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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 &
—5_.= Nexus
EXT_CLK ez debug
7 connectors
‘_
LIND -
_’ [ i ¥ aue
B wasTER_EN
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L%} LINL
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S| mems i :
: 5 = ° MCU »
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WaSTER EN aughtercar B
L s P --4 Ll connectors
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F8232
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: User
L
\-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
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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
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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:

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

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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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
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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
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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.
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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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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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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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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 MPC574xG 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% 0.1w 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 (SMT wire loop style) are denoted TPx
- Test point Vias (Just through hole pads) are denoted TPVx

Revision Information

MPC574xx Customer Evaluation Board (X-MPC574XG-MB)
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B 12 July 2013 | Alasdair Robertson | Production Release
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\ ¥ 4 1p5ut and Linear Voltaged Regulators
4\

, '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 Test and reference points
SW5 _(Power Switch)
3 GND1 GND2 GND3 GND4 GND5 GND6 GND7 GND8 GND9 GNDlO
2.1mm Barrel L5 P12v
p21 Connector F1 27uH  (3A) Main EVB
1 12V-IN 1 2  VFused 1 Power In
x _% 10v-14v) o
T Fuse Holder GND Test Points, Top Slde
o+ |+ Cc32 GND
C2682 = =2—=C269 D202 c33 7~ 1000UF
p23 0.1UF 1000pF B340A 68UF (c200 rad
° 1 (0603 (0402 50V) 4 @ (CC7343-43 pol 50V)
A 50v) 25V) GND15 GND16 GND17 GND18
o2
(2 Screw ¢ ¢ - — - - GND
Connector) \ $
GND GND GND Test Points for underside of board
5.0V Linear Regulator (800mA Max **) 3.3V Linear Regulator (800mA Max **)
P12V u15 5V0_LR P12V u16 3V3_ LR
SN TAB_VOUT ; g *—9 3N TAB_VOUT ‘2' 1 *—9
vout 1% resitors vout 1% resitors
- “
I e I E P16 S Ey s 100 R77 0 IR P17
A~ 10UF 1 i R73 1~ 10UF A~10UF 1 R74 1 A~10UF
(35v ADJ AN (35V TANT) (35V ADJ VNN (35V TANT)
TANT)  [M1117MPX-ADJ ¥ R274 TANT)  [M1117MPX-ADJ ¥ R273
i i 560 b2 270
H 300 R2r2, 0 R71 158 R271 5.6
Vout = 1.25(1 + (R2/R1)) I Vout = 1.25(1 + (R2/R1)) M M ]
= 5.0V DS = 3.295V DS
c A c A
"4 '
LED GREEN LED GREEN
GND GND Could also use 2x82 Ohm resistors for RFB2 but not in agile...
1.25V Linear Regulator (800mA Max ** -
9 ( ) Q1 ** Notes on Linear Regulator LM1117
P12V BSH103
DS4 The LM1117 linear regulators provide a maximum output
R283 1.8K _reg rov
2\ A PaZalie 3 2 current of 800mA in i1deal conditions. The current
323 LED GREEN 1 requirement for each regulator is in the region of 10"s
1V25 LR of mA (significantly under the maximum rating) so
P12V 1 u14 i GND _| 1
© these regulators will run cool on the EVB.
2 3N TAB_VOUT ‘2' T e 7
5v0_srRo—=21 QO vout 1% resitors B
o|+ C26 b1 TP15
T~ 10UF 1 R72 100 R75 0 ol, c20
35V ADJ “DKP NPT S<I10UF 9 R30s
TANT)  [M1117MPX-ADJ 35V TANT) 1K
f%2284 Ro85 1K Load - Automotive Micracontroller
2N AN R Loa - Applications
Vout = 1.25(1 + (R2/R1)) A resistor to - -~ | East Kilbride, Scotland
15 ensire prover freescale Goneri
;egg\l]aﬁégn if - Freescale General Business Use
jﬁmper removed Drawing Title: ]
GND MPC574xx Customer EVB Main Board
Page Title:
1.25V for External core supply. Simpler to use linear rather than switcher so can safely i
power from 5V switcher (slight ripple not an issue) for reduced heat dissipation Power Input and Linear VOItage Regulators
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\ ¥ 4 195 Voltage Regulators and Supply Jumpers
4\

