND17 GND18
ogl2
(2 Screw ! ! - - GND
Connector) \
GND GND GND Test Points for underside of boar
5.0V Linear Regulator (800mA Max *¥*) 3.3V Linear Regulator (800mA Max
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o]+ C27 Ribi 100 re"s o]+ C30 TP16 of+ C28 REbi™ 100 """"""" F
1~ 10UF 1 i RT3 1~ 10UF T~ 10UF 1 R74 1
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Vout = 1.25(1 + (R2/R1)) I Vout = 1.25(1 + (R2/R1)) M
Z50v bs 7=t Sy A S—
c A
$ <
LED GREEN
GND GND Could also use 2x82 Ohm resistors for RFBZ
1.25V Linear Regulator (800mA Max **) _
1 ** Notes on Linear Regulator LM:
P12V BSH103
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R283 1.8K _reg LoV
A A Mc 3 2 current of 800mA in ideal conditions. The c
323 LED GREEN 1 requirement for each regulator is in the re
P12V 1 ul4 GND  1V25 LR of mA (significantly under the maximum rati
O—— - these regulators will run cool on the EVB.
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regulation if
1.25V MCU
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1.25V for External core supply. Simpler to use linear rather than switcher so can safely
power from 5V switcher (slight ripple not an issue) for reduced heat dissipation
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Global MCU Daughtercard

5.0v Switching Regulator
Supply Jumpers and DC power

GND

Caution The 3.3v regulator design is optimised for an
the input voltage drops below approx 11V, the 3.3v output voltage
ripple may increase. This can be reduced by increasing the bulk storage
capacitor if required.

input voltage of 12v. If

Using Adjustable version of LM2676 rather than fixed 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.

Vout = 1.21(1 + RFb2/Rfbl) = 4.98V
(ANl Resistors 1% 0603_CC) P12V
ngbl R295 1,0K R294 0 R268 0 DC_P12v
: % % : DNP
; ; 5V0_SR
- 0 2 :
R296 1.47K R2G8 1.65k | | GND o a9
iRfb2 : L [ Q) ]2 MOUSVOS
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U17 _ LM2676S-ADJ 265 10nF R266 0 DC_5V0_S
2 3 M DNP
INPUT C_BOOST
5V0_SR 3v3 SR
6y FEEDBACK (0603 50V 6 H 5 1) 122
— MCU_3V3 S
c34 c267 Ly ON/OFF sw_ouT [ ' 1 L 2

ol el ~ O A N -
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J] ) ’ "% SN
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oo (12v input, 2.0A Output, 89% Efficient, 11.24w) V3R
Q 320
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o=s 2
R265, A0 DC_3V3 L
DNP
= = 1Vv25_LR
3.3v Switching Regulator Vout = 1.21(1 + Rfb2/Rfbl) = 3.3V S s
(ANl Resistors 1% 0603_CC) 1 [~ ]2 MCU 1v2s L
{RTb1 R292 1,0k R291 0 R267 0 __ DC1V25 L
: O o + — NN S
l ° DNP
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P12V
) Ul8 LM2676S-ADJ 5 €204 100F Peripheral Power Control
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VDD_HV_A / HV_B domains and are
so the respective jumpers at ti
be used for MCU current measure

The settings on these jumpers I
mirror the setting of the respe
MCU VDD_HV_A / HB_V jumpers
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- The MCU Clock circuitry (apart from external clock) is local to the daughtercard so not

connector_’s
- Power

Su|

5 1
rd Connectors (Sockets)

ed to the daughtercard via MCU speci

is supp
from the regulators (right connector)

Jjumpered supplies (left connector) or direct supplies

way to fit these connectors onto a B sized sheet so unfortunately the
need to be printed on larger paper.

sheet size has been

pinned out on the
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K15 4 Dy
Cl5 1 _em > PP
P7 I (DY
GND) 51 pcia
PPG 7| PJa ; o
Gy 9| [ @Dy
012 1 1 Poul o1
07 53 POB. ; bo8
FO10 55 |56 (GNDY
P04 57 1 PHia .
09 59 POL3 ; bois
GNDY SH3 Ha (D)
(GND) SH H6. (GND)
PG5 PO1
014 PHI3 e
00 = PG4
7 PHI5 bits
°PO P015 boie
GND) PEL0 s
E1 PEQ bEo
16 06 oo
05
PEIL 80 |  PG2 G2
PG3 1 82 PAZ 53
GND) 83 81 PEQ
peg 8 86 AL e
[E) 87 88 ICURSTX
PGY 89 90 PN15 .
87 | MCU-RSTx
PAO of 92 )(%7 o5
(GNDy 93 94 GND
GT 95 % | PGS bes
GE o7 98 PCIL b
SC10 99 100 PO2 bos
GNDY 101 102 (GND)
GND) 103 104 | PBO B0
PBL 105 106 K1 oo
PKZ 107 108 PFIZ e
(GNDy | 109 | GNDY
PF13 GND)
Ka GND)
K6 PK3 .
e PR oK
PN1Z PF1L s
GND) SH Hi (GNDY
(GND) SHY SH10 (GND)
PF9 121 1% | PK7 .
PAIZ 123 124 PCE oo
I’% 125 126 PFB =
"(GND; 127 128 [E1)
NI 129 130 | Py -
JIL 131 132 PNIZ S
5110 134 PI12 v
PKO 136 (GNDY
39 381  Piis 5> pots
NG 140 (D)
GNDY 141 | PN8 PNS
PJ13 1 14 PF10 oS
PAd PN7 e
(GNDy 147 | P74
N10 9 GND) P
AT 151 PN4 .
PN 153 PALS ; e
PG 155 (GNDY
GND) 157 PNS
NO 159 AL R
B10 T61 N2 S
o ae] 2 i
GND) 167 GND)
(GND) 169 7 (GND)
mcusvos a7 CUBV3 S ¢/ yicu avs s
: ; o
MCU_1v25 L, MCU_3V3 L
1 180 MCUSVO L3S Mo avert
(GND) SH: SH12 [ED)
ON SKT 180

GND

GND

Not routed through the connectors:
¢ i

rys
- Specific HiCU power pins (Power supplies are however taken to daughtercard)

11
16

16
16

16
16

7
12,16
16

12,16
16

15,16

cooooopoapoo

cooo

1

12,16
16
16
16

12,13,16
16
10
16

13
13

PD13
PD12
PI11

PD10

MLB_DAT

MLB_SN
MLB_SP

DC_5V0_S

DC_P12V
DC_1v25_L

13
(6ND) SH. H2 [CD)
11 C
HIO
PHa oH
PES °C
17
5
= <
°C5
GNDY A
PG14
PH1Z
PCa
S 1 I 3
LY
CZ
A6
3
PHIT
5
€12
7
G15 P13
505 PP12
Q7 12
0 G
PL12 3| L2
PLIL L5
PLE PL13
PLT MO
SH GNDY
SH (anD)
PL1A
9
7
AL0
9
PAB
F1a
0R
H2 R
GND)
PG12R
PGI3R
(DY
6Ny
PM10
P4
L
[ED)
M5
113
01 PB17
103 9
105 2
107 7
109 2
1 GID:
113 | LB_CN
5 LB_CP
7 GID;
3 (GND)
17 | (GND)
SH9 H10 (6NDy
T MLB_DN
3 MLB_DP
[ 125 | (126 | (oY
[ 17| 128 ] (W)
9 1 114
131 132 2
133 134 SDIT
135 136 5]
37 3 D
D
D
3
GNDY
PB6
149 150 PDO
151 152 P10
153 154 ] G0y
155 156 PD4
157 158 PF6
159 160 PNL
oot 1[I st e
165 166 PF7
167 168 253
153 *;H GNDg
DC 5v0_§ 173 | 174 | C 3v3 s
5 7
DC_P12v 7 7 DC 3v3 L
DC_1V25 T 3 180 DC_5V0 L
SHIL SHIZ

ON SKT 180

Socket

PP13
PP12
Pl4

PP14

PL2
PLS

PL13
PMO

DC_3V3_S

DC_3V3 L
DC_5V0_L




H

VDD_HVA domain.

6  JTAG-RSTX )

5 I
1d External Clock In

Reset Input / Output

PORST

PER_HVA Connect an external LVI to
when supplying external 1.2
- that PORST is asserted unti
av3 SR exterbal 1.25V supply is at
5 threshold and stable
ol €220 (0603
c224 (0603 0.1UF 50V)
0.1UF 50V) )
1 TARGET
PR16 PR24 DS1 RESET GND
10.0K  »10.0K GND  YELLOW LED LED R4
Reset from © ~ Us 4 10.
Debugger U4A 39
JTAG-RSTx 1 CC\ vee
7 SYSTEM-RSTx 3, = ==e== |2 RST-INx 1 2
RST-SWITCHx 2 MR RESET |—,1ﬁ)
GND GND Tri-State Buffered
Reset Switch SN74LVC2G08DCT RESET signal to
(1.65 to 5.5v operation) 1 reset the MCU
L s m = Buffer
N GND ADM6315-26D2ARTZR7 Active |
SW1 B3WN-6002 GKD (2.5 to 5v operation) for any
I be reser
TPV5 .
€3l (os03 g 3V
0.1UF  50V)
Note:
GND
The Reset pad on the MPC5748G 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 2
powered from constant 3.3V, grounded via the reset line. 5
6
External Clock
R2
10C
=|P7
5 2
4 3
CON 1 SMA
SMA style
Connector N




ENFNFSHS

45

N N T . T - Y N NE N NN N

ENFN

ENFN

5 [ 4
nnectors (JTAG and NEXUS)

JTAG Standard 14-pin Connector

(A1l JTAG reset pullups are on Reset Page)

PER_HVA
Note on EVTI:
YR44 R41 R15 EVTI is an optional
10.0K  >10.0K  »10.0K ONCE Connector signal. Although it is
P8 supported on the JTAG
connector, tools vendors
. ) ooti— 3 a0 ron B s
pC1 D TCIK TCIKY gg (GND) )
PH9 é PL8 EVTT EVTI EVTT) 00 (N/C) EVTI is powered from
PL8 % Vo onp i DBUG-RSTX RESET) 9 5510 (TNS)  PH10 VDD_HV_B whereas the
VREF) 11 2 (GND) rest of the JTAG signals
TAGRSTY (ATACRSTx (RDY 131997 s (JCOWP) _JCOMP are from VDD_HV_A_ In
RelX (buffered Ry o order to use EVTI on the
reset TO MCU) Cc17 c20 CON 2X7 JTAG, connector,
R2 0 R30 ¢ 47PF 47PF = OR1 VDD_HV_A and HV_B should
MCU-RSTx [L0.0K > =% e 10.0K be set to the same
MCU-RsTx <K& (bidirectional *ONP ™ one ["DNP Place One CAP voltage. Rather than
MCU reset) B next to each impose this limitation
Optional connector for all customers, a
Config zero ohm link has been
added to allow EVTI to
GND be enabled on the JTAG
PH10 « PH10 _ TMS connector if required.
NEXUS 50-pin Connector
PL12 SH—PLL2
PER_HVB
P10 PER_HVB
/ 1 (GND)
PLY PLY (MSEO_0) 2 VREF) . PL12
PLIT (VSEO_T) 4 TCK PH9 | PL!
PLLL g (GND) TS PH10 [ R225 Pl
PL2 PL2 (MDOO) D1 PCO [TR? PL
PL3 ; PL3 (MDO1) 0 TDO) PCL R226 PL
(GNDY 2 JCOMP) __JCOMP R be PL
PL4 PL4 (MDO2) 2 RDY) R PL
LS g PL5 (WD03) 6 EVTI) PL8 PL10
(GND) EVTO) PLI2 | L
PL10 PL10 (MCKO) 9 a2 RESET DBUG-RSTx BL
PLG ; PL6 (MDO4) 1 22 RST 52UT5 CU-RSTx PL13
(@NDy —1 23 45 24 GNDY P14
PL7 (MDO5) 25 26 (CLKOUT) PL15
A e ciomm 8 i £ NI v
(GND) 20§ =20 (GND) PML
L1 PL14 o7y T 3L s (DAIL) [1R242 .7\ ¢ PM2
PL15 g PL15 (MDOB) KN SRS I (DAI2) R2: PM7
GND, Bk 436 = | (6ND) R243 o PM10
PMO PMO (MDO9) 37 o Lx‘ (ARBREQ) R ° BM9
PML ; PM1L (VMDOI0) 39§ 4 (ARBGRT) R246 © PM8
(GNDY 41 22 | (enp) °
M2 PM2 (MDO11) 43 0 O 44 (MDO13)  PMS8 geus
PM7 g PM7 (WDOT2) 45 46 PM9 pecitic
(GNDY 47 0 28 (GNDY Pullups all
M0 PM10 oots) a9 7 Hs0 (V/C) 10K 0603
> S2 (GND)
C 25
\ \
GND Nexus GND
PM9
PM9
PMS g PM8

Voltage Domain

All of the sig
exception of E
the VDD_HV_A d
signals used f
VDD_HV_B.

IT you are usi
the VDD_HV_A a
same voltage a
peripheral sup
VDD_HV_A / B.
configuration




5 [ 4 [ 3 [ 2
‘ CANO Physical Interface 5v0_SR PER_HVA
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V)
V1/0 - determines the signal level on MCU TX and RX pins 27 €255 271 €254
and can range from 2.8 to 5.5V quO 0.1UF ?uF 0.1UF
. 0603 (0603
STB - High for Standby mode, pulled low for normal mode. ( - - -
¢ Y P 500 50V CAN termination resistor
footprint. Place on
GND vz @ @ GND underside of PCB
J15 Q o
PBO (CANO_TX) 1 2 CANO TX 1 o 3 R3Q7 A 120
p PBO Y —PE1 (CANO R 3 ww 2 ™ > A4 o1s
[ CANO RX 4 7__CANO-CANH
RXD CANH 1 HDR_1X3
R59 A 4,J0K_CANO-S 8y s CANL |-B—CANO-CANL g o
TPV16 o
z
0]
All CAN and LIN signals are GND |  MC33901WEF GND
in power domain VDD_HV_A.
B B GND
All interfaces will work at -
3.3V or 5.0V (PER_HVA CAN1 Physical Interface V0 SR PER_HVA
Jumper) ?*
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V) s l l 257 l o o256 CAN termination resistor
VI/0 - determines the signal level on MCU TX and RX pins 1uF -1UF 1u 0-1UF footprint. Place on
and can range from 2.8 to 5.5V (0603 (0603 underside of PCB
STB - High for Standby mode, pulled low for normal mode. 50V) 50V
GND [OER GND
J14 o o
PC10 (CANL_TX) 1 2 CAN1 TX 1 a 3 R3Q6 , 120
: e >< PCIL CANL RO 3 uw 4 ™ > NP 14
[ CAN1 RX 4 7 _CAN1-CANH
RXD CANH 1 HDR_1X3
R58 A 4J0K CAN1-S 8y s CANL |-B—CANL-CANL g o
TPV15 o
z
o
GND ~ MC33901WEF GND
GND
LINO PhySIcal Interface Master Mode Pullup Enable
J11 D200 GF1A | R25 2.0K
PER_HVA A c P9
J10 us o
PB3 (LINORX) 1 2 LINO-RX c A
A s — S e 0w N s et
! | [ Uf\“o?x WAKE LIN g - LING-LIN 0
TXD GND 1 231 Total current V CONPLUG 4
MC33662LEF 0 1UF %0381 . Battery Ehrough resugto;s GND
LEF = 20K Baud Pl Reverse LIN Bus at GND:
GND ( D GND (0603 ég\;}gg polarity & = 12mA (0.144W) IEIN Mo{ex
- i 50V Pulse ~ onnector
>
= P P = 0.1W (0.2W total)
GND
LIN1 PhySIcal Interface Master Mode Pullup Enable
313 D201 GF1A | R248 2.0K
PER_HVA A C P11
J12 U10 9 o
PC7 (LINLRX) 1 2 LIN1-RX
St A - R B (L1 W2 N D e S I (Enabley 7| RXD INH LINL-VSUP o
PC6 C ake) EN VSUP [ TN 0
. (TXD:TIO | [ LINLTX WAKE LIN [5 ] o
TXD GND 248 Total current V CONPLUG 4
MC33662LEF 0.1UF €249 Battery through resistors GND
GND (LEF = 20K Baud) GND == 10003F Reverse (LIN Bus at GND)
(o3 (002 polarity & = 12nA (0-144) LIN Molex
EN = PER_HVA enables Transceiver and sets 1/0 for VDD_HV_A 50v) Pulse - Connector
WAKE = GND ensures no spurious wakeups Protection Egcg_ﬁszgfgvrv igigl)
GND




\| { ;25(serial) Ilnterface
4

All Signals are in
power domain FTDI USB <-> Serial Interface

VDD_HV_A. - Self Powered mode. No power is taken from USB

_ _ - Device efaults to Dual serial (RS232) mode ie RS232 on both A and B
FTDI interface will - Configurable 1/0 voltage on CHA / CHB via VDDIOA/B 5V0 SR
work at 3.3V or 5.0V 5

j 5v0_SR !
(PER_HVA jumper) | | per v l _J_&ﬁﬁ: _.|_E)9%.(EJOF
et c22

D4 (0603 | (0603
| BGX50A 258 (0603 100F 50V) 50V)

0.1UF 50) R25

o | 4 470
1201 p
C261
4700HM )
DNP 0.033UF

C263
0.1UF

(0603 (0603
50V) 50v) GND

|N

42
14

©
5| o

GND 24 BUSO
ADBUSO 53 BUSL

ADBUS1 |55 BUS2

o
AvVCC
VvcC1
VvCcec2

GND

feof=
[eYeXe]

VCCIOA
VCCloB

3v30UT ADBUS2
ADBUS3
USB N R69 27 USB_RN 8 ADBUS4

SR c 0 USE~RP USBDM ADBUS5

1
0
9
7
0 ADBUS6 [—75—=<
R68 27 L7 useop ADBUS7 |8
15 Send Immediate / Wakeup
?g; ACBUSO 73— Disabled for CHA
. 5 ACBUS1 [—5—X PER_HVA
RSTOUT# ACBUS2 [T
4 ACBUS3 [-j5—<  R254 10.0K
RESET# SI/WUA \ J16