5_.0v Switching Regu|ator Global MCU Daughtercard To Daughtercard
Supply Jumpers and DC power Connectors
Vout = 1.21(1 + Rfb2/Rfbl) = 4.98V
(Al Resistors 1% 0603_CC) P12V
iRTb1 R295 10K R294 0 AAND__ DO PRIV
l - % % - RZBA s —>>DC_P12v 4
; ; 5V0_SR
R296 1.47K R298 165k { | GND Qa9
Rfb2 i 1 w_l 2 MCU_5v0_S SSMCU_sv0_S 4
P12V _SVO_
U17  LM2676S-ADJ DC_5V0_S n
) 5 265 10nF L_R2664 /\/\D—DNP >>DC_5V0_S 4
INPUT C_BOOST
5V0_SR 3v3_SR
6 FEEDBACK (0603 50V) 6 ) 3 .
c34 ON/OFF SW_OUT 1 o1 1| ome |2 MCU SVS S >>MCU_3V3_S 4
2= a ©| Design requires - R26 DC 3V3 S 4
10uF NG Sa B220A-13-F o|+ C36 P19 NNBRE —>>DC_3V3_S
(1210 O D5 diode. Use3A =~ 150uF
55 + L O
«| components APXE100ARA151MF80G R300 (o] J21
560 1 w 2 MCU_5V0 L >>MCU 5v0 L 4
>t — DC_5v0_L o
A R264, 0
S e L ReBASAAN 0V =
J] o7 % NP >>DC_5V0_L 4
) 0 -
oo (12v input, 2.0A Output, 89% Efficient, 11.24w) LED GREEN V3_LR
Q 320
1 w_l 2 MCU 3V3 L SSMCU_ava L 4
DC 3Vv3 L L\
L_R265, A0 DTSV L ONP >>DC_3V3_L 4
H H 1v25_LR
3.3v Switching Regulator Vout = 1.21(1 + Rfb2/Rfbl) = 3.3V S s
(Al Resistors 1% 0603_CC) ||
. . 1 w 2 MCU_1V25 L >>MCU_1\/25_L 4
iRfbl R292 10K R291 0 Rzl—,67 0 DC_1V25 L 4
T G G + L RBIAAANL__ Voo = P
l > ONP >>DC_1v25_ L
iRfb2  R293 147K R207 2610 | | GND
P12V
Y18 LM26765-ADJ 5 C204 100F Peripheral Power Control
INPUT C_BOOST
3v3_SR 3v3_SR
6 FEEDBACK (0603 50v) 7 Yy
o 1 i h ) 325
C35 €266 ON/OFF SW_ouT PER_HVB
i © - R!
100F 0.1UF NG 2o o+ C37 P20
(1210 (0603 o D6 1~ 150uF
25V) 50%) <o B340A ? R299 V0 SR
< APXE100ARA151MF80G 270
DS10 -
: : These jumpers control the voltage of the
J] ) . (4 peripherals connected to MCU pads in_the
GND (12v input, 2A Output, 83% Efficient) LED GREEN VDD_HV_A / HV_B domains and are required
so the respective jumpers at the MCU can
be used for MCU current measurement.
Caution The 3.3v regulator design is optimised for an input voltage of 12V. IFf ~ ~
the input voltage drops below approx 11V, the 3.3v output voltage The sett;]ngs on_thes]% Jumpers must
ripple may increase. This can be reduced by increasing the bulk storage gé{)‘r\OIEDtHS ie;t:lggvo'u:w: grgeSpeCt'Ve
capacitor if required. v V. Jump

- - - _ - Automotive Microcontroller
Using Adjustable version of LM2676 rather than fixed 3.3V / g QPP"ICSEQ';S Sootand
H - ™ ast Kilbride, Scotlan
5V regulators to reduce number of components in BOM. Z “freescale o —T
- Drawing Title:
Where possible, components have been shared accross the MPC574xx Customer EVB Main Board
regulator designs to further reduce component count. Fage THe:
Switching Voltage Regulators
Size Document Number Rev
B SCH-27897 PDF: SPF-27897 D1
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T EEE——