40 FTDI_TXD 1
BDBUSO 739 —FTDI RXD 3]
XTIN BDBUS1 [35
BDBUS2 [37—X
XTOUT BDBUS3 |35
BDBUS4 [—3z—X
BDBUS5 [—33—X
BDBUS6 [35 X
T BDBUS7 X
Send Immediate / Wakeu
%—5 EESK BCBUSO —XZS Disabled for CHB P
AN EEDATA BCBUSL [5g— PER HVA 5V0 SR
R252 10.0K BCBUS2 [—57—* > 5
BCBUS3 [5g—X  R25310.0K
SIWUB
47y TesT

C23 |C24

7PF W7PF
NP DNP

GND CLK_XTIN_6M
GND i
CLK_XTOUT 6M 44

5V0_SR

PWREN#

R250 10.0k Disable Receiver when
in USB suspend mode
FT2232D DNP

AGND
GND1
GND2
GND3
GND4

45

9
18
25
34




5 [ 4
A Host and Type AB OTG)

3v3_SR 5V0_SR _ _
General Layout Note. Recommendation is
power o tracks between MCU and USB PHI less tha
domain c239 c243 236 C230 additional SMSC Layout guidelines PDF t
10UFe [+ 0.1UF o] +10UF
VDD_HV_A sou 01UF
(Layout Note: Place Series TANT) ége“ (0603 (35v
The USB Termination resistor close D o N 50V) TANT)
interface to USB 10 . = > 3v3_sR
only supports GND g 3 9 oo
.3V USB1_DO. ) = 8 (Layout Note: Route DP and DM with
operation j Egig gl_m 4 gﬂﬁg > é :Eiggtg 11 (§§:‘eg§MSOM;%AELKOUT 90 Ohm Differential Pair. Keep
. g r
All 1/0 i PE14 USB} gg DATA2 REFSEL2 W14 wi z XTAL) tracks as short as possi
signals must PR USBT_Da 71 Datas
be 3.3v. If 4 poil %i_gg 18 DATaS cpen 27 USB_A EN
VDD_HVA is 4 PHI1 USBL D7 13| DATA6 2 USB_A_VBUS R36, 20K (20K for HOST) | L4 260HM  C2
t to 5V 4 PH12 DATA7 VBUS IOOUF 10UF 10
set to » (1/10W 0603) 2 o
Usa Mo fade | 4 re o 3 e — A
must be left 4 Pl (UL L) 2y stP oP |55 = For FOST odey .4 )_ TANT) [50V)
as tri-state 4 PI5 é PCC  RaT " 30 __ USBLCIK 1| NXT D
2 4 pC2 e
with no A i CLkouT VoD3VS 20 |22 USB_A VDD3.3 1000p|: @5V
pul lups 4 P g PIT (USBLRST Active Low) 27) e _ TANT)
- 28 GND C
VDD1V8_28
33PF Y3 R33 28 730 JUSB A VDD1.8 o.
24MH 10 AXO0 25| VDD1V8_30 GND GND
Ra6 ~ ——AX 26y percLoxi RBIAS 24—|
10.0K c14 a
< Hle SPK_R 5 L. t Not
15 - I 12 ® R38 c238 c19 Layout Note:
3V3_SR X SPKLL g NC [ 806K =—1F =—1F Place caps &
Crystals are 1% (1ov (1ov H
a3pF FOXSDLF/240F-20 = USEE3330 0603 0603 g?géztgg as
(20pF _Load low low o
}‘ =8 Capaci tance) b v ES®  y ESR) device as
c13 1.0M GND GND GND GND possible
GND
3v3_SR 5V0_SR % :
U9 :
M USB A EN 1 —]2 FIGA TPv12:
ca45 c242 c235 coa4 o ENA FLGA —.TPV13 :
USB_B_EN N FLG B .
1oUFs |+ GiUE 0.1UF o] +10UF : 4y s fres |2 ®
- . .
(Layout Note: Place Series TANT) (0603 (0603 (35v . 7 8 USB APWR |o
Termination resistor close 50v) o o 50V) TANT) H IN OUTA B
B USB_B_PWR
to USB IC) ug = wva on : 3 . outs L8
GND 5 o, Q GND ¢ GND il; MIC2026-1YM H
4 PP15 o ST 3loato S % rersewo : USB Power Switch GND :
4 PP14 = 0SB0 D2 = DATAL > REFSELL (7 P T N I
4 R 5 .
4 ESS PP12 USBO_D3 Bﬁ$ﬁ§ REFSEL2 (Layout Note: Route DP and DM with
4 po7 PQ7 USBO_DZ, 7| patas 90 Ohm Differential Pair. Keep
4 PGS PQ6 gO_DS 9| Datas cpen 7 USB B_EN tracks as short as possible) U
OS5 0 D6 10 !
e —— I oore eus [ 22 Use e vas KT AN G for o
4 Pgr (P2 (USBO_DIR) T [ on 122 USB B DM (1/10W 0603)
DR S = 1
5 NXT D
4 P& § s R@“/V\ SRS ciiout VoD3V3 20 120 USB_B VDD3.3 4 3
4 P e P (USBO_RST Active Low) 27) et o U
VDD1V8 28 -55—uss B VDD18 c212 C5 L3 260HM
SF ; H 15 B XO 25 vop1ve_s0 [ I 100UF 1.OUF
X0 3 : 3 7
R47 B X 26 24 (16V_1(16v (0402
10.0K c16 REFCLK/XI 2 RBIAS /— TANT) [TANT) [50v)
16 3 o]+ o+ C205 o+ 1000
3v3_SR a5 | SRR o N 112 R39 237 ci8 Layout Note: ca 10UF P
. < 806K 2=IF A=W Place caps & 1000pF @5V (50v
Crystals are o 1% (1ov aov odistor as TANT) 0402)
33PE FOXSDLF/240F-20 USB83320 0603 0603 1
- (20pF_Load 2 Tow low close to
R Capacitance) v ESR) v ESR) device as GND GND
C15 1.0M GND GND GND GND possible
GND




5 | 4 | 3 | 2
H
>
All EThernet signals
are in power domain 50MHz Osc for RMII and 25MHz XTAL for MII 3V3 SR |00 3v3 SR
VDD_HV_B 1200HM
2 . o -
The Ethernet Layout Note - P
interface onIy b 3 and Resistors c
supports 3.3V PHY_50MHz RUTT Clocly | O caa1a|s | S22T R29 9 PR21 §ae |5
operation. All 1/0 oo cott 2 10UF (0603 ERCEA 0603 ® Ro2a
signals must be 3.3V. SOMAZ PHY_25MHz 1 (TANT 50V) ’ 50V) | 50V) 499 |
If VDD_HVA is set to N oC 106
5V, Ethernet MCU pads 33PF % vy 7 8 el gl ) J]
must be left as GND a8 1 25MHZ 6 GND Us 10/100 single phy oo p
tri-state with no GND bl ross 1 2 8 oo 53
pullups. (RMII)  CLKIN X1 34 o 23 35 R233
x1 > 88 >>
c210 GMID X2 33 z 00 %3 49.9
e 33 =« 125 @Tpvio o 1%
4 PGIZR PG13-R Termination on DG +M TXD3 6 == 25MHZ_ouT
4 g PG12-R Termination on DC +M TXD2. TXD3_SNIMODE 17 TDP
PR PHOR Termination on DT W TXOL 71 TXD2 TDP Fi6—oN
4 PHl-R PH1-R Termination _on DC RM TXDO TXD1 TON
4 PHZ-R PH2-R Termination_on DC M TXEN 21| TXDO
4 PaL ¢—FC R45 50 1 TXCLK TXEN 14 __RDP
** See Layout Note | R80 V.50 DNP TXCLK gpassasc ROP [13_R0N
PE13 (bottom right) R43 50 +M RXD3 46 R234
3 Ei? PA7 R22_O 50 M RXD2 25 | RXD3_PHYADS 49.9
PA RA0_ /N80 I RXDL 24_| RXD2_PHYAD2 28 LED Y 1%
4 PA8 PA R35 ® 0 M RXDO 23 | RXDL_PHYADILEDACTCOL ANEN [56—Tgp G |
4 PA9 BFi5 R 5 i RXDV 39| RXDO_PHYAD1 LEDLINK_ANO [57
Z E;ﬁ PALL R28 50 M RXER 21| RXDV_MIIMODE  LEDSPEED_AN1 2 L
4 PAlD PAL0 R34_ 2,50 M coL 22 | RXER_MDIXEN 23 _PFBOUT
4 PRI PE12 R20 2\ 50 RM CRS 20 | COL_PHYADO PFBOUT R244
PA R5__ o560 M RXCLK 38 | CRS_LEDCFG 18 499
4 PA3 0 RXCLK PFBINL |37 2 1%
4 PGOR PGO-R (Termination on DC) (RMI1) _ (MDC) 31 | PFBINZ [
4 pra ; PF14 (RMIT) __(MDIOY 30| mg%
MCU Output PHI Output
Resistors Next ; Place Next to 29 RESET
to MCU on 1 7 24 RBIAS
daughtercard ] PW‘EZN_I\,\LTN RBIAS
B R ~ B NP NS
Series Termination Resistors: 298=z=> g9gag R18
50 Ohms as per Tl spec. Place 00088 [ 4.87K
resistors as close to drivi <<0== roooo
source as possible. Ter %%%%%
recommended for ALL MII signals 2|2[8[B|5
Cc229 | C226 C240
RST-OUTx 1 i GND | | 01UF | 0.1UF =1t
512 RST-OUTX My——r————— GND T (0603 | (0603 ~ [10UF ]
2 50V) 50V) (TANT)
i1 3 Reset Control:
4 Pl11 > ¢ Q| - Reset from MCU Reset Out (will reset with MCU) PFBIN1  PFBIN2 PFBOUT
- Reset from GP10. Allows MCU to reset PHY as well as hold PHY in reset GNE
3v3 SR while reset config data can be driven onto pins to change mode etc.
D PR218
10.0K
Boot Configuration (using PHY internal Pulls) 3V3_SR R308 O  RMII_50MHZ ** Layout Note - Place
resistors as shown
- Auto Negotiation Enable (All speeds / duplex supported) 1 with shared pad on PG1
(AN_EN, ANO and AN1 all Internal PullUP) side of resistors
- Operating Mode (MIl or RMII) 29K 5% ] For RMII mode, |:
(SNI_Mode Internal PullDown, MII_Mode control via jumper) 3 remove resistor
Posn 1-2 for M1l (default) between PG1 and
- LED Configuraiton (Model) Posn 2-3 for RMII gnggeﬁ"gsg':gg PG1
(LED_CFG Internal PullUp) GND PHY_50MHz
- MDIX Enable (Auto MDIX Enabled) 3V3_SR MDIO Pullup
(MDIX_EN Internal PullUP)
R220 1.5K PF14
- Physical Address (set to 0b00001) *
(PHYAD[O] Internal PullUp, PHYAD[1..4] Internal PullDown)
Layout Note:
MI1 Mode resistor (MI1 / 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.




5 I
Physical Interface

All Signals are in
power domain VDD_HV_A.

Decoupling Caps for BOTH IC*"s. PI;

P12V 5V0_SR
FIexRAY interface will E;ﬁﬁw
work at 3.3V or 5.0V conngctor
(PER_HVA jumper) P4
PCc12  (FR _DBGO) 1 2. (FR_DBGL
p Egﬁ; PC14__ (FRDBG2) T"E“_A FRDB o[ £209 4| £221 o|£222 | L7 N ¢
T~ T~ T~ s
|,W, PER_HVA 5v0_SR P12V 10UF ~ | T0UF 10UF | T0UF |
o o !
4 PClS; Egig
4 pc13
VBAT VBUF
-
J3 2 oo
4 pcs PC5 (FR_A_TX) 12 FRA-JTXD R
4 P ; ey FRATXEN) 3 [ 9™ 2 FRA-JTXEN oo E
PE3 (FR_A_RX) 5| aus | 6 FRA-JRXD GND S02%
4 PR3 K - 11 >gg 1 FRA-INH2
15 TRXDO INH2 [~ R @ TPVO
PER_HVA HDR 2X3 TRXD1 INH1 TPV7
. L2 -DATA-
b XD . ig FRA-BP 1 2 FRA-DATA-A
0.0 =2 FRA-BGE 8 géEEN BM FRA-BM 4 O~~~ 3 FRADATAB
0.0 @ms 4 FRA-STBN 7 DLWA43SH
0.0 | [T _FRAEN STBN RXD 773 FRA-ERRN
R212 0 0.0 b EN ERRN =75 FRA-RXEN @ 1oV1
0 C ) 1 FRA-WAKE 15 RXEN TPV4
$ WAKE E
GND o]
o] TIAIOBOTSIN
B Bus voltage
Components
FIexRAY A oD
FlexRAY B PER_HVA 5V0 SR P12V
4
2l=1 4
4 PE4 PE4 (FR_B_TX) 1[—]2 FRBJITXD ur s
4 pCa i PC4. (FR_B_TX_EN) 3| e | 4 FRB-JTXEN oOowW k-
PES (FRB_RO 5 | = 6 FRBIRXD GND S02%
4 PES K - 11 >gg 1 FRB-INH2
15 TRXDO INH2 [~5 eRenr @ TPV8
HDR 2X3 TRXD1 INH1 TPV6
PER_HVA X L1 _DATA-
| " XD . ig FRB-BP 1 2 FRB-DATA-A
R201 2 FRE-BGE TXEN BM FRB-BM 4 &~~~ 3 FRB-DATAB
R204 o FRB-STBN BGE 7
1C o) STBN RXD DLW43SH
R206 6 L [T_FrEBEN 13 FRB-ERRN
ROI1 e EN ERRN =75 FRB-RXEN @ 10V2
o op> 1 FRB-WAKE 15 RXEN TPV3
$ WAKE e
GND ©
TIAL0B0TSIN
Bus voltage
Components
GND
MODE EN_STBN
Normal 1 1
Rec Only 0 1
Go to Sleep T 0
STeep 0 0




ios, AVB & TWFIQPI Connectbrs

. Jrpose TWRPI

3v3_SR 5V0_SR 3v3_SR 3v3 LR 3V3_SR
o o
P26 3V3_SR P27
R316
R315 ¥ 2 10.0K R317 A 10.0K 2 R:
0O OO
12C0_SCL 12C0_SDA
10.0K 5ol R3L, 0 POO ) ool ) I
Pt TWRP1-ADCO PDS Pt
«—FDs TWRP1-ADCL 9 I8 ol 10 PA12 (DSP10_SIN) Soll 10 (DSP10_SOUT)
416  PD6 (ADCLPTI0T) I TWRP1-ADC2 PD4 PALS (DSP10_550) 5ol 12 (DSP10_SCK)
4 4
gg 5 PK3 (EIRQ3L)  (GPI00/IRQ) gg 5 (GP101)
«—Fb1 TWRP1-1D0 o0 TWRPI-1D1 PD8 PKL (GPI102 oo (GPT03)
416 PD7 (ADCT_PIIIT) RESET RST-OUTX PK4 (GP107) 9 0
0O OO
Note: Ports \ \ \
PD[4..8] are GND CON_2X10 GND GND CON_2X10 GND
shared with the
GP10 Matrix 510 RST-OUTX RST-OUTx
PD8 (ADC1 _P[12])
ﬁg Egi PD4 _(ADCL_P[8])
g ADCI_P[O
416  PD5 PD5 (ADCLPIOT)
SAT Audio and AVB
P25
002 Pins used on this header are also at GPIO Matrix
416 PAL2 PA12 DSP10_SIN) ool
216 PALS PA DSPT0_SOUTY 30 PAL2 - DSPIO_SIN  (Also shared with TWRPI)
216 PALL PAL4 DSPTO_SCK. 34 PAL3 - DSPI0_SOUT (Also shared with TWRP1)
216 PAIG DSPT0_530, 0 PA14 - DSPIO_SCK  (Also shared with TWRPI)
41516 et PG2 DSPT3_S0UTY gg 2 PAL5 - DSPI0_SSO  (Also shared with TWRPI)
e PG3 DSP13_553 4
P Egi PG4 DSPT3_SCK 82 6 PG2 - DSPI3_SOUT  (Also shared with User LED)
41516 PG5 PG5 DSPT3_SIN 56 PG3 - DSPI3_SS3 (Also shared with User LED)
- 9 10 o2 PG4 - DSPI3_SCLK  (Also shared with User LED)
PG5 - DSPI3_SIN (Also shared with User LED)
\
HDR_10x2 .V
DNP
3v3_SR
P24
2
4 bro PE: SAIQ_DATA3 8% 4 Differences to RevC
4 PF3 PF: SAT0_DATAZ 06 Pin 17 was PH5, now PD13** (PH5 now routed to GPI0 Matrix)
4 ora PFE4 SATO_DATAL 34 Pin 27 was PH4, now PM4  (PH4 now routed to GPIO Matrix)
4 PF5 PFE5 SATO_DATAQ 0 Pin 45 was PH3, now PM3 (PH3 now routed to GPI0 Matrix)
4 prr PEL SATO_BCLK) O ol 12
4 PB10 PB10 SAT0_SYNC) 06 4 ** Note PD13 is also routed to MLB header via DNP link
4 oF PFO SATO_NCLK) 5
41316 PD23 PD13 ENETO_TWROY gg
Ty PELL T2C_SCL3) 9 [ 5ol 20 | Black - SAI Channels
4 PEL0 12C_SDA3) 21 1o 22 Green - 12C Channels
4 32 P2 SATL_DATAO) FEH D 24 Orange - ENET TWRx channels
4 b PJ3 SATL_BCLK) 25 26
416 P'-\’A34 PM4 ENETL TVRD) 27 ‘83‘_‘23
4 PR PF6 SATI_SYNC) 29 73 5130
4 or7 PE7 SATL_NCLK) 3 ool
4 P T2C_SCL2) 33 34
4 ggg PE: T2C_SDAZ) 35 3g_‘3e
4 P4 PIL4 SAT2_DATAO) 37 g 0—_‘33
4 bo1 PIL SAT2_BCLK) 39 [ 5540
4 PI0 PJ0 SAT2_SYNC) a Q322
4 Pils PI15 SAT2_NCLK) <N D
416 oy PM3 ENETO_TWR2) 45 [ 33146
! PA5S GPI0 Control) 47 48
4 PAS Lo o
49 5550
5v0_SRO— )
HDR_2X25 V'




5 [ 4
5C) Daughtercard Connector

i ILB track lengths should be < 80mm 3V365R
(from MCU through daughter card to connector) 3V3LR P12V o16
44 43
All MLB Signals are in PR64
J 12v) (3.3v) 10.0K
power domain VDD_HV_C. (3.3v Linear €0
(RSVD) (SDA) (12C1_SDA) P
The MLB interface only 4 PGo (—P9 CARD_INTERRUPTING MCU_(WKPU21) (INT) (SCLKY (T2CT_SCD) P
supports 3.3V operation. BB CEGTBINTS
All 1/0 signals must be i (THS) (TCK/DSCL) Debug - Not RQD
3.3V. If VDD_HVC is set )
to 5V, MLB MCU pads must TPV17 @M MCKIN G 28 s e
be left as tri-state TPV14
with no pullups. 4 PH7 PH7 (MLB_PWROFF) (PWROFF) (STATUS) MLB_STATUS
416 P13 ; PILs R60 _~ ~e0 DNP_MLE PST (PSD) (PS0) MLB_PSO WAVM
(RSVD) (MLBCP) MLB CP
(SRO) (WLBCNY MLB _CN
(RMCK) (RSVD)
(SX0) (RSVD)
102) (MLBDP) MLB_DP
4 MLB_DAT Yy——MLE DAT MLB_DAT _: (MLBDAT) (MCBDNY MLE_DN
(101) (103)
4 MLE SIG 3 MLB_SIG MLB SIG i (MLBSIG) (104)
(100) (MLBSP) MLB_SP
4 MLB_CLK Sy MLB CLK MLB_CLK i (MLBCLK) [(IESD) MLB SN
B Series [ 47 ohm series 1100 ohm LVDS
terr’aéaation t?rmi(njation ion a2gN:L_|é;ups
jopwns
ggughtercard R56 ¥R54 $R52 R50 ngs'ga v on are alregdy on MLB
47K Sa7K 47K 100 daughtercard QSH-020-01-L-D-DP-A daughtercard.
DNP
c21 Place resistors as
27PF 3V3_SR close as possible to GND
MLB tracks to
DNP minimise stub lengths
GND Zrs1  Rss
10K Q10K
4 MLB_SN D) MLE SN
4 MLB SP > MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode)
4 MLB_DN D) MLE DN
4 ME DP 3 MLB_DP
4 MLB CN >>_ MLB CN (PB[15] Shared with MLB_SIG for 3-pin mode)
4 MLB CP > MLB_CP (P1[8] Shared with MLB_CLK for 3-pin mode)
- Parallel
termination
on NCU PR53  PR57
daughtercard 619.0 619.0
1% 1%
D [m= e Pt
7 crEm— ==
L e ) v
o [T=5 - . L) — T
= Fen BT = TR [ ] Deswn 8 JTAG mertaee
s ;: [ —-T
5 = [ Hemwors it
% [ ] Race
= N S bertace
§ [~ e
g
&




{ actor

Caution

The SD card specification details an operating voltage of
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

between 2.7 and 3.6V. If using the SD card,

result in card damage.

ENFNFSEN

ENFNFSSS

PI3
P12
PI1
PIO

PH8
PAO

PE6

3v3 SR
PR PR8 PRI2 PRIl PR6 PR7T  PRI0
100K >10.0K »10.0K »10.0K »10.0K »10.0K >10.0K
pNp Sone o SDNP - SDNP DNP
P200
PI3 SDHC_DATAQ 4
P2 SOHC_DATAL DATO 5
Bir SORCDATAZ = DAT1 VCCIVDD
PI0 SOHC_DATA3 = pAT2
DAT3
*—311| DAT4
*—=- DATS 10
*—— DAT6 Vssi 5
%—>- DAT7  GNDNSS2
PH8 SDHC_WP) R22 0 SD_WP s1
g PAQ SDAC_CD) WRPUIS ___R23 o \/\0_SD_Detect WpP_sw GND1 1755
PE7 SDHC_CLKY R14 OV 22 SDHCI CLK CE;ZSW gmgg S5
% cl
g PEG SDHC_CWD) 2o ooy [54
PRI13 MMC_SD_CARD v
10.0K GND
DNP Amphenol 101-00565-64 SD
/ MMC socket with card
detection switch.
GND
CARD DETECT | WRITE CARD DETECT| WRITE CARL
FPROTECT INDICTION FROTECT INCICTION PROTECT IMN I
© © [ o o ) < o -
e——=a GROUND Jiiﬂ GROUND Ji;ﬂi
CARD INSERTED CARD INSERTE
WITHOUT CARD WRITE PROTECT: L OCK WRITE PROTEC

Card Detect:
Write Protect:

Grounded when Card Inserted, Pulled high when card removed
Grounded when NOT protected, Pulled high when protected (or carc




\ ¥ 4 'iﬁherals,

Ahdio Contr&ls and GPId

‘ e hard wired to 3.3V rather than 5V so it"s not possible to drive 5V into a 3.3V pad (which would cause damage)
the LED"s are active low with 3.3v supply so can be safely coupled to pads on either 3.3V or 5V domains
The ADC input is limited to 3.3V, again to prevent driving 5V into a 3.3V pad which would cause damage

User LED's (Active Low) ADC Input Pot and Test Point
PG [2- -5] sha[‘e eM1051 DS2 3V365R 3V3_LR (Note - This is run from linear 3.3v reg
UC[ll: .14] _Wlth PWM c KR A R257 270 5 provide a stable input voltage)
functionality ° RV1 2K
3
412,16 PG2 PG R2 0 USR_LED | C eé A R259 270
41216 pPG3 = R260, 0 ng '[EB_I ® N . TP18
1o P R2 0 | DS7 ND
41218 PC4 X —hGe Rz%o\/\/ USRLEDZ | c '\'\l‘ A R 2O - 7
o} R269 270 2 | Sme)—
Note that LED2 and LED4 (PG3 6644 | c '\éi‘ A o [T=
and PG5) can be controlled in L5 Lo b (1208, Yot €25 |p O.IUF
LPU_RUN mode (and also have pad HDR 1X4 s are SWD (1206) Yellow DNP
keepers in LPU_STANDBY) DNP (0603 50vV) GND
Hex Encoded Switch (Active High)
SR 26 R286 S\gz 1 HEX_SW1
2 1 C B,
o=s ° K e |2 HEX_Sw2
100 8 o | HEX_SW3
The LED"s, Hex switches and push-button switches are 7
connected to MCU pads vvia zero ohm links. If desired 5 8 HEX_SWa
these can be removed and direct connection made to the DRSA016
LED or switch. All of the ports used for LED"s / Since the Hex switch always R281 1QO0K |
Switches are also bonded out to the GPI0 matrix ;‘ﬁ;pgp ?’;‘;‘éeaﬁ';@“getgﬁitch HEVN D P;)O‘-’O
to be powered off R276 '%:c HDR 1X4
M $ DNP
GND

User Pushbutton Switches (Active High)
3v3 SR swa
1 2 PB_SW1_ (eMIOS H / X)
w4 o PB_SW: eMIOS G /7 X)
1 2 [ PB_SW. eMIOS G 7' Y)
©o o SWa_—(eNT05 G) ‘
swe R303 10.0 N
1 e} 2 R301 .0
Sw7 R288 Q0 00«
—R290 0"J\)Q‘i.: P22
1 ) o 2 h HDR 1.
DNP
OMRON B3WN-6002 Pushbutton Switch GND




I 4 I 3 I 2

1 Matrix All pads are DNP (Do Not Populate) 0.1" pitch headers placed on a 0.1" grid
PDO 1
PAI1.2] shared vith i ovi |_°
user switches . PA1 1 PD1 1 [ <
PA[12..15] shared with 412 oW 1> o 1] ]
- shared wi ' PA2 1 PD2 1 PG2
SAI Audio and TWRPI :g TOM14 o 1OM15 o 1OM16 o
. PD3 1 PG3 1 P
4.2 ovzl [ ovzz [ -
PA4 1 PD4 1 PG4 p
: ToN2 ionzs [ oMz [ -
PB5 1 PD5 1 PG5 1 P
: PB11 paa 4 = poa ey = Py = B
4 PB12 ovas [ ° ovar [ © ovas [ ©
7 7 7
PO[0, 3] shared with a1 P ovss [ ovss [ oMs7 | ©
ex Swit PDB 1 PF8 1 PGB 1
PR oMes |2 oMea |2 ToMes [
' 9 PF9 1
PD[4..8] shared with 712 PD4 oMt [ © o7z | °
TWRPI connector with . PDS PDI0 1 PE10 1
pullup on PD[7], PD[8] %12 PDG oM [ ° —oves [ 2
4.12 PD7 PDI1_ 1 PF1l 1
2 e ioves [ oves [
PA12 1 PD12 1 PF12 1
p Fo10 [ oves [ omes [
PA13 1 PD13 1 PF13 1 P
PD[13] shared with to1s DR TOMT06 | oMTo7 [ ToMT08 [ -
SAT Audio and MLB 11213 PD13 PAl4 1 T P
headers B —omite T © =
4 P19 PA15 1 No spare pins No spare pins P
pio oIz [ © on PortE on PortE 2
PI[12,13] shared with
ML% heailier 413 P2 popigg—  rmmesesssed St S S e e d e
4,13 PI13
4 PIa PORTI PORTJ PORTK PORTL PORTM PORTN PORTO
4 PJ5
4 PJ6 — — —
PKO 1 PLO 1 PNO 1 PO0 1 P
. o oz o oS ° o o o ° -
PK1 PL1 PN1 PO1 P
Pt N S T i o I B = R
. s o7 - ovis [ ovie [© -
PK3 PM3 3 PO3 P
p s ovzz [ 2 ionzd [ O Tonzs [ onzs [ -
PJ4 1 PK4 1 PM4 1 PN4 1 PO4 1 P
4 PI15 oML [ ovzz [ oM3s [ ov3E [ ovM3s [ -
5 1 PK5 1 PM5 5 PO5 P
(0. 4] shared with i Pk om0 [ ot [ omaz [ omaz [ ovaz [ © -
..4] shared wi . P61 PK6 1 PME 1 PN6 1 PO6 1 P
TWRPI ™ header i e omas [ [ TowsT [ omsz | © 1oMs3_ | O -
' PJ7 1 PK7 1 PN7 1 PO7 1 P
PR 1oM58 | O oMz | O 1oME0 | O ioMeT [ O
" ko Pl9 1 15 8 & 3 & PO8 5 P
4 PKe 1OM73 TOMG6 TOM67 TOM68 TOM69
PO 1 PO 1 PK9 1 PN9 1 PO9 1 P
¢ N F N = A R
. Prio , TowE2 © TOME3 © ) TOWB © Towss © -
PI1 PJ11 PK11 PM11 PN11 PO11 P
p ez om0 | © om0 [ © Tover [ onoz [ oMo [ oves [ -
PI13 1 PJ12 1 PK12 1 PM12 1 PN12 1 PO12 1
. pele jomIio |2 [ o o102 o IOVI03 o 1oN104 o low10s ©
PJ13 PK13 PM13 PN13 PO13
B Lo |0M1111 © |orv|1121 © |0M113i © IOMllzll. © c|)orv|11i © .
PJ14 PK14 PM14 PN14 PO14 IC
4 PLL oM — TOMITo [ ToMI20 [ oMz [ oMz [ or
PJ15 PK15 1 PM15 1 PN15 1 PO15 1
om0 Toviz6 [ ovizr [° ovizs [ omize [ O] |
Busses are not used 14 GND pads [TH2 TP TPHS TPH6 TPH7 TPH8 TPH9 TPHIO TPHI1 TPHI2 TPHI3 TPH14 TPHIS
on ports as it makes (one at
it harder to see bottom of J;
which pins are shared each colum)
with other functions
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 O to 15).
- GND pad at bottom of each colum
- After production, pads should be through hole (not solder filled)

5 | 4 | 3 | 2




P

324 BGA DC



3

h -
P

Table Of Contents:

Power - MPC5748G power pins footprint Sheet 2
Power - MPC5748G Decoupling Capacitors Sheet 3
GPIO - MPC5748G GPIO pins 1 of 2 Sheet 4
GPIO - MPC5748G GPIO pins 2 of 2 Sheet 5
Clocks Sheet 6
Bus Termination Sheet 7
Daughtercard Connectors Sheet 8

Caution:

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 MPC5748G 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.

Notes:

All components and board processes are to be ROHS compliant

All small capacitors are 0402 unless otherwise stated

All resistors are 0603 5% O0.1w unless otherwise stated. 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

2 Pin jumpers generally have the '"source'" on pin 1.
All switches are denoted SWx

All test points are denoted TPx

- Test point Vias are denoted TPVx

User notes are given throughtout the schematics.
Specific PCB LAYOUT notes are detailed in ITALICS

MPC5748G Customer EVB 324 B

Revision Information

GA Daughter Card (MP

Rev| Date Designer Comment
X1 | 28Feb 2013 | Alasdair Robertson | Initial relea
X2 | 11 Mar 2013 | Alasdair Robertson | Final Revie
X3 | 13 Mar 2013 | Alasdair Robertson | Version ser
X4 | 15Mar 2013 | Alasdair Robertson | Component
X5 | 29 Mar 2013 | Alasdair Robertson | Changes m:
X6 | 15 Apr2013 | Alasdair Robertson | CISCADL
A 15 Apr 2015 | Alasdair Robertson | Post Layou
Al | 18 Aug 2015 | Alasdair Robertson | Tidy up Sct

3 Different test points used in design:

TPVX - Through Hole Pad small

TPHx - Through Hile Pad Large (for standard 0.1" header). 1

TPX - Surface Mount Wire Loop

Jumper default positions are shown in the schematics. For 3 way jumpers, default is always posn 1-2.

1

Z T fre

This document ¢
procurement or

Designer:
A. Robertson

Drawn by:
A. Robertson

Approved:

A. Robertson
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3 =
A | 5 MCU Power Connections
Caution: ~ ~
‘ Default Configuraiton:
- I VDD_HV_A is driven from 5V, the VDD_HV_FLA pin - ALL MCU supply voltage
must not be supplied from 3.3V (remove the HVA_FLA VDD_HV_B, VDD_HV_C, VBal
Jumper) - VDD_HV_FLA = External
- VDD_LV Supplied from |
- Don"t attempt to over drive an analogue pad to 5V_ o _
when the digital VDD_HV_x supply is set to 3.3V. This This is not necessarily
will trigger the ESD protectrion on that pad. For VDD_HV_x domains have a
example 1T VDD_HV_A is set to 3.3V and the analogue 3.3V. Therefore the def:
supplies are set to 5V, you cannot drive 5V into a can only be driven to ti
From MCU pad in the VDD_HV_A domain situated in (ie max 3.3\
supply reference to be 3.3V
Jjumpers on
main board
8 MCU_1v25 L py+-MCU 1V25 L
8 MCUSVO_S My+MCUSVOS
8 MCU_3v3_s M) MCUSVSS
8 MCUSVO L MyMCUSVOL
8 MCU_3v3 L M) MCUSVSL
V3
“Bva_ “Bv0 TBva  “bvo “Bv3__ “svo “Bv3__ “svo “Bv3__ “svo J8 “Bv3__ “vo Individual MCU
supply control
|=® O | =® O| |=® 0| |Ew®0| |=® O] @® O] | junpers
73 74 J5 36 J7 39
o ~ ~ o o | -
Q20
R7 0 o Mip3icTa Y| o
b o 1 3}
q <
O, w
Ee o o c
3} [ [ o S h
o o I_LI < < < |
< < & ) ) ) < b ¢
O ) I | | g §
{ { @ < Q Q o c
3 3 3 z z z z :
[a] Q =] i =
1 1 i T T T l
TPH2
S 9 10 0N oo w0 < N I 0 N A
S b S olo|zL|z|S {14 ha] S ¢ Ja] it ]} 9
3 3 b 388558 1 99 o S g gLegyaNay
vis a a 2 o E 2 5% > T = SDEEISES
N N o RN o m I > o, 232355 >0000
> > 8] >>_012> SIS a I ) (P e e e
T T 2 TIzzIT Iz ) N i 888cd'eada
a a < Y=Y playat an > a > $>5c02%¢23a0 }
a : a > 20882090 a8 > >> S>>
> > I‘ >> S >> >SS
o
S
Analogue MPC5748G 6M 324BGA Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
3 5] IS
OdANGg g~ T © o o S
o o
<\ <| E\%\%\E‘l;l;\:\:\:lglg\g\ %\ S\zlglg\’Q\?\QIQI:\E\S\SIEIE\%\E\
i‘ il iiiiiiii?ii‘i E‘ 23333332323333333
[9) [} NNNVVVVNNNNV [)) NNNVVVNDNNNNNVVV Y
[ 1 NNLLVVVNNNNY [ NNNDDDNDNDNDNNNNNYVY Y
> > >>3>3>3>3>3>3>>>>> > >>5>3>3>3>3>3>3>3>3>3>3>>>>
. - N < es[Eakeieb=eilzl
S s (T[T 2 =22
R24 0
9 Q
— — -
ADCO_GND  ADCI_GND GND Y IFPHl GND GNE
Ground Links RO 9 R0 0
(0 Ohm - -
Resistors) = =
ADCO_GND GND ADCI_GND GND




5 | 4 I
5> MCU Decoupling and bulk storage

h

Capacit
ADC Flash 470pF
1000pF
ADCO_CAP c49 ADC1_CAP car ADC1REF_CAP HVFLA_CAP 4700pF
1000pF 1000pF
0.01uF
0.1uF
0.68uF
C2  eft C60 C3 el C59 cas cs8 C36 C34 1.0uF
10UF A~ 2=10UF 10UF A~ =2=10UF 2= 2—i0uF 2= 2—202UF 2.2uF
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF
10uF
cs7 = Cs6 —é— J; 4.7uF /
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-1¢
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB VDD_HVC
HVA_CAP ca7 c52 c22 C55 c28 ca7 HVB_CAP c40 c33 HVC_CAP c42
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 1000pF 1000pF
Lo L] LI L] L] L] L Lo L] L
T~ 10UF T~ 10UF T~10UF
T T AT AT
J; c26 cs3 c23 c54 c30 c38 J; c41 c35 & ca4
GND 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF GND 0.1UF 0.1UF GND 0.1UF
Place 10uF cap to west side of package
Place small caps close to each MCU pin
VDD_LV Ballast Transistor
Lv_cap c24 50 oot a6
0.1UF 0.1UF
'|' 0.1UF 0.1UF DNP DNP B_CAP E_CAP E_CAP LV_CAP
c8 4700pF
e A c9 C10 c29 C61
Place 2 —22UF 2—=2.2UF =£—0.68uF =~—0.68UF
DNP DNP (low (low
% lose to (low (low ESR) ESR)
cas co1 s ransistor ESR) ESR)
cs2 €39 0.1UF 0.1UF 0.1UF
GND 0.1UF 0.1UF DNP ONP ONP (Murata GCM219R71C
GND GND
VDD_LV (1.25V) Decoupling. Place one of the non DNP caps each side of the device 2.2uF caps Place one 0.68
as close as possible to pin. Distribute other (DNP) caps around rest of pins are DNP. each side of p
Place close
See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail) to emitter One of these is DN
0.47uF to keep ove




S GPIO 1 of 2

** PAL is also NMI. Routed (WKPU2 / NM10)
to 1/0 Matrix (WKPU3)

Key to text colours:

purple - Comms Physical Interfaces

Orange - Other Peripherals and 1/0

Blue - Debug (JTAG & Nexus)

Black - Clock, Reset and Control

RED - 1/0 Matrix and other functions (eg LED)

Green - 1/0 Matrix (dedicated)

~ N~ D O 00 MM m 00 G0 GO 0D 00 GO GO GO 00 00 CO B O 00 GO @

00 00 GO 0D 00 00 CO GO 0O 0 GO G O 0 OO GO

~~ 00000 GO GO D 0O GO GO D 0O 0O GO B

© @

oo

U1A
(SD_CD - WKPU19) PAQ LI H (VLB_12C1_SCL)
PAO — PAO PEO i
(SWL & GPI0O™™)__PA. K H. WLB_T2CI_SDA)
PAL (W2 & GPI0) PA 36 | PAL MPC5748G 324 BGA PE1 "AT2 FR_A_TX_EN)
PA2 WITT_RXCLK) PA3___Mi7 | PA2 PE2 "b10 FR_A_RX)
pag OPL T3 710y _PAs_ Pe | A3 Package 10f3 GPIO Pinsl PES [BLL FRE_TX)
pad AT_GPTOY PAS — Al4 | PA4 ] PE4 [ATS RS
PAS W _GPI0) PA6 A PAS PE5 [—¢ [CORSID)
PAG i L
ong W1 _RXD2) PA7___Fi7 | PA6 PE6 ' SD_CLK)
PAg RVTT_RXDLY PA! F PA7 PE7 I"K5 (SAT_T2C2_SDAY
RS “RXD0) PA E17 | PA8 PE8 [z GAT 1202 5C0)
WTT_COL) PAL0__Dig | PAY PE9 77 (SAT_T2C3_SDA)
PA10
RWTT_RXER P PA10 PE10 AT_T2C3_SCL
PALL XER) ALl D J1 )
oAl TWPL 15 7 10) _PA Ng | PALL PE11 "c1g WIT_CRS)
oALs TWPL 14 7 10y PA p7 | PAL2 PE12 7577 WIT_RXD3)
oAl TWP1_12 7 10) _PAl4 13 gﬁﬁ ﬁéﬁ Ci5 USBL D7)
CWPI_10 7 10) __PAI15 USBI_D3
PA1S = A N7 pa1s PE15 [E12 (OEL.D3)
CANO_TX) PBO N1 (SAI0_NCLK)
PBO TAND RX) P N2 | PBO PFO (SATO BCLK)
PB1 |
TINO T, P PB1 PFL (SAT0 D3
PB2 _TX) G9 ]
pos TINO_RX) P Gs | PB2 PF2 (SAT0 D2
= ADC_POT) PB4 1| PB3 PF3 (SATO_DI.
= GP10 PB5 _ R14 | PB4 PF4 (SAT0_DO
= GPT0 PB6 2 | PBS PFS (SATL_SYNCY
GPT0 PB7 P14 | PBS PF6 ATT_NCLK)
PB7
=5 (TAL3Z) PBS PB7 PF7 TPI0Y
= EXTAL32) PBO___ Vo | PB8/XTAL32 PF8 SW3 & GP10) _WKPUZZ:
PB10 SATO_SYNC) PB10___ P EE%EXTA'—W P}’Zig TWPL 8 7 10)
pB1L GPI0) P P Wa & GPT0y _WKPUIG
pel SPT0) = N3 PBLl PF11 - e
TB_DNY P Tig | PB12 PF12 "N PF CWPL 11 710y
PB13 PB13 PF13 [
Al e P
7 BBt BELE
PB15 - ) R PB15 pF15 [FHL B0
1) PCO__ F9 H18 PGO RMI1_MDC)
gﬁ? ) Pc1_ Fi10 | PCO PGO 7316 _pGL RWTT_TXCLKY
s USBL_CLK) pc2___ci3 | PGl PGL 752 PG2 TEDL & GPIO
oCs S (USBLDIR) pc3 __ bi1 | PC2 PG2 '35 pG3 TEDZ & GPIO
pCa FRETXEM  pca Bi2 | PS3 PG3 "G5 pGa TED3 & GPI0;
PGS FRAT pcs__ A1l | P¢4 PG4 I'F7 PG TEDZ & GPIO
poo TINL TX PC6 rR3 | PCS PG5 PG6 CLKOUTL GPI0Y
by TINL RX PC7 Uz | PC6 PG6 PG CLKOUTO GPI0Y
= RS232_TX) PC b5 | PC7 PG7 PG GPT0)
RS232_RX) PC pa | PC8 PG8 M3—pG WLB_IRQ - WKPUZT)
PC9
P10 CANL T PC10__M5 | PCY PGS 'bia _pG10 USBL_DAy
b1l TANL RX. PC 4 | PC10 PG10 "p13 PG USBI D5)
poi2 FR_DBGO PC D6 | PC11 PG11 "' PG WIT_TXD2)
FR_DBGL PC Ec | PC12 PG12 "Vig PG WTT_TXD3)
PC13 a =
FR_DBG P PC13 PG13 I"F5 5 USBL DO
pc1a TR DBG3 - 2o pcia PG14 e (us'sfm)
Fels ¢ Ci6 PoTs
PC15 EED] - == PC15 pG1s [S18FC G
HEXL & GPI0)  PDO__ R12 L17__PHO (RMII_TXD1)
iy AEXZ & GPT0Y  pD1_ Tis | PP PHO |75 pH (RWTT _TXDO)
i AEX3 & GPI0 pD2__ T14 | PDL PH1 ™51 P (RWTT_TXENY
Po3 HEX4 & GPI0 PD3___R13 | PD2 PH2 m317 PH (eMT0ST_UC_5HY
poa GP10 pD4___pi1 | PD3 PH3 ™10 _PH4 (eNT0SL_UC_6H)
GPT0 PD5__ 115 | PD4 PH4 ™B10 _PH5 (eNTOSI_UC_7H)
boe TPI0 5 PD5 e P
s D6 U A
P10 pD7 _ Ri5 | PDS PHG "5g—pH7
PD7 5 PD7 PH7 5o
= P10 D8P = 8
o9 GPI0; PDY PD8 PHS8 "F9—pH
P10 5 PD9 PHY o
D10 D10 P E10 0
= PD10 PH10 =
GPI0 D. Cl4
PD11 510 =) N PD11 PH11 —535—FR
Pb12 GPI0 & WB_ST) PD13__Ni4 | PP12 PH12 [E3™—5p]
Egii B _DPY pD14__T17 | PD13 PHI3 "Eo—pp
MBS 7 DAT) _PDi5 P17 | PP14 PH14 [—57—FH
PD15 PD15 PH15
eurer: LTS cecer
PORSTX ), PORST
e o vl
MCU-EXTAL EXTAL

A A A A A AAAAAAAAZA
ANAANANANANANNNANNNANN\A

N A A A A A A A A A A AN
ANAANANNNNANNNNAN

N A A A A A A A A A AAAAAA
AANANNANANNANINANNNA

A A A A A A A A A AAAAA
ANAANANANANINANANNINS NS
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uic
ical Interfaces . b1 6 - G14 PMO 11D09)
Urange - vwier renspherals and 170 8 IO (sb_D3 PIO Hi3 P WMDO10Y)
shve - b T ¢ e P o m— MPC5748G 324 BGA P s
Black - Clock, Reset and Contrulr ¢ LED) 8 P2 — = G PI2 pM2 »311- z gg:g
RED - 1/0 Matrix and other functions (eg 3 PI3 COM PI3 _
Green - 1/0 Matrix (dedicated) 3 Pl ,2251, TP Pl4 A18 | oo Package 30f3 GPIO Pins2 PM4 [t BviE o
 (USBL Al L e PM5 =76 Fm6 GPI0
& PB (USE0_RST Pl6 Ha | b puig [46 EME_ (EPT0
& P S (USBLRST e pi7 [116_ENT__ (IO
8 PR ME P 7 000 _pis__p1s | P7 pig |13 £V (T0013
7o PB GPI0) Pl 112 | 01 piig [HLE VS (ID0TE
o b CPTO) P10 PI10 PM10 —&75p GPT0,
8 PIIO ENET_RSTY 5 P10 pu1s S0 Sale
6 Pl TPI0 & LB PS0) P pii Ve P Gl
8 Pn2 GPI0 & WLB_PSD) P mi2 Ve P G0
5 g 700 P4 RI16 | o PhLs [Te EVLE(CFIO
SAToC BITs
8 PII5 SATZ JCTR) S P16 o5 PM15
2_SYNC) P. U o LT P GP10
SA12_SYN b i Eally
8 PJO SATIECTRS 513 PI0 PO \Lj - GPI0
8 PJ SATL_D0) PJ R11 | P97 PN2 |5, GPI0
8 PR ATT BCLK) FJ U Pja PN3 57— CPT0
Y CrTo P, LYE A P10
A ch1o B T8 b5 PN5 [~ps—PNg——(CPTO
A oo P U 6 PN6 G5 pN7—(GPTO
8 Py S A PN7 705 PNB _(GPIO
H P8 CP10 B uLs Ejg PN8 [ P GPI0
8 PJs T 5 vs | Pl oo [ 22 il
R ch1o B Y puto PNIO [~ P10
5 P L P J 11 PNIL [~/ GPI0
8 Pl =TT B) Ve P iy v Gl
8 P2 TPT0 PJ Te | P12 PNL3 L—F Gl
s P CPTo 2 Re | D12 PNL4 [T 510
BI15
8  PJI5 CP1o Y4 ] piis PN15
P P10
GPIO PKO T4 |0 POO (2t 38" TGP0
8 PKO o 5 3 po1 [ -LFO GTo
8 PKL — £ | PKL POt z GPI0
8 PK2 o P e PO2 e —Fo
PK3 EL_ PO P10
8  PK3 =TT 5 P2 | PK3 ho4 | EL 2! Ly
I CPTO PKS PS8 | bks PO5 5506 (GPT0
8 PKs T PRe—Pa | PKO pog |15 —FOt GTo
S 1o PKT__RL b7 PO7 57— Fo P10
8 bk o u R2 | pks PO8 -E5—FG P10
5 bko e - 811 ko PO9 53010 (GPIO
5 bt cl ER10 26 1 PKio PO10 515011 (GPI0
8 PKI10 i 5 Be | PK10 po11 [ SL£O GTo
8 paz ch1o H 251 pK12 PO12 ME7 50 P10
8 PK12 P10 P 55| PK12 po12 O Gy
8  PKI3 o BRT—c=| PKL po13 P14 _(GPI0
8 PKl4 S ERie— o] PK14 poLd =
8 PKI5 PK15
o PLO_ B4 oo |-G5_PPO___(GPIO
o T P PP GPI0
8 PLO 510 L 15 Etg op1 gi PP Gl
8 h e P P2 PP2 "F7 PP GPTO
5 b oot LS Bl ps PP3 [E5—ppy P10
8 PL3 D02, PL. F13 | o PP4 [—55—5p5s GPI0
8 s NDos PLS Rl lpis PP5 [~ —Fpe—(CPT0
8 PL5 D0 Pl Fi5 | Pl ppg [ A2 Sl
o bur . S—Bia | PL7 PP7 [[B8__PP8___(GPIO
5 hs . (EVTL L8 DI pis PP8 [—3—pp P10
5 Pl () = £ PL9 PP9 A8 PP10___(GPI0
8 PLY TeRo) CRTEE % e PP Ly
8 PL10 ——(ISE0D) PL E Etu PP11 _EE s
8 PLI1 10 pL12 bi6 | FU1 ppiz [ BT 0 USE0 13
8 PLI2 TO0E P15 Fi6 | PL12 pp1; [B16 PP USE0 07
8 PLI3 o7 pLia G pp14 [ ST EP ISEONe
8 PLI4 = Brie—cie| PLL4 P ]
8  PLI5 PL15
USBO_STP PQO__ C11
g ggg _§USBO:CLK POL__ BI3 Egg
S (USBO_DIR P B14
g Egg _(THSBOZNXT 38 F ggg
—(U3B0 D7 P A
8 PO4 ngG; 38: A= pos
g ggg TUSBO D5) PO6 B Egg
PQ6
P S (USB0_D4) STAYA
MPC5748G + OTB-324R-1.0-019-00




Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
peo c63 ”12PF
4 PB9 L—Exmy 3 i
3
9 R33 Y20 O
1.0M 32.768KHZ 2
DNP C7 | 12PF
1 EXTAL ||
- | o2 | 12pF o - bl
4 pes P ——(xTATEsy Al R8 Y1
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
4 MCU-EXTAL ((—MCU-EXTAL 11 xTAL o ©6 | 12PF
) a1
4 MCU-XTAL ) MEUXTAL 2 i GND
5 R 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND
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5 I
2ed Signal Termination

Ethernet Termination
PG13 R 50 PG13-R
PR PGL2 R6 /50 __PGL2R
4 oHo PHO RE 3 50 PHO-R
4 PHL PHL R3 50 PHLR
B R PH2-
4 PH2 H2 24 50 H2-R
4 PGO > PGO R1 o 50 PGO-R
Place resistors as close as possible to MCU
MLB Termination
MLB_DAT
MLB_SIG
MLB_CLK
[
R20 R25 R29
100 100 100
¢DNP 4 DNP 4 DNP
4 PB14 > PB14 R23 A 0 MLB_SN -
4 PD15 > PD15 R21 o Q__MLB_SP G (PD[15] Shared with MLB_DAT for 3-pin mode)
4 PB13 > PB13 R30 o 0 MLB_DN -
4 PD14 > PD14 R32 N ~0 MLB_DP o
4 PBIS ) PB15 R26 A0 __MLB CN _ (PB[15] Shared with MLB_SIG for 3-pin mode)
5 pg Yy P8 R28 0 MLB CP LBZLWMJ‘T (P1[8] Shared with MLB_CLK for 3-pin mode)
Place resistors as close as possible to MCU
Layout Note - Place resistors as shown with
From MCU shared pad (as close to MCU as possible)
—Fpnsanal  pemove R1 and
fit R2 to
oR2 enable 3-pin .
EUNP signals
MCUPI | . . . LVDS Signal MCU Pin|[* LVDS Signal
R1 0
R1 Fitted by default
for LVDS 6-pin signals
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‘ k Connectors on Main board (Shown for reference)
t way to fit these connectors onto a B sized sheet so unfortunately the sheet size
nas veen ancreaseu to C so will need to be printed on larger paper. SH2
7
- The Crystal Signals are NOT routed via the daughtercard connectors R 3 5
- _The Specific MCU power pins are not routed via the daughter card however the jumpered MCU supply T
lines are brought up from the main board (see the top pins of the connector on the left) T ;;
TZ
< = - - 2 P
- The connector schematic symbols have been horizontally mirrored so they match the main EVB connector. —
This has no bearing on the PCB placement or footprint. Pinl on the recep le mates with pin 1 on the = wr PR
plug.
21 20
(GND) SH2 H1 (GND) (GND) SH: H1 (GND)
EXT-CLK (GND) M11 PC1
6 EXT-CLK D> 2o > 5 PM11 ) i PC1 4
SRy o PH7 4 4 PHIO — — PE3 4
4 PB2 (ED) B3 PH6 4 4 PH4 e Ce PH5. 4
o11 —— 5 e PB3 4 4 PES T 5 5 PCO 4
5 PP11 o5 s PH8 4 5 PM12 - = PQ3 5
4 PE6 2 c) PP8 5 5 PIS o ¢ PC3 4
5 PI3 SPTo e op3 5 PQO o o PE4 4
5 PPI0 5 5E PP3 5 4 pCs D) B30 PHY 4
5 PP5 i RS PE7 4 e — 5 PL10 5
5 PIL 7 N0y PK9 5 a4 PG14 BH1Z PE15 4
5 PI2 ——re 53] e bC1o 4 PH12 BCa — e — PORSTX 4
5 PP9 5C13 PRI PC12 4 PC4 (GDY PE2 4
4 PC13 0 (ED) PK11 5 . o—=2 | i PL4 5
5 PIO o 5 e 4 5 PLY c T PG11 4
5 pK10 - ° - [ 5 4 pc2 - . %5)7 PQL 5
4 PC8 s 5 i PK14 5 4 PAG > 5 132 s
5 PK13 &) 5 36 - PK12 5 5 PL3 SHIT 35 502 PG10 4
P2 571 = PC9 4 4 PH11 A = Bl PQ2 5
5 PP2 05 N PLO 5 4 PAS =T 3 PL8 5
5 PK15 e F—t b1 4 PE14 o > PQ6 5
4 PC15 e @0y PP1 5 5 PQ4 s 42 o Sivpt
5 PP7 CID) Fe—  pcus 4 PG15 T o0 PP13 5
o6 | 5 PC14 4 5 PQS5 = Bia PP12 5
5 pPe P4 5 5 pQ7 Pla 5
1 | = PR o a—
5 pow 507 53 08 Po1L H bL1> 53 I L2
5 por 5010 55 56 (GNDy Pos s S L1 55 LS pL2 H
2 Pow 04 57 58 PH14 HE 6 57 PLL3 pLe H
o pos 09 59 60 PO13 Prid M T L7 59 MO LS H
5 PO9 PO13 5 5 PL7 PMO 5
GND) SHa SH3 (GNDY (GNDY SH4 H3
(GND) SHE. HS. (GND) (GND) SH H5 (GND)
4 pes S 1 e POL 5 5 pus o EL PLL4 5
5 pol4 5 s o PH13 4 5 pmL > e PMY 5
5 POO e > s PG4 4 5 PM2 e s PM7 5
5 PI7 5P 5o15 PH15 4 4 PE12 PALL 539 PA10 4
E1 73] =) PELO M A7 S F12 bas 4
4 pEL = o PEO 4 4 pa7 o FeoR PF14 4
5 Pl s o) POG 5 a PE13 e o PGO-R 7
5 POS SELT = 562 4 PF15 = 80 Gm{) PH2-R 7
4 PE11 3 A2 PG2 4 4 PG1 R 1 4‘82 PG12-R
4 pes GNDY £9 baz M 7o PR R 83 84 PCISR pelzR 7
E8 1 AL PE9 4 7 PHO-R 85 S ¢ - PG13-R 7
4 pes 0y 7] CURSTX e RSt M oo ) 87 88 ] (G\D)
PG9 PN15 P 89 0 PM10
4 PG9 PN15 5 5 PM8 PM10 5
PAQ 3 H: 91 2 PM4
4 PAO PO3 5 4 PH3 PM4 5
(D) 3| GND) 5 pis 93 a PLL o :
4 per — — PG6 4 5 PMs — = [ ¢o
4 PG8 5C10 02 PC11 4 5 PM13 SM14 99 100 5113 PM5 5
4 PC10 D) To1 @0y > Po? 5 s PM14 GNDY 101 102 PB12 ;:51132 i
GND) 103 PBO B0 4 4 013 D13 103 104 9 s 3
PB1 105 PK1 D12 105 106 PI12
4 PB1 071 Hos—T—F 522 PKL 5 4 PD12 PI12 5
PK2 107 PF12 PI11 107 108 PB7
5 Pk @Dy 109 GNDY PF12 4 5 P 5010 109 5115 PB7 4
4 PR3 L3 G 4 PDIO GNDY oy Plis 5
5 pka — [ 7 MLB_DAT s e ; MLB.ON 7
5 PK6 i 2 PK3 5 7 MLB_SIG - a MLBLCP 7
5  pks — - PKS 5 7 MLBLCLK LR ReA gxgj)
5 PN14 PF11 4 G0y
GND) SHI [ED) (GND)
o | s @ Spsn ] 3
4 PFY 2 Z PK7 5 7 MLBSN MIE~SF MLB DN 7
4 PA14 PALL PCo PC6 4 7 MLB_SP D) 123 124 MLB_DP 7
PN13 PF8 — (GND) 125 126 GNI .
5 PN13 PF8 4 —122 | [ o
(GNDY (GND) (GND) 127 128
N1l PC7 PD7 129 130 P14
5 P P 131 PNIZ per 4 & ror PI5 131 132 =) piLs H
5 P bI10 133 PIL2 P12 H SPs PI0 133 34 PDIT pI7 °
5 PJIO &) PJ12 5 5 PO D a PD11 4
5 PKO KO 135 13 (GNDY (GNDy 135 ) PIG 5
5 pgo — a &y P15 5 4 pps — 1 PD6 4
5 PN9 Co) Ha—t  ps a PBS T PD2 4
P13 a3 PF10 PN8 5 4 PB11 501 PD3 4
5 PJ13 PAd PN7 PF10 4 4 PD1 31 PJ8 5
4 PA4. (ED) AT PN7 5 5 PJ1 oDy
N10 o Mo T —@my > P4 5 o8 — e s> PB6 4
o P PATS 151 P4 & ros 510 151 oo 4
4 PA1S NG 153 Fer T pas X PM 5 5 PI9 e o3 e — PI10 5
5 PN3 = o PA13 4 4 PF5 =
155 GND) B4 155
5 PNG 4 pBa PD4 4
GNDY 157 N5 NS 5 5 e 32 157 ey M
NO 159 AL2 J3 159
5 PNO o o s PAL2 4 5 PJ3 G) o PNL 5
4 PBIO oDy 163 23 PN2 5 G0) 1163 |
(GND; PrL 4 o5 PF4 4
) 165 FO PF2 165
GND) 167 GNDY PFO 4 P PMI5 167 et 4
o 60 | Dy 5 PM15 — 169 | PF3 4
ND)
171 ] 171 ]
2 MCU_5V0_S MCU_SVOS - MCU VS S s ey avas 2 e \G/gné 17t ]
T 7 TPVL — 1 1 TPV4
s oo VST 3 Meuva L 2 TPV e BE T tio——Beave T8
— MCU_SVO_L 2 TPV2 = = — TPVE
(GND) SH1: SH11 (GRDY B SH: SH11
LUG 180
Plug
GND GND
GND GND
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A\ MPC5748G Customer EVB 256BGA [6M/3M] Daughter Card (X-MF

Revisipn Information
Rev| Date Designer Comments
Table Of Contents: X1 | 11 Mar 2013 Alasc?air Robertson | Initial release
Power - MPC5748G power pins footprint Sheet 2 X2 | 13 Mar 2013 | Alasdair Robertson | Version sent
Power - MPC5748G Decoupling Capacitors Sheet 3 X3 | 15Mar 2013 | Alasdair Robertson | Component
GPIO - MPC5748G GPIO pins 1 of 2 Sheet 4 X4 | 29 Mar 2013 | Alasdair Robertson | Changes mac
GPIO - MPC5748G GPIO pins 2 of 2 Sheet 5 X5 | 15 Apr2013 | Alasdair Robertson | LAY RefDes
Clocks Sheet 6 A 15 Apr 2013 | Alasdair Robertson | Post Layout
Bus Termination Sheet 7 X1 | 16 Mar 2014 | Jesus Sanchez Changes on |
Daughtercard Connectors Sheet 8 SCH-27899 (
A 18 Apr 2014 | Jesus Sanchez Post Layout.
Al | 18 Aug 2015 | Alasdair Robertson | Tidy up Sche

Caution:

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 MPC5748G 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.

Notes:

All components and board processes are to be ROHS compliant

All small capacitors are 0402 unless otherwise stated

All resistors are 0603 5% O0.1w unless otherwise stated. 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 schematics. For 3 way jumpers, default is always posn 1-2. ""fff
2 Pin jumpers generally have the '"source'" on pin 1. -
All switches are denoted SWx

All test points are denoted TPx

- Test point Vias are denoted TPVx

This document ¢
procurement or

Designer:
A. Robertson / J. Sancl

User notes are given throughtout the schematics. Drawn by:

A. Robertson

Specific PCB LAYOUT notes are detailed in ITALICS I
Approved:

A. Robertson / J. Sancl
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5 MCU Power Connections

-3

S

@

©

TP10

GND

From MCU
supply

Jumpers on
main board

Caution:

Jumper)

- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin
must not be supplied from 3.3V (remove the HVA_FLA

- Don"t attempt to over drive an analogue pad to 5V
when the digital VDD_HV_x supply is set to 3.3V. This
will trigger the ESD protectrion on that pad. For
example if VDD_HV_A is set to 3.3V and the analogue
supplies are set to 5V, you cannot drive 5V into a
pad in the VDD_HV_A domain

Default Configuraiton:

- ALL MCU supply voltage
VDD_HV_B, VDD_HV_C, VBal
- VDD_HV_FLA = External
- VDD_LV Supplied from |

This is not necessarily
VDD_HV_x domains have a
3.3V. Therefore the def:
can only be driven to tt
situated in (ie max 3.3\
reference to be 3.3V

GND

MCU_1v25_L ) MCU_1V25 L .
MCU_SV0_S y+MCU VO S 50 3 o
MCU3V3 S ) MCU_3V3 S S 2
-
MCU_SVO_L )+ MCUSVO L 3v31 N
MCU_3V3 L ) MCU_3V3 L ?%7
DNP
V3
“Bva_ “Bv0 TBva  “bvo “Bv3__ “svo “Bv3__ “svo “Bva_ “pvo J8 ~ Individual MCU
isupply control
|=® O | =® O| |=® 0| |Ew®0| |=® O] funpers
3 34 J5 J6 7
& 5 5 5 P T . MIDICTA
R7 0 ~ ® Q20
—aA\N— aQ <
<
S
| U
Ee o Q0 c
3] [ [ o S h
% % " g g 5 ! - 5
O ) w TPH2 ] | | < < ¢
{ i 4 < @ o o O e
o o & g > s > >! £
o] Q Q T I T I ot :
a a a =N :
< < <
L 4 L ' .
g
0 © ] ©|m ] Lol =} S| [ol=lel«
g o s SBjulz2iER ] s g b b ol g
8 | 3 i REFEEEE 2 E E 2 88388385
a a 4 <(|<(|I-IJ‘I‘<(\<(|<(| o, §‘ < 5 >|>|I‘>\¥‘¥|_ll4‘ |
< < o INGRNNN] o o 3 \ e brrk
> > 13} >>_10>>> | | o I$) =S R U
5 5 2 ITZZIEE z 2 > 4 98- 8a'da'a
o H o | oo 17 looo | | T > >>0>00829 |
) : a > ayay=YaYayayal [a) fa) [ 575>
> > T >>00555> =) a )
| >> > S [a)
) >
S
Analogue MPC5748G 256 BGA Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
o —
9] O oo od ou o o
o o
<\ <(I 8\B\g\glals\%\%\glglg\:\:\gl %\ (ﬂl SIglyi\E\g\zlglg\g\§\glzla\3\
> > >>>>>>>>>>>>>> >
I I ITITIIIIITIIIIT I 3 33553335533355
TP11 TP12 TP13 TP14 | | (e e et b b s BB | | OO b e b S S e b |
19} 1) NNNNNDNNNNNNVNY 9] 1) NNNNNNNDNNNNNNWY
0 Y DDDNDDDDDNDDNDDDNN 0 Y DDDLDDNDDDDDNDDNY
> > S5553333333555 > > S55555553333335
2 g 85[B[B[22222E32ER 5 9 m::i’qg’;ﬁl“ ] e
8 g el Sl o] fol et Bl il =l HVA_CAP o l
3
= = 0 R4 = v
ADCO_GND  ADCL_GND | O @=m] GND
GND
-
-
GND PH1
O
o o GND
Ground Links R R10 c63
(0 Ohm _ - —1.0 UF
Resistors) = = DNP
ADCO_GND GND ADC1_GND GND
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5> MCU Decoupling and bulk storage

See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail)

Place close
to emitter

Capacit
ADC Flash 470pF
1000pF
ADCO_CAP ca8 ADC1_CAP ca6 ADC1REF_CAP HVFLA_CAP 4700pF
1000pF 1000pF
0.01uF
0.1uF
0.68uF
C2  eft C59 C3  of+ cs8 ca7 cs7 C36 C34 1.0uF
10UF A~ 2=10UF 10UF A~ =2=10UF 2= 2—i0uF 2= 2—202UF 2.2uF
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF
10uF
—é— Cs6 —é— cs5 —é— J] 4.7uF /
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-1¢
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB VDD_HVC
HVA_CAP c27 cs1 c22 cs4 c28 c37 c40 HVB_CAP C33 HVC_CAP caz2
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 470pF 1000pF
Lo L] L] L] L] L] L] L
T~ 10UF T~ 10UF I~ 10UF
T T T
$ c26 cs2 c23 cs3 c30 c38 ca1 & c35 & c44
GND 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF GND 0.1UF GND 0.1UF
Place 10uF cap to west side of package
Place small caps close to each MCU pin
VDD_LV Ballast Transistor
Lv_cap c24 c49 €0 €25
0.1UF 0.1UF
'|' 0.1UF 0.1UF DNP DNP B_CAP E_CAP E_CAP LV_CAP
c8 4700pF
e e c9 C10 Cc29 C60
Place 2 —22UF 2—=2.2UF =£—0.68uF =~—0.68UF
DNP DNP (low (low
% lose to (low (low ESR) ESR)
C45 c21 ransistor ESR) ESR)
cs2 €39 0.1UF 0.1UF
GND 0.1UF 0.1UF : : (Murata GCM219R71C
DNP DNP oND oND
VDD_LV (1.25V) Decoupling. Place one of the non DNP caps each side of the device 2.2uF caps Place one 0.68
as close as possible to pin. Distribute other (DNP) caps around rest of pins are DNP.

each side of p

One of these is DN
0.47uF to keep ove

Differences to 324BGA

- 1 more VDD_HV_A capacitor pair
- 1 fewer VDD_HV_B capacitor pair

- 1 fewer VDD_LV capacitor (one of DNP caps)




** PAL is also NMI. Routed to 1/0 Matrix

S GPIO 1 of 2

(WKPU2 / NM10)
(WKPU3)

Key to text colours:

purple - Comms Physical Interfaces

Orange - Other Peripherals and 1/0

Blue - Debug (JTAG & Nexus)

Black - Clock, Reset and Control

RED - 1/0 Matrix and other functions (eg LED)
Green - 1/0 Matrix (dedicated)

~ N~ D O 00 MM m 00 G0 GO 0D 00 GO GO GO 00 00 CO B O 00 GO @

00 00 GO 0D 00 00 CO GO 0O 0 GO G O 0 OO GO

~~ 00000 GO GO D 0O GO GO D 0O 0O GO B

© @

oo

U1A

(SD_CD - WKPU19) PAO G4 (VLB_12C1_SCL)
PAO — PAO PEO i

(SWL_& GPI0* PA F MLB_I2C1 _SDA
gﬁ; (W2 & GPI0Y 2 PA. F1 | PAL MPC5748G 256 BGA PEL FR_A_TX_EN) -
oh WITT_RXCLK) PA3___ G Eﬁg Eg FR_A_RX)

B _
PA4 Cﬂflaéfog 0) )2( CTO PAZ Package 10f3 GPI0 Pinsl PE4 (EH{Q
gﬁg B GPT0) PA6 D11 | PAS PES (3D CWD)
ong W1 _RXD2) PA7___C15 | PAG PEG 72 SD_CLK)
PAg RVTT_RXDLY PA! B PA; PE; G (SAT_T2C2_SDAY
A9 ~RXD0) PAY B Eﬁ EE H (SAT_T2C2_5C0)
PALO WTT_CoD) PALD A 9 9 G (SAT_T2C3_SDA)
ALY RWTT_RXER) PAIL B gﬁﬂ Egﬂ H AT T2C3_5C0)
oAl CWPL 15 7 10y PA P6 | PALL PEN [Tc1a WIT_CRS)
oALs CWPL_14 7 10) __PA RS 2 2 [cte WIT_RXD3)
vy TWP1_12 7 10) __PAl4 P4 Eﬁh 254 ALd ESLDZ)
FALS
oAle CWPL_10 7 10) __PA R | pAtd PEM [c12 (USEL_D3)

CANO_TX) PBO L P7 (SAI0_NCLK)
Eg(l) TAND R P vz | PBO PFO I35 (SATO_BCLR)
a2 TINO_TX) P A2 | PBL PFL I Rg (SAT0 D3
= TTNO_RX) P D4 | PB2 PF2 I7p7 (SAT0 D2
= ADC_POTY PBA T ggi ;’Ei RS (SAT0_DT
= P10 PB5 ros e (SAT0_D0
i GP10 PB6 4| poe e (SATT_SYNC)
pa7 GPI0 PE7__R16 | o0 P[P ATT_NCLK)
=5 (TAL3Z) Pee 11t | o ke TPI0)
= S (EXTAL32) PO 110 | B8 Pre [ma SW3_& GPI0) _WKPUZZ.
810 SAT0_SYNCY PBL0__ N7 ) oI CWPL_8 7 10)
=t GP10) P M PB1 PF10 Mg WA & GPI0) WKPUIG.
pB12 GPT0) P L14 | PBLL PF11 5 E GP10,

B3 TB_DNY P 15 ggg g;g P3__PE CWPL 11 710y

=t WLB_SN) PB4 Kis | PE13 P13 ow P RVTT _WDT0)
BBt BEIE

e WLB_CN 7 SICY Kie | PE1 Prie [D15 RVTT_RXDV)

D) PCO__ B10 RMI1_MDC)
sgg (T00) PC b9 | PCO PGO RWTT_TXCLK)
s USBL_CLK) PC2__ Bl Pg; Pgé TEDL & GPIO
ey S (USBL DIR) PC3__Cl E o ge3 TEDZ & GPIO
oo FRB_TX EN) __PC A9 | PO pos TED3 & GPI0
pCs TR A T PCS B9 | PC G TED4 & GPI0
poo TINL TX PC6 PC5 PG5 "M1_PG6 CLKOUTL GPI0Y
b7 TINI_RX PC7 4 Pgﬁ Pgﬁ L2 PG7 CLKOUTO GP10)
o R5232_TX) pC! B E c; g G; PG GPI10)

oo RS232 RO BC ca| b P8 M52 PG WE_TRQ ~ WRPUZI)
PC10 A, L P(C:?U PG(ig A USEL D)
=t CANL RX PC Ka | PC10 Pe10 A6 PG USBL_D5)
poi2 FR_DBGO. PC B4 | S e [F1s PG WIT_TXD2Y
pCis FR_DBGL PC e e o2 [CF16 PG WIT_TXD3)
pPC14 FR_DEC PC B2 1 pcia pG1a 13 PO (%LDO)
FoIt FoTs
PC15 FR_DBG3) C AL| Die pe1s |[-DL8 PG (USBT_DT)

HEXL & GPI0)  PDO__ R E15 PHO (RMII_TXD1)
iy AEXZ & GPT0Y  pD1_ Tis | PP PHO | -F13pp (RWTT _TXDO)
o2 HEX3 & CPI0) __PD: PD1 PH1 "516 P CRVTT_TXEN)
Po3 HEX4 & GPI0 PD! R13 | PD2 PH2 mF124 PH (eMT0ST_UC_5HY
poa GP10 PD! p12 | PD3 PH3 ™57 PH4 (eNT0SL_UC_6H)
PDS GPI0 PD5 T PD4 PH4 " B7—FH5 (eN1051_UC_7A)

Ty Pbe—Ria| PD5 PHS5 —&7—pr]

PD6 P10 Po7 __Piz | PD6 PH6 G5 PH7
Po7 P10, pDs__ P14 | PD7 PH7 726 PHa
D8 P10 PDY 6 | PD8 PH8 "A1T PH
Pp9 TPT0 PD10_w14 | PD9 PHO 510 PH10
PD10 €[ =5} = PD10 PH10 —AT3 PH
Pb11 (€19 pbiz _Li3 | PPl PH11 575 —5H
Pb12 GPIO & B ST)_pD13 K14 | P12 PH12 1757 B
bp1s TE_DPY PD14__Kki3 | PD13 PH13 1 pp
PD14 WIB SP 7/ DAT) __PD15__J PD14 PH14 =& PH
PD15 = PD15 PH15

eurer: U ] e

PORSTX ), PORST

MCUXTAL (¢ MU XA Ta XTAL

MCU-EXTAL EXTAL

A A A A A AAAAAAAAZA
ANAANANANANANNNANNNANN\A

N A A A A A A A A A A AN
ANAANANNNNANNNNAN

N A A A A A A A A A AAAAAA
AANANNANANNANINANNNA

A A A A A A A A A AAAAA
ANAANANANANINANANNINS NS

PPC5748GSKOMMJ6 + OTB-256(324R)-1.0-006-00
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3G GP10 2 of 2

uic
SD_D3 P10 C5 o A
8 P E D02 5 M e MPC5748G 256 BG NI
ney W Lext LU";;uh'as-ical Interfaces 8 P11 a2 P gc_ P B! Ema s o o
brange - EOTTS Peripherals and 1/0 8 PI2 SD_DO H A2 | P13 Package 30f3 GPIO Pin M |-F9—PM5 GPI0,
g:anuc R B:gb‘;; (JTAG & Nexus) 8 E:i :E_irBliNl? i a Pi3
ac R ontrol 8 — : Pla
B Teeew | R SEE— 3
z ; : : —
Green - 1/0 Matrix (dedicated) g Ple %76P — = E:;
rops GPI0) PI9 Pe
8 PI9 GP10) — 3 0 = PI10
P10 ENET RS 110
g i e e c ;12 M12 Pm14  (GPIO)
& P2 GPI0 & WLB_PSD) P c1a | P12 .
8 Pu3 SATZ D0Y P Ti2 | P13
8 P14 SAT2_NCLK) pis P11 | b1
8 PS5
SAI2_SYNC) P R11 | o
& PO SATZ_BCLK) po1__N10 | P%0
8 P — S0 Pl
8 P2 AT1 BCLK) X P 0
& P TPI0, = b3 | PJ2
8 P Gl P P
8 PJs ot o P35
A P10 pJr P16 | P%
& P TPT0 PJ e
& P TPI0 = p5 | P38
& P P10 P. 75| P39
8 PJIO ot - R P10
O TPTO PJ | P
8 P2 ] = e P12
5 bus — eI
PJL
g - " - K5 _POO (GP10)
POO FI5—p01 (GPI0Y
GPIQ PO T3 | 0 poo
8 PRO TPI0 B Ha_| PKO
& PKl P10 P La | K1
8 pK2 GPI0 P N | PK2
& Pk TPT0 P w3 | PR3
8  PKa ] et P4
8 PKS TPI0 PK6 M6 | KO
8 PK6 P10 P m7_| PK
8 PK7 GPI0 P ws | DK
& PK8 TPT0 P ol
8  PK9 ] Pt 7| X9
8  PKI1O a & e PK10
8 PKil P10 P Giz | k1
8 PK12 P10 P Hiz | P12
g pas TPTO PR14 312 | P13
8  PK14 ] P55 | P14
8  PKI5
(GP10) P el
8 PLO 22 (GPI10) PLL___F7 | PLO
8 PLL
PP12  (USBO_D3
PP12 I"FT5 PP USEO_D2,
PP13 PP14 USB0 D1
PP14 PP USBO_DO.
PP15
USBO_STP Poo 35| .00
8 PQo +usao,cu< 38 i 73
& P —(USB0_DIR Pol
8 PQ2 ——(USBO_NXT PO 5 P83
& P > (USBO_D7) PQ F6 | ooa
8 P4 ) Pgs o | PO
8 PG5 %O,DE’) pot—Fio | S
8  PQ6 —(USB0_D4) PO7 €10 | P9
8 PQ7
PPC5748GSKOMMJ6 + OTB-256(324R)-1.0-006-00




Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
pBo C62 ”12PF
4 PB9 L—Exmy 3 i
3
9 R33 Y20 O
1.0M 32.768KHZ 2
DNP C7 | 12PF
1 EXTAL ||
- | o1 12pF o - bl
4 pes P ——(xTATEsy Al R8 Y1
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
4 MCU-EXTAL ((—MCU-EXTAL 11 XTAL of O ger
) a1
4 MCU-XTAL ) MEUXTAL 2 i GND
5 R 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND
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5 I
2ed Signal Termination

Ethernet Termination
PG13 R4 50 PG13-R
5 PoB PGL2 R6 S50 __PGL2R
pe12 PHO RS /50 PHO-R
4 PHO
4 PHL PHL RS 50 PHLR
B R PH2-
4 PH2 H2 2 50 H2-R
4 PGO > PGO R2 o 50 PGO-R
Place resistors as close as possible to MCU
MLB Termination
MLB_DAT
MLB_SIG
MLB_CLK
[
R20 R25 R29
100 100 100
¢DNP 4 DNP 4 DNP
4 PB14 > PB14 R23 A 0 MLB_SN -
4 PD15 > PD15 R21 o Q__MLB_SP G (PD[15] Shared with MLB_DAT for 3-pin mode)
4 PB13 > PB13 R30 o 0 MLB_DN -
4 PD14 > PD14 R32 N ~0 MLB_DP o
4 PBIS ) PB15 R26 A0 __MLB CN _ (PB[15] Shared with MLB_SIG for 3-pin mode)
5 pg Yy P8 R28 0 MLB CP LBZLWMJ‘T (P1[8] Shared with MLB_CLK for 3-pin mode)
Place resistors as close as possible to MCU
Layout Note - Place resistors as shown with
From MCU shared pad (as close to MCU as possible)
—Fpnsanal  pemove R1 and
fit R2 to
oR2 enable 3-pin .
EUNP signals
MCUPI | . . . LVDS Signal MCU Pin|[* LVDS Signal
R1 0
R1 Fitted by default
for LVDS 6-pin signals
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5 I
rd Connectors (Plugs)

4\

t way to fit these connectors onto a B sized sheet so unfortunately the sheet

sw1ze nas veen ancreased to C so will need to be printed on larger paper.

- The Crystal Signals are NOT routed via the daughtercard connectors

Connectors on Main board (Shown for reference)

- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU G
supply lines are brought up from the main board (see the top pins of the connector on the left) Eé—
R N R R 7 P
- The connector schematic symbols have been horizontally mirrored so they match the main EVB 14 G
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates 6 G
with pin 1 on the plug. - §§7
< “
21 P20
(GND) SH: HL gsNDg EGND)) SH; H1
EXT-CLK GND; PILL
6 EXT-CLK [ G — BHT PH7 4 4 PHI0 S s | res :
4 P82 ooy £ne PHE 4 4 PHA b PHS 4
ey (9 PH8 ',Hg M 4 PES Piizy ',Cg :
PEG asvy [Gi) PH PIs vy o, 3
4 PE6 P13 < (GND) 5 PIS 500 PC3 4
5 P (G} (PP3) 5 PQo PC5 e 4
(PP5) jonva . PE7 ber 4 4 PCS (G s PHO
PI1 PK9 PG14 PE15
5 P = 15 [ E— PKO 5 4 PGL4 - 5 PELS 4
5 Plz I 1) E— P PHL2 PORSTX S
5 P [Ga)) 23] PC12 - " bes X PE2 = 5
C13 PRLL 4 CGNDY 5| E (G
4 PC13 PK11 5 —> X
5 10 Dy (L) 2] PG11 o 4
2 PKi0 K10 30 (PP4) pc2 PC2 PoL ipm 5
S heh Sca PK14. ok1a s PSS PAG 1 3 (DY
4 PK13 PKI2 e 4 (PL3y 33 1 __PG10 4
5 PKI3 GNDY 5Co PK12 A H11 >3 502 ;wem :
G R pa PLO o : 4 PHLL AS (GE)) Q2 :
51 P 4 PAs - 38
PK1S PK15 (GNDY PE14 E14 PO6 > PQs 5
5 5 PC15 (PP1) 4 504 (G Q!
4 PCis s ] 2 ] e 5615 a1 be13 . 5
CoR a1 g P e 1 I
D> > 0y P4 5 5 PQ7 2 T Pia H
o12) 151 (PO11) 5 PPI15 GNDY 1 GNDY PP14
(POTY %53 e (P08 PL12) 53 PL2)
(PO10) ﬁ 5| 56 < (GND) (PLI1) %55 (PL5)
(P04) oAl PH14 PH14 4 (PL6) 57 (PL13)
(P09) 0 (POT3) (PLT) %59 (PHO)
(aND) XS [ sH3 (GND) (Gn0) *sha ] (6ND)
(GND) SHe sHs 6Dy SN sH Hs o
PG5 1 62 PO1 5
4 PGS (PO14y 3 64 PH13 o K (P fom ol IR GO
P00 5] 66 Ze] PHiS 2 o n [eo | (n
5 Poo Pi7 7 68 PH15 pea 4 PE12 o res < PALD
2 4 PE12 PA10 4
B PFOy o] o [GID) PHIS 4P PALL PAY PAY 4
(6ND) 71| 7: PE10 PE10 4 4 (GNDY 7| A8 v 4
PEL PEL z ) PEO 4 PAT AT EFLL PF14 4
4 Pl6 7 (PO6) 4 PELS PGOR 7
5 PI6 05y 7] g (GND) 4 PEI3 o5 SRR PGO-R !
PE11 5 & G2 4 PFIS D) PHZR
4 PELLl PG3 1 8 A2 PG2 4 4 PGl R 1 X
4 PG3 Gy 3 = = PA2 4 7 PHLR T &5 e 7
8| PES 4 7 PHOR 7
PES 85 8 PAL 4 D) 85
4 PEB G0y 7 88 CURSTX PAL N 4 PA3 )] 87
o PGY 5| 90 PNIS MCEU-RSTX Pug) |89
PR PAQ 92 (P03) s PH3 o1 5
4 A G0y 5 | oa (oND) e LITE} o3 H
PG7 96 PG6 - PG, 95
4 per FGE 98 BCIT oo M en3) | o7 8 1 PMs s S
4 boio PC10 9 100 (P02) — &« P14 * o9 100 PIL3 o :
GDY 101 102 ¢ (GND) 5 D) ToL 102 17 i H
1 104 PBO PBO 4 4 ppi3 D13 103 104 PD9 e 4
PB1 106 £kl PK1 5 4 PD12 D12 105 106 12 PI12 5
4 108 PF12 P11 107 108 PB T
5 PK2 (ED) PF12 4 5 PI1 30 106 o BIiE PB7 4
R, (GND) 4 PD10 GND) GND) PILS 5
5 PK4 [ 7 MLB_DAT e ;MLBJEN 7
5  PK6 SR PK3 5 7 MLB_SIG @0y /2 MBCP 7
5 PK8 PFil PK5 5 7  MLB_CLK (GND)
H (GDy PFLL N (6ND)
sHo (D) (6ND) SH10 sHo (D)
122 PK7 MLB_SN 121 122 MLB_DN
PR 124 PCE S H 7 MLBSN MLB_SP 23 24 MLE_DP ;mt?gg ’
N 126 PF8 bre 1 i 8 (DY 125 126 (GNDy -
128 DY @0y T 128 ] (D)
130 PC7 >> pc7 4 4 pp7 PD7 129 130 Pl14 Pl4 5
P11 132 PNIZ] 5 P PJ5 132 PJ PJ7 5
s Puo 134 e P12 5 5 PO k] 134 ol PD1L 4
S [136 ] (D) (NDY 135 | 136 3 s s
138 PJ15 DS 138 PD
5 PJO 5 P15 5 4 PDS — — PD6 4
(PN8) 4 PBS SB1T 50 PD2 4
4 < PF10 4 PBI1 b1 1 B3 PD3 4
5 PJI3 (GD) PF10 4 4 PD1 5 ) PJ8 5
oo s > PJ14 5 5o CRDY — 101 4
[150 | (eDy 4 o 08 4
PALS 152 (PN4) PI9 P19 151 5
4 158 % PA13 " ° 5 153 °
156 GND) P PAL3 4T B4 155 4
158 (PNS) g S 2 157 "
160 PA12 >> PAL2 4 PJ3 PJ3 159
PB10 162 (PN2y 5 GID) ot
! e E] 4 o) 163 ] 164 PE4 bra 4
166 PFO ;; iy a 4 PR2 & Ple 165 166 F7 g o a
168 (GNDY 167 168 PF3 s
oo, Hilibe— oo, @ it ey
MCU_5V0_S 71 7. 7. 7.
2 MCU_5V0_S ! 75 7 MCU_3V3S 2 vt DC_5v0 8 171 7 ' bC 3v3 s v
75 7¢ 7
2 weuwas e L IR doiset » wou a1 2 T & BEEEY Bt ems
TS5 McUsvo L 2 TPV2 LV A TRV
[CD) SHiz SHIT (G SH SHIT
LUG 18( LUG 18
Plug Plug
GND GND
GND GND
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) 4 MPC5748G Customer EVB 176QFP Daughter Card (MPC

Revision Information

Rev| Date Designer Comment
Table Of Contents: X1 | 11 Mar 2013 Alasc?air Robertson | Initial relea
Power - MPC5748G power pins footprint Sheet 2 X2 | 13 Mar 2013 | Alasdair Robertson | Version ser
Power - MPC5748G Decoupling Capacitors Sheet 3 X3 | 15Mar 2013 | Alasdair Robertson | Component
GPIO - MPC5748G GPIO pins 1 of 2 Sheet 4 X4 | 29 Mar 2013 | Alasdair Robertson | Changes mi
GPIO - MPC5748G GPIO pins 2 of 2 Sheet 5 X5 | 15 Apr2013 | Alasdair Robertson | LAY RefDi
Clocks Sheet 6 A 15 Apr 2013 | Alasdair Robertson | Post Layou
Bus Termination Sheet 7 B 22 Jul 2013 Alasdair Robertson | Update to a
Daughtercard Connectors Sheet 8 C 19 Nov 2013 | Jesus Sanchez The socket

D 19 Dec 2013 | Jesus Sanchez Changes on

D1 | 17 Aug 2015 | Alasdair Robertson | Tidy up Scl

Caution:

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 MPC5748G 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.

Notes:

All components and board processes are to be ROHS compliant

All small capacitors are 0402 unless otherwise stated

All resistors are 0603 5% O0.1w unless otherwise stated. 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 schematics. For 3 way jumpers, default is always posn 1-2. ""fff
2 Pin jumpers generally have the '"source'" on pin 1. -
All switches are denoted SWx

All test points are denoted TPx

- Test point Vias are denoted TPVx

This document ¢
procurement or

Designer:
A. Robertson

User notes are given throughtout the schematics. Drawn by:

A. Robertson

Specific PCB LAYOUT notes are detailed in ITALICS I
Approved:
A. Robertson

5 | 4 | 3 | 2
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5 MCU Power Connections
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©

3

©

MCU_1v25_L

Caution:

- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin
must not be supplied from 3.3V (remove the HVA_FLA
Jumper)

- Don"t attempt to over drive an analogue pad to 5V
when the digital VDD_HV_x supply is set to 3.3V. This
will trigger the ESD protectrion on that pad. For
example if VDD_HV_A is set to 3.3V and the analogue

Default Configuraiton:

- ALL MCU supply voltages are set to 3.3V (ADCO, A
VDD_HV_B, VDD_HV_C, VBallast)

- VDD_HV_FLA = External 3.3V supplied (Jumper fitt
- VDD_LV Supplied from ballast transistor

This is not necessarily the same as the default sh
VDD_HV_x domains have at least one peripheral that
3.38V. Therefore the default is to run these from 3

MCU_5V0_S

MCU_3V3_S )

MCU_5VO_L

MCU_3V3_L

Individual

supply control

Jumpers

supplies are set to 5V, you cannot drive 5V into a can only be driven to the same voltage as the VDD_
From ucv i i ituated in (i 3.3V ki for th
supply pad in the VDD_HV_A domain situated in (ie max 3.3V) so makes sense for the a
jumpers on reference to be 3.3V
main board
MCU_1V25 L
MCU_5V0_S 50 3 o
<
MCU_3V3 S 9
>
MCU_5V0_L 3v3 1 T
MCU_3V3 L
3v3 2
-
“Bva_ “Bv0 TBva  “bvo “Bv3__ “svo “Bv3__ “svo J8
voi |=® O | =® O| |@® O] |@==»® O]
3 % 35 36
o~ 3 3 3
R27 0 ~
—— N\
— [« %
& S
o Q 9 % < <
w C
g 3 ] TPH2 ° © £ ;
o o & g g ES §
g 3] Q T T T R36 ¢
< < < 0 ¢
| O I ' :
— < (=15]
8 81 %l JSI% 2 g N & 3|22 8
- .
8 3] t B85 3 3 4 5398 |
uis 8 8 % < | I -, o E N
2 2 | << { | G >> 10 |
| | ~ > 101 o0 S \ 323> |
> > 18 T>> >\ >| T I3} OIDI‘ |
T T a] 1T, I { & faya)
| | < a 1T I o g 2088 ‘
o o | aga, o 2 >>98 ‘
=) =) > >988 a >
> > I s s
o
S
Analogue MPC5748G 176QFP _ Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
o o Central Pad
o 18} o o dissipation &
[a] [a] © 0N ©N D a 3
< < ~ &0 B ® o3 > S
| U [ N | | HNMm T W
> > >>>2>2>2>2> > > [afayaYayal
I\ II I\I\I\IIIII\I\ I\ J\ g E E g g
19} 1) NN Y 9] 19} NP
0 Y DOOLNDOLNY n n XXX XX
> > >>>>>>> > > W www
2 5 ~ ﬁ‘% z‘gﬁs Q E rlelelgls
oS HVA_CAP E
= TP107
0 _R20 K @ 1oio 00 l
= = $ - R37 Ji1 \Y
ADCO_GND  ADCL_GND GND GND PHL 10K O (o=l GND
™ —
MPC5746 r
0 o INT_BAL_SELECT enable
Ground Links R9 R8 R38 cs1_| | GND
(0 Ohm I L 10K 1.0 UF =
Resistors) = = DNP DNP
ADCO_GND GND ADC1_GND GND
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5> MCU Decoupling and bulk storage

See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail)

Place close
to emitter

Capacit
ADC Flash 470pF
1000pF
ADCO_CAP c43 ADC1_CAP c34 ADC1REF_CAP HVFLA_CAP 4700pF
1000pF 1000pF
0.01uF
0.1uF
0.68uF
Ca  of+ C44 C3  of+ C33 ca1 c40 C32 C31 1.0uF
10UF A~ 2=10UF 10UF A~ =2=10UF 2= 2—i0uF 2= 2—202UF 2.2uF
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF
10uF
—é— ca2 —é— c35 —é— J] 4.7uF |
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-1¢
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB
HVA_CAP ca7 c24 c48 C46 HVB_CAP c23
470pF 1000pF 470pF 1000pF 470pF
Le | L] L] L Lo
T~ 10UF T~ 10UF
T 07T [T
J] c26 c25 car ca5 gl; c22
GND 0.1UF 0.1UF 0.1UF 0.1UF GND 0.1UF
Place 10uF cap to west side of package
Place small caps close to each MCU pin
VDD_LV Ballast Transistor
Lv_cap C50 c20
'|' 0.1UF 0.1UF B_CAP E_CAP E_CAP LV_CAP
c7 4700pF
e cs c9 C49 C30
Place 2 —22UF 2—=2.2UF =£—0.68uF =~—0.68UF
DNP DNP (low (low
close to (low (low ESR) ESR)
transistor ESR) ESR)
c37 c29
GND 0.1UF 0.1UF (Murata GCM219R71C
. GND GND
VDD_LV (1.25V) Decoupling. Place 2_2uF caps Place one 0.68
as close as possible to pin. are DNP.

each side of p

One of these is DN
0.47uF to keep ove

Differences to 324BGA

- 2 Fewer VDD_HV_A capacitor pairs
- 1 fewer VDD_HV_B capacitor pair

- No VDD_HV_C capacitor pairs

- 5 fewer VDD_LV capacitor pairs




2
3 |
4 |
5 |
3
5 GPIO 1 of 2
U1A
p (MLB_12C1_SCL) 2
PEO B VLB T2CL SDA)
(SD_CD - WKPU19) PAO 4 PAQ PE0 E T <
e I e s A MPC5748G 176QFP e
- PAs H PE3 7760 PE TR 61X
ke is also NMI. Routed to 1/0 Matrix (WKPU3) 8 PA2 — 2 v : : <
o 5 At CPLI3710) PAs 51| PA% Package 10f3 GPIO Pinsl re: it et w0 <
8  PA4 AT_GPT0) PAS 46| oI res i S :
Key to text colours: 8 PA5 WLB_GPI0) PAG 47 PAG e los o ot m— <
Purple - Comms Physical Interfaces 8 PA6 WIT_RXDZ) PA 28 et per - R <
Orange - Other Peripherals and 170 8 PA7 S “RXDD) PA 29 PA8 Pes i G <
Black ~ ofock, Reset and con 5 e RVITRXO0) _ PAY 130 | PA8 PE10 (5 —Fe T 12050 2
Black - Clock, Reset and Control . o 8 PAS — = bR 20 A = ] 3 — <
RED - 1/0 Matrix and other functions (eg )] 8 PAL0 — EA En PAI0 e : = o <
Green - 1/0 Matrix (dedicated) 8 PA11 TP 15 7 T0) PA 53 { oa12 PE13 —26 BE TSBT D7) %
8 PA12 CWP1_14 7 10) PA 52 PA13 PEL 13 PE Q) <
8 PAL3 CYPL_IZ 7 10) _PA1d__50 | PAL3 Fere e - :
8 PAl4 CWPTI0 7 10) _PAL5 48 | phts
- 63 PF (SAI0_NCLK) 2
PFO PE SATO_BCLK)
CANO_TX) PBO 39 | o Pro gg i E o :
8 PBO TANO_RX) P 42 PB1 e |55 —PF (Sl <
8 PB% TTNO_TX) P 171 PB2 o (e <
8 PB; TTNO_RX) PB3 PF4 =68 BF5 (SATO_DO <
8 PB3 ADC_POT) PB4 88 | oo° - i <
8 PB4 P10 PB5 o1 | oB2 s (S —ree e <
& PBS TPT0 pB6 o7 | FB e : s :
3] ber PF7 722 PFs P10y
o i 2 ol PF8 21 pF SW3_& GPI0) _WRKPUZZ(K
8  PB7 XTAL32) PBS 61| PRl res e o <
: o S o 2 ree PF10 PE SWA & GPI0Y) _WKPUISK
; e Cilo w P11 o6 | FBI0 PRI (L 3 GPT0) <
P 96 CI—S
8  PB10 GPI0) ey i o — :
8  PBll GPT0) P 01| Pos reiz Fis—r Gl :
. s 3 x ey PF14 155 PF15 RWTT_RXDV) ¢
7o peis WB_SN) P14 105 | PB1S Pris /
7 PB14 WIB CN 7 SIC) __PB15 107 Pore
- 22 PGO RMI1_MDC) N
5 % PGO [M151 PGL RWTT_TXCLKY 2
o o Pt PG1 PG2 TEDL & GPIO 2
8 PCO (TDO) PC 49 | Do) pe1 o T <
8 PC1 USBL_CLK) PC. 45 PC2 G2 JGZ R ki <
: re Gimncs: e % boa PG4 PG5 TEDZ & GPIQ; <
8 PC3 FR_B_TX_EN) PC 59 pC4 Pod 55 DGE) RN <
. i o alrce PG6 737 pG7 CLKOUTO GPI0) 2
. s - £rce PG7 "34 PG GPTO) <
8 - T 2 L) PG8 33— g B 1RO - WRPUZT) <K
s oo RSZS2 TR PC8 175 1 pcg PGY 135 pG10 USi) &
8  PC8 RS232_RO) PC 2| °5s rcs st T :
8  PC9O TANL T, PCI0 36 | P2 roio e i :
8  PCI0 CANL RX PC = res dimian <
8 PC11 FR_DBGO PC 17[ PC12 Po13 [ LI PG (UlLmEe <
8 pC12 TR DBGL Peis 174 | PC12 roi: e o :
8  PC13 TRRG 5 peis i 1 . :
8 PCl4 FR DBG3) pe1s 4| PC1
- 7 _PHO (RMII_TXD1) 2
PHO BH RWTT_TX00)
HEXL & GPIOY  PDO 77 |00 Pro g a gpM“ i :
8  PDO HEX2 & GPI0) __PD. 78| 009 s i 20— :
8  PD1 HEX3 & GPI0) __PD: 79| PD2 e [ Gt <
& pD2 HEXZ & GPI0) __PD: 80 | ob? Pic 855 <
& PDs G0 PD 81| 03 Fra b <
8  PD4 0 D5 e s e :
8  PD5 P10 PDG 3 e Pie _gg L :
8 PDS TPI0 FD 4| PDo P :
& Po7 GPI0; PD8 7 e <
5 bDo pog I e PHI |28 PH10
o9 GPI0; BBt o PD9 g [148 e <
8 TPI0 b1 e it P :
8  PD10 Fi <
GPI0) PD12 100 | . priz PH <
8 PD12 GPI0 & ME_ST)_PD 02 __EH <
54 PD13 pH1s i
8 PDis WB_DP) PD14_104 | PO prid /
7 PD14 WIB P 7 DAT) _PDI5 06 | Poie
7 PDI5
MCU-RSTx 29 | —
8 MCURSTx ¢ PORSTx 153 ESSRE';
8 PORSTX ), )
MCU-XTAL 5
6 MCU-XTAL <4 MCU-EXTAL %8 é;fr\kL
6  MCU-EXTAL )
PPC5748GSKOMKUG + OTQ-176SG-0.5-004-00




3 [ 2
5 | 4 |
G GPIO 2 of 2
) Pl (0]
uic
ney W wexe corours] s P G 03 o rz |, P
Purple - Comms Physical Interfaces 8 PIL & 2 i MPC5748G 176Q
Orange - Other P;;/nghgrals a;d 170 8 P12 ;g Bé B o Pi2
Blue - Debug (. lexus; 8 PI3 COM PI3 _
Black - Clock, Reset and Control o P _'ggm, TP P12 431 g Package 30f3 GPI0O Pins2
RED - 1/0 Matrix and other functions (eg LED) 5 b (U ELTT P Pe
Green - 1/0 Matrix (dedicated) 8 PI6 UngiggT :’E PG
8 P e P 7 000 _pis 108 | P7
7 P8 oIS
ENET_RST) p 111
6 Pl GPI0 & LB PS0Y P 112 s:i%
8 Pn2 GPI0 & WLB_PSD) P 113
8 PI3 <A12750) E 25| PI3
8 P4 SATZ NCLK) PIL5 75 | P14
8  PIi5 PI15
s o SAI2_SYNC) P. 123
SATZ BCLK) PJ 7
8 PRI SATT DO) PJ 72 | P1
8 PR B P PJ2
SATT_BCLKY J | P
8 PJ3 ) P
8 PJ4 PJ4

PPC5748GSKOMKUG + OTQ-176SG-0.5-004-00




Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
pBo c39 ”12PF
4 PB9 L—Exmy 3 i
3
2 R30 Y20 O
1.0M 32.768KHZ 2
DNP C6  12PF
1 EXTAL ||
- | cs | 12eF o - bl
4 pes P ——(xTATEsy Al R7 Y1
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
4 MCU-EXTAL ((—MCU-EXTAL 11 XTAL o & ger
) a1
4 MCU-XTAL ) MEUXTAL 2 i GND
3 R 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND




4 I 3 I

5 I
2ed Signal Termination

Ethernet Termination
PG13 R5 50 PG13-R
4 PG13 = 0
G12 R4 50 PG12-R
TP PHO R6 50 PHOR
4 PHL PHL R3 ~ 50 PHLR
o
4 P2 PH2 R2_J 50 PH2R
4 PGO > PGO R1 o 50 PGO-R
Place resistors as close as possible to MCU
MLB Termination
MLB_DAT
MLB_SIG
MLB_CLK
|
R34 R21 R25
100 100 100
¢DNP 4 DNP 4 DNP
4 PB14 > PB14 R31 o 0 MLB_SN -
4 PD15 > PD15 R33 o Q__MLB_SP G (PD[15] Shared with MLB_DAT for 3-pin mode)
4 PB13 > PB13 R26 AN ~0 MLB_DN -
4 PD14 > PD14 R29 AN ~0 MLB_DP o
4 pBls H—PBIS R22 0__MLB CN _ (PB[15] Shared with MLB_SIG for 3-pin mode)
5 PIg > P18 R24 o 0 __MLB CP N (P1[8] Shared with MLB_CLK for 3-pin mode)
Place resistors as close as possible to MCU
Layout Note - Place resistors as shown with
From MCU shared pad (as close to MCU as possible)
—Fpnsanal  pemove R1 and
fit R2 to
oR2 enable 3-pin .
<i[JNP signals
E
MCUPI | . . . LVDS Signal MGU Pin 5 LVDS Signal
R1 0
R1 Fitted by default
for LVDS 6-pin signals




5 I
rd Connectors (Plugs
" (Plugs)

‘ k Connectors on Main board (Shown for reference)
t way to fit these connectors onto a B sized sheet so unfortunately the
sneeu size nas veen increased to C so will need to be printed on larger paper. =H1
A
- The Crystal Signals are NOT routed via the daughtercard connectors R ’ I 11
- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU & T
supply lines are brought up from the main board (see the top pins of the connector on the « I L
left) % ! b
% - i
- The connector schematic symbols have been horizontally mirrored so they match the m: EVB BSS P T i
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle
mates with pin 1 on the plug.
20
(GND) S ggsﬂ) sz HL (6D
EXT-CLK 1 PC1
6 EXT-CLK *— PC1 4
5 Hr “ ¢ emo i s Fiis e
4 pB2 G0y PH6 4 4 PH4 ee > oo PH5 4
7 PB3 4 4 pEs PCO 4
(PP11) O s 4 [GUW) o] [0 P03y
4 PE6 PES 5 PIS L) PC3 PC3 4
.o pIs (PQ0y 13 ] PE4 e 3
> (PPI0Y 1 4 pCs PC5 HY ro a
(PP5) foms . 4 5 (ED] 7| [18 [ LD
PI1 PG14 PE15
5 P = 4 pou s P PELS 4
5 P2 PH12 = PORSTx
P9 i pc12 4 4 pca — o PE2 4
4 peis PC13 GND) 5 | [GE)
5 P PI0 PLO) 2T PG11 5 PG
CRI0y [, PR pC2 [30 [ ¢t
4 Pcs PC8 2 PAS PAG [32 (GND)
(PK13) P L3y el 4 PG10 pG10
(GND) | 73 pCo 4 4 PH11 PH11 [36 (PQ2)
(PP2) 3 PR PAS [38 | @)
= - o hes| oo
4 PC1s > X251 e
(PPTY 4 PG15 PG15 | 44 (PP13)
(GND) * pe1s 4 (PQ5) 5 | | 46 (PP12)
(PP6Y T 2 S 5 (Pa7) S 4t {48 ~ 1 Pu 3> Pl
(GND) * (PP15) jonrcn 50 [GZD)
(PO12) —t 2 (GND) | 52 (GND)’
(PO7) Ol 42 (PL12) 53 ] 54 (PL2)
(Po10) | 55| 6 U | s | 56 | (PLS)
Gon | 5] oty pHia 4 o |l | Gy
g e e (e
(GND) SH H3 (GND)Y (GND) SH4. SH3 (GND)
(6ND) st sHs (GND) (GND) SHe Hs (GND)
5 PG5 62 (PO1) (PL15) 5 62 (PL14)
4 Pes (Po1ay 3] 61 PHI3 . 4 (Pi1) o [e1 2% (PII9)
e 5 & i pes 4 N R Bl |13 el It
5 pI7 (G0) = [GIO) PH15 4 PE12 PALL & 20 PA10 4
(GND) fanin 72| pewo 4 pan Dy 7 AS bro 4
PE1 73] 7. PEQ PEL0 4 PAT PF14 PA8 4
4 PEL PEO 4 4 PA7 PF14 4
PI6 7 (POBY PE13 7 PGO-R
5 PI6 05y g 6Dy 4 PEI3 T 7 HoR PGO-R 7
PE1L <79 80 | G2 4 pEs 1 T GND) PH2R !
4 PE11 3 A2 PG2 4 4 PG1 TR 81 Fo—1 PG12-R
4 PG3 &y = — PA2 4 7 PHLR — g et PG12-R
< 8] e PE9 4 7 PHOR - PGI3R
PES. 85 AL 3 85 86 (GNDY
4 PE8 Gy 88 ICURSTX PAL 4 4P GNDY 87 88 (GND)
P PGY 5 | 90 PN15) MCURSTx 4 Plig) 89 90 (PN10)
PR PAD [o2 2| (P03 H3 *or | [92 2| (Puay
PAO 52 —< 4 PH3 Foa—X
(GNDY 94 (GND) PI3Y 93 94 (PL1)
PG7 o5 96 1 PGe PIIE) %95 o6 < (cNDy
4 pG7 PG6 4 *—g71 | —
PGB 98 PCIL PNI13) 97, 98 (PNS)
3one PC10 100 (G peiL N Py | oo | 100 % 13 s s
il 102 (GND) GND) ot 102 12 PB12 2
o Dt e e < o o el
4 PB1 K& —oa 4 PD12 PI12 5
PKZ; 108 PF12 111 107 108 7
(6ND) 10 Gy » Pz 4 R D1 100 15 Per 2
S, PF13 112 (GND) PD10 CNDY o Pi1s
4 PR (PRay 114 (GNDY MLB”CN
(PKE) (116 | (PK3) MLB_DAT MLE_CP MLB_CN
(PKB) s % (PK5) 7 MLBSIG (ED) MLB_CP
(PN12) 120 PF11 . 4 7 MBCK (@ND)
(GND) HT (G] PFiL (6ND)
(GND) SH9 (GND) SH9 (GND)
PF9 122 (PKT) S 122 MLB_DN
4 PR PAL 124 PCS 7 MBSN L6 SP 124 WLE_DP MLE_DN
4 PA14 (GUO) 156 Frs PC6 4 7 MLB_SP Dy 261 MLB_DP
(gzﬂ 128 (] PF8 4 GND) 127 | 128 (GND)
130 PCT7 PD7. Pl14
ﬁpm; T ey > PC7 4 4 o7 (GD] (GD) PiL4
(PJ10) (130 | (Pa12) p0 * 33| 13 (P011)
(PKO) 36 < (GND). 5 P L@y 15 (P36)
(PI9) 138 (PJ15) 4 PD: 137 PD6 4
(PNOY 140 % (GND) PDS B! 139 PD2 PDs
(GND) 142 (PNB) PN BIT D3 e 4
g 1o PFL0 ‘ 4 FoL 5 @
4 paa [1a6° 5 Pl
(GNDY 148 (PJ14) Gf 147 | PB6 PB6 4
(PN10) 150 (GND) 4 PD8 PDO 4
4 pais & PA15 152 (PN4) PD8 19) 151 (PTI0y Do
ooy Mot L ems s o e 5 12 vy ) .
(GNDY 158 (PNs) pes P32 157 PF6 b4
P10y To0 % | pa12 5> pat2 . o 533 159 (D) PFo 4
4 PBIO K——FRie 1~ 161 ] [162 [ W) : GNDY 161 (GND)
@0 oe = s ‘ e 57 PR 4
(GND) To8 GOy PFo 4 a4 PR (PIIT5y To7 PF3 PE7 4
o He o s @ o0 "
MCU_SV0_S 7 U 33 S 7
2 MCU_5V0_S — SALS MCU_3V3S 2 L 171 |
S t :/, by TPVL DC_5V0_S DC _3v3 S TPV4
MCU_1V25 L 7 MCU 3v3 L DC_P12V. DC_3V3 L
MCU_1v25 L, 180 MCUSV0 L35 Meu et s DC V25 T T80 DC 5V0_ L xyg
(GND) SH11 GND) S SH11
PLUG 180 TUG 180
Plug A Plug
GND
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Revisipn Information

Rev| Date Designer Comments
Table Of Contents: X1 | 05Jan 2014 AlasdgairRobertson Initial release
Power - MPC5746C power pins footprint Sheet 2 X2 | 07Jan 2014 | Alasdair Robertson | Post review c
Power - MPC5746C Decoupling Capacitors Sheet 3 A | 30Jan2014 | Alasdair Robertson | Prototype bui
GPIO - MPC5746C GPIO pins 1 of 2 Sheet 4 Al | 18 Aug 2015 | Alasdair Robertson | Tidy up Sche
GPIO - MPC5746C GPIO pins 2 of 2 Sheet 5
Clocks Sheet 6
Bus Termination Sheet 7
Daughtercard Connectors Sheet 8

Caution:

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 MPC5746C 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.

Notes:

All components and board processes are to be ROHS compliant

All small capacitors are 0402 unless otherwise stated

All resistors are 0603 5% O0.1w unless otherwise stated. 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 schematics. For 3 way jumpers, default is always posn 1-2. ""fff
2 Pin jumpers generally have the '"source'" on pin 1. -
All switches are denoted SWx

All test points are denoted TPx

- Test point Vias are denoted TPVx

This document ¢
procurement or

Designer:
A. Robertson

User notes are given throughtout the schematics. Drawn by:

A. Robertson
Specific PCB LAYOUT notes are detailed in ITALICS

Approved:
A. Robertson
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> MCU Power Connections

-3

©

3

©

MCU_1vV25_L
MCU_5V0_S
MCU_3V3_S )
MCU_5VO_L

MCU_3V3_L

From MCU
supply
Jumpers on
main board

Caution:

- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin
must not be supplied from 3.3V (remove the HVA_FLA
Jumper)

- Don"t attempt to over drive an analogue pad to 5V
when the digital VDD_HV_x supply is set to 3.3V. This
will trigger the ESD protectrion on that pad. For
example if VDD_HV_A is set to 3.3V and the analogue
supplies are set to 5V, you cannot drive 5V into a
pad in the VDD_HV_A domain

Default Configuraiton:

- ALL MCU supply voltage
VDD_HV_B, VDD_HV_C, VBal
- VDD_HV_FLA = External
- VDD_LV Supplied from |

This is not necessarily
VDD_HV_x domains have a
3.3V. Therefore the def:
can only be driven to tt
situated in (ie max 3.3\
reference to be 3.3V

MCU_1v25 L
MCU_5V0_S
MCU_3V3_S
MCU_5v0_L
MCU_3V3_L
<Bv3
“Bva_ “bv0 ~“Bva “Bvo “Bva__ “pvo “Bva__ “pvo 8 “Bva__ “pvo Individual MCU
[==® O] [=® O] [=® 0] [==O0] O ron ve @® O] | fihber.cm!
Jumpers
73 4 35 36 Q 79
~ 1N 1N 1N 'N )
R7 o MiD3icTs ¥
,_/\. AN o
q <
OI
% o Q0 c
3 [ [ S h
o o | < < |
< < & 3] 3] < b ¢
O ) I | 3 §
| | 4 < @ o e
o - =1 > > > C
o] Q Q T T T :
[a] Q =] i =
i 1 1 - o -
TPH2
E] S > < o o wlolw
< 15) T 28/0|o! I i B|8|ole o
o " w P © ® i oW o© ‘
3 8 & 2999 o 5 = 2999 |
i o |
<\ <(| S‘ :Iil:\:\ >| é U| EIZIZ\Z\ ‘
z i Z a ITTT T I e Jayayayal
| H | < 11 | > S layayaya) ‘
o H o | Jayayayal a T >5555 ‘
Q : [a} > [ayayaya) =) a
> > I‘ >>>> > a
o >
S
Analogue MPC5746C 100 BGA Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
3 5]
o
o o w
< < o K
_.
i‘ il , %‘ 3 S‘EIWIE‘E‘E‘EISIE;‘Q‘
[9) [} [)) ._l NNNVVVNNNNV
[ 1 [ z NNV NNNLNYD
> > > = >>5>3>3>3>3>>>>>
o (=} o o =l oA (el f=] [t <N~
4 Bl a w O L L o | | f
R24 0 ‘
A s
1 1 - ¥
ADCO_GND  ADCI_GND PH1 GND
GND o
R379
HVA_CAP 912 173
Ground Links RO 9 R0 0
(0 Ohm - -
Resistors) = =
ADCO_GND GND ADCI1_GND GND

Vv
GND




5 [ 4
> MCU Decoupling and bulk storage

h

Capacit
ADC Flash 470pF
© as 1000pF
ADCO_CAP ca8 ADC1_CAP ca6 ADCIREF_CAP HVFLA_CAP 4700pF
1000pF 1000pF
0.01uF
0.1uF
0.68uF
C2  eft C59 C3 o+ Cs8 car cs7 C36 C34 1.0uF
10UF A~ 2=10UF 10UF A~ =2=10UF 2= 2—i0uF 2= 2—202UF 2.2uF
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF
10uF
c56 = cs5 —é— J] 4.7uF |
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-1¢
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB
HVA_CAP ca7 c51 c22 C54 HVB_CAP c33
470pF 1000pF 470pF 1000pF 470pF
Lo | L] L] L Lo
T~ 10UF T~ 10UF
T 07T [T
J; c26 cs2 c23 cs3 & c35
GND 0.1UF 0.1UF 0.1UF 0.1UF GND 0.1UF
Place small caps close to each MCU pin
VDD_LV Ballast Transistor LP TInternal Reg
LV_CAP c24 c49
T 0.1UF 0.1UF B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
||
cs  azo0pF
N I ! P
e Place close c9 c10 c29 C60 c31 c20 c43
to transistor 2 —22UF 2—=22UF 2—0.68uF 2—0.68uF =2—0.68uF =—0.68uF 1uF
DNP DNP (low (low (low DNP LMK107B71
(low (low ESR) ESR) ESR) (low (low ESR)
ESR) ESR) ESR)
c32 c39
GND 0.1UF 0.1UF (Murata GCM219R71C684KA37)
GND GND GND
VDD_LV (1.25V) Decoupling. Place -.1uF -
caps as close as possible to respective 2.2uF caps are Place one 0.68uF cap footprint
VDD_LV pins DNP. Place close each side of package
to emitter One of these is DNP to keep overall capacitance less
than max spec of 3uF. If necessary, these can be
replaced with 0.47uF caps as long as combined ESR of
caps is less than 0.03 Ohms




5 | 4 | 3 | 2
b
> GPIO 1 of 2
U1A
(SD_CD - WKPU19) PAO H4
8  PAO — PAO
(WKPU2 / NM10) (SWL & GPI0™)__PA G3
=+ pAL is also NMI. Routed to 1/0 Matrix  (WKPU3) & m T (S & GPI0y___PA F3 | PAL MPC5746C 100 BGA peo |C3_PE2 (FR_A TX_EN) \
MIT_RXCLK) PA. C10 D3 PE3 (FR_A_RX) <
5 At CIPLI3 710y PAZ 33 | PA3 Package 10f3 GPIO Pinsl PES ”
Key to text colours: 8 PAS AT_GPT0) PA5 A5 | PA4
Purple - Comms Physical Interfaces H PAe WLB_GP10) PAG B4 | PAS
orange - Other Peripherals and 170 0 pa WIT_RXD2) PA7 __A10 | PAG
Blue - Debug (JTAG & Nexus) 5 pas > (RWIT_RXDL) PAS _ B10 | DAY C2 PES (SAI_12C2_SDA) N
Black - Clock, Reset and Control s pao RWTT_RXD0) PA B9 | PA8 PE8 |"C1PES (SAT_T2C2_SCh) <
RED - 1/0 Matrix and other functions (eg LED) 8 PAL0 WTT_COL) PA10 B8 PA9 PE9 ’
Green - 1/0 Matrix (dedicated) 8 PAL1L RMIT_RXER) PA Cc8 PA10
PO TVP1 15 7 10y _PA J7_| PALL
5 pals CWP1_14 7 10) _PA 36 | PAL2 A9 PEI3 (MI1_RXD3) \
8 PAL4 TWPL_12 7 10) _PAl4 __ J5 gﬁﬁ PE13 >
s pals CWPLI0 710) pAls 34 | i pE1s | A6 PEIS (USB1_D3) 5
(CANO_TX) PBO H2 38 PFO (SAI0_NCLK) A
8  PBO PBO PFO >
PEL 22 (CANO_RX) PBL HL | ey 7
SA10_DO
prg | -G8 PF5 (SA10_D0) >
J2__PF8 GP10 .
EES J1__PF9 SW3_& GPIO WKPU22§<
SA10_SYNC CWPL 8 7 10
8 PB10 & (SAI0_SYNC) PBIO K8 | 0.0 pr10 |-KE_PF10 (CMPT_ ) <
pE1s | D9 PF14 (RMII_MDIO) N
RWTT_RXOV
Pris |[A8_PFIS (RWTT_RXDV) 5
[Qil)) PCO c5 F PGO RMI1_MDC) “
g EgclJ §§ (7009 o Ge | PCOTDI PGO [F10 PG1 RMIT_TXCLK) &
PC1/TDO Eg% B PG2 LEDL & GPI0) <
B2 PG3 TED2 & GPI0) X
PG3 2
(FRA_TX) PC5 E3
8  PC5 K PC5 H6 _PG6 (CLKOUTL GP10) \
ggg H5  PG7 (CLKOUTO GP10) X
'/
CANL_TX) PC10 G2
8 PC10 §§ ¢ — PC10
(CANL_RX) PCIl _ GL B6 PG (USBL_D5) .
8 PC11 PC11 Egﬁ D10 PG (MTT_TXD2) &
D8 PG (VTT_TXD3) <
Egﬁ A7T__PG (USBL_D0) X
PG15 USBI DI
pG1s [FEL—EC (LD f
pHo |-EL0_PHO (RMII_TXD1) N
(HEX2 & GPI0)  PD1 _ J10 E9  PHL (RWNTT_TXD0) X
8 PD1 K PD1 PHL -69—FR2 (RWTT_TXENY &
PH2 2
C4 _ PH9 (TCK) N
TCKIPHO "C7PHIo  (TWS) <
TMS/PH10 2
P |-BS_PHI2 (USBL_D7) N
8 PDL3 &« (GPI10 & MLB_ST) PD13  G9 PD13 7
s mouRsTe (¢ uouns &1 | necer
8 PORSTX ), PORST
MCU-XTAL K5
6 MCU-XTAL (- XTAL
6  MCU-EXTAL ) MCU-EXTAL K6 5 ExTaL
SKT BGA 100 TH + MPC574XG-100




ney w
Purple
Orange
Blue
Black
RED
Green

:C GPIO 2 of 2

Lext curours !
- Comms Physical Interfaces

- Other Peripherals and 1/0

- Debug (JTAG & Nexus)

- Clock, Reset and Control

- 1/0 Matrix and other functions (eg LED)
- 1/0 Matrix (dedicated)

© @ ® o

© o o

8

PIO
PI1
P12
PI3

PI14

PJO
PJ1
PJ2

PJ13
PJ14

uic
(SD_D3 P10 A PIO
SD_D2 P A
gnm P B3 | PIL MPC5746C 100 BGA
(SD_bo P A E:g
Package 30f3 GPIO Pins2
« (SA12_DO) Pl14 J9 P14
(SAI2_SYNC) PJO F8
% (SAT2_BCLK) PJL HS Sj‘l)
(SATT_DO) PJ2 HT | 03
(GP10) PJ13 K3
PJ13
éé (GPI0) PJla K2 | oid

SKT BGA 100 TH + MPC574XG-100
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Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
O 3
(Note the 32KHz osc 2
pins are not bonded
out on the 100 pin 1 ExTA C7 | 2R
package) y 49
L -
J2
R8 Y1
1.0M 40.0MHZ
DNP
MCU-EXTA i c6 P
X - L — 12PF
4 MCU-EXTAL (- 1 XTAL ° ||
X 41
4 . MCU-XTAL 2 i
MCU-XTAL ) GND
3 R34 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
- DNP (Optimised for Automotive, 8pF Load capacitance)
GND,
5 | 4 | 3 | 2




PR 4

4 I

sed Signal

|
Termination

Ethernet Termination

PG13 R4 50 PG13-R
PR PGL2 R6 S50 __PGL2R
4 PHO PHO RS~ 50 PHO-R
4 PH1 PHL R3 50 PHL-R
4 PH2 PH2 RL_2 50 PH2-R
4 PGO > PGO R2 o 50 PGO-R

Place resistors as close as possible to MCU




5 I
rd Connectors (Plugs
" (Plugs)

‘ k Connectors on Main board (Shown for reference)

t way to fit these connectors onto a B sized sheet so unfortunately the sheet

sw1ze nas veen ancreased to C so will need to be printed on larger paper.
- The Crystal Signals are NOT routed via the daughtercard connectors
- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU ~
supply lines are brought up from the main board (see the top pins of the connector on the left) H
- The connector schematic symbols have been horizontally mirrored so they match the main EVB 4
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates E
with pin 1 on the plug. -
b
21 20
(GND) SH: HL gsmng EGND)) SH: HL (@ND)
6 exrax Sl o Ot vex e
EPBZg 5] [6 EPHS; 4 PHI0 (G [ (G2 ; PES 4
(GND) > Y (PB3) (PES) e PCO oCo 4
Gt N aw Y (PHB) (PN12) (GO >
[GON o (2 % (P8 ®15) 2| ooy
PI3 PI3 (GND) (PQO) 14 < (PE4)
5 (PPIOY 15 | 1 (PP3) PHY 4
(PPS5) o 3 (PET) 4 PCS G0y (PLIOY > PHO
o PiL X197 20 % (PKS) o1 PG14 20 % PE15 Els 4
H PI2 (GND) PR PHI2 PORSTX y 4
5 P12 G} (*c12) 4 PHI2 1G] ) PORSTX 4
(Pc13) fonra| 26 (PK11) (GND) I PLay PE2
o pio o s < (GND) (PLO) . PG11 - 4
5 P (PKI0y (PPa) (Pc2) (POTy > PoLL
(PCB) oy 32 % (PKL4) PAG 2 %] @)
(PK13) fomccn| ] (PK12) 4 PAS & L3y I 1 (po10)
(GND) 35 36 (PCa) (PH11) 36 (Po2)
*P2) 7] 38 (PLO) . PAS 38 2 (PL8)
(PK15) %39 a0 % (GND) 4 PAS (PETA) a0 2| P08
(PC15) Xt | (PP1) (o) 22 <] ()
(PP7) o ca| . (GND) PG15 [ (PP13)
(GND) a5 (PC12) 4 PGIS (D) a6 (PP12)
(PP6) 7] a8 = (PI4) (PQ7) EE (P14)
(GND) X9 | 50 < (GND) (PP15) e R G D)
(P012) 1| (P011) (GND) . (GND)
(PO7) fom=a| ) (P0B) (PL12) I 1
(P010) fom=u| 6 (GND) (PL11)
(P04) X577 (PH14) (PLB)
P09y %59 60 (P013) (PLT)
(GNDY Xsha| sHs< (GND) 6Ny
(GND) SHe sHs (GND) (eND)
(PG5) 1 62 (Po1) (PL15)
(PO14) %63 61 (PH13) (PI1)
(PDO)Y %65 66 (PG4 (PH2)
P17 x;t 58 (PH15) (PE12) bAL0 4
@0 x84 L0 5 (o15) PALL ks PA 4
(GNDY | 7] I (PE10) 4 (GNDY v 4
(D) T8 22 = PA7 ar PF14 4
e | s (76 % | o o peis e PeOR 7
(POS) 77 | 7i (GND) 4 SE15 - 4
CeLl) | 79 ] 8 G2 a2 4 P PHzR
s pos = & 2 PR2 4 ? bre 2 poizR 7
g 331 s PE9 4 7 PHOR e PGI13R 7
4 PE8 PAL 4 4 PA3
R — 3 8 el MCURSTx 4 o
o PAQ o 92 (P03) (PH3)
4 PA (GNDY | . (GND) (PM3)
PG7 96 PG6 a (PB)
4 PG7 [GED) PCIL = N (PH13)
PC10 %59 100 (D) PC11 (PH14)
4 peio & GD) 01 102 ¢ (6ND) (GND)
(GND) 103 104 PBO 250 N 4 P13 PD13
pB1 105 106 PRy > P8 PDIs Loy
4 P8l & K2y 107 108 (PF12) ¢
(GND) *og (GND) (PD10)
(PF13) 1 (GND) (GND;
(PKaY X113 (GNDY (MLB_DAT)
(PK6) %115 | (PK3) (MLB_SIG)
(PK8) X7 (PK5) (MLB_CLK)
(PN12) X9 (PF11) (GNDY
(GND) *Shis (GND) (GND)
(MLB_SP_
(GND) SH10 SHY (GND) (GND; SHY (GND;
PF9 1 122 (PKT7) (MLB_SN) 122 (MLB_DN)
4 PR PALA 3 154 % (PC6) (MLB_SP) 128 % (MLB_DP)
4 paid (PNI3) 5 126 % pFg N . (GND) 126 ) (D)
(GND) X7 128 GRDY PF8 (GND) 128 1 (GND)
[GUE I somvN| 130 | (°cn) (PO7) 130 1 pua 5
(PI11) oy 132 % (PN12) (P35) 132 [QL) > P4
(PI10) X133 133 % (PI12) 133 % (PD11)
(PKO) e 136 (GND) 5 PO (GNDY 36 % (PJ6)
(PI9) 137 138 (PJ15) (PDS) 138 (PDB)
(PN9) %139 X (GND) (PB5) 140 % (PD2)
(GND) ;é 141 | 122 (PNB) (PB11) 122 % (PD3)
PJ13 3 PF10 4 4 PD1 144 (PJ8)
5 PI3 PAL 5 Q) PF10 PDL PIL 146 (GND)
4 PAM (D) 7 ag * PJ14 N S 5 P [G] a8 ]  (PB6)
(PN10) T 149 | 5o 1 @oy > P (PDB) T 129 | 150 (PDO)
<< PA15 151 152 (PN4) (P19) 151 152 (P110)
4 PAIS S (L) B RO 3 158 % pAI3 4 PES X153 1587 ] (o)
(PNE) Ziss | 156 @Dy > PAL3 4 PFS & (D) 155 156 ] (P04)
(GND) X157 (158, | () o « P12 X157 (58| (°F6)
enoy [T a50 ] 160 PAL1D 5 4 5 T PBy [ 159 (1607 | (D)
PB10 61 162 (PN2y AL2 (GND) X161 | 162°] ()
4 PBIO oy 163 e (PF1) (GND) [ 163 | 64 | (PFa)
(oN) 165 [166 PFO o 4 (PF2) 165 1665 | (PED)
(GND) 167 168 oy > PF (P15) 167 168 (PF3)
(GND) 169 7 (GND) (GND) %69 70 * (GND)
MCU 5v0 S 71 7 MCU 3v3 s (GND) 7 7 (GND)
2 MCU_5V0_S 1 75 7 T MCU_3V3S 2 vt DC_5v0 8 L3 it bcavas v
T 75 7 T 7
MCU_1V25_L 77 7 MCU_3V3 L DC_P12V 74 DC_3V3 L
2 MCU_1vas L 79 180 MCU SO L QR MCU VL 2 T DC V25 T 180 DC 5V0 L Tve
(GND) SH12 SHIT GNDy MCu_svo L SH SHIT
LUG 18( LUG 18
Plug Plug
GND GND
GND GND
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