way to fit these connectors onto a B sized sheet so unfortunately the sheet size has been
1 need to be printed on larger paper.
- The MCU Clock circuitry (apart from external clock) is local to the daughtercard so not pinned out on the
connectors - - R B - B
- Power is supplied to_the daughtercard via MCU specific jumpered supplies (left connector) or direct supplies
from the regulators (right connector)
o
12 13
(D) SH1 [T sH2 ggxgg (6ND) S [ sH2 (@nD)
EXT-CLK M11
5 EXT-CLK >>—(GN —=—— 16 PM11 PC1 6
SRy — L PH7 13 6 PH10 — - PE3 1
7 PB2 oy T PHG 13 16 PH4 e PH5 16
P11 51 PHE PB3 7 11 PES M2 PCO 6
6 P11l - PHB 14 16 PMi2 M PQ3 9
14 PE6 5 Dy PP8 16 9 PIS 5 = PC3 9
14 P o Fe - &0 9 QO = = PE4 1
16 PP10 S BE PP3 16 11 PC5 0y o PHO 6 L
16 PP5. T B PE7 14 o1 17 1 PL10 6
4 P a &) PKO 16 9 PG14 o e PELS 9
14 PI2 5 H1—1% PC12 9 PH12 Ca E2 PORSTX 5
16 PP9 3 BRIL ; PC12 11 1 PC4 (C) T4 2 11
11 PC13 PK11 16 —1 PL4 6
4 PO - 28 ¢ (f”f5 6 PLO = AL PG11 9
16 PKI0 - 2 - PP4 16 9 pc2 - PQL 9
8 PC8 13 33 PRIz PK14 16 13 PA6 o c10
16 PK13 GNDY 3 B PK12 16 6 PL3 AT 02 PG10 9
P2 37| P PC9 8 9 PH11 A s PQ2 9
16 PPz e A0y PLO 16 12 pAs £ 3 pLs 6
16 pKis K Lo - O 9 PE14 EL G%D) PQ6 9
1 pcis &= Gy > PP1 16 9 PQ4 — Er. o
16 pp7 a Fe — OO 9 PG15 o = PP13 9
ot a5 £ PC14 1 9 PQS5 o = PP12 9
16 PP Gy Dy [ 16 9 PQ7 o T Pl4 9
012 1 521 poul o PPIS GND) G0y PP14 9
16 PO12 07 53 OB PO11 16 PL12 =1 =51 2
16 po7 o 22 e PO8 16 6 pL12 — = = PL2 6
16 Powo 04 57 58 1  PH14 s L PL6 58 [NE) LS o ©
16 PO4 ) 25 5013 ; PH14 16 6 PL6 ] 30 NG PL13 6
& Po9 G0y SH3 Ha @) PO13 16 6 L7 SHa SHA GNDY PMO 6
(enD) sH Ho (6\D) sH sHe (6ND)
S5 PO1 62 14
121516 PG5 = Po1 1216 6 PL15 PL14 6
16 014 ol s PHL3 16 6 PML & 2 MY 6
12,16 POO 7 3j15 PG4 12,15,16 6 PM2 68 ALD PM7 6
9 PI7 =0 oL PH15 16 10 PE12 7 25 PAL0 10
16 PPO Dy FELD PO1S 16 0 pall 7 A5 PAg 10
o o 71 f TEs PE10 12 — =T PA8 10
13 pEL £l o PEO 13 10 pAT e PF14 10
9 PI6 PO6 16 10 PE13 x PGO-R 10
16 pos — B4 ¢ 10 pFis Zse PH2R 10
12 ELl G3 1 82 PA; PG2 121516 0 pel HLR 82 PG12R
121516 PG3 GNDY 83 84 BE PAZ 15,16 10 PH1-R HOR B84 BGISR PG12-R 10
5 W 3 A PE9 1 10 PHO-R [ED) PG13-R 10
12 PE8 PAL 15,16 10 PA3 a9 aal
13 peo e 5 > o PN15 16 6 PM8 e o s PM10 6
14 PAO PO3 16 16 PH3 PM4 12,16
)l S 2l P s oy P B
o per G o7 9% PCIT oo 1 1 Pme Mi3 9 M5
16 PG8 C10 99 100 02 PC11 7 16 PM13 14 100 3 PM5 16
v PC10 D) Tor 102 (G POz 1 1 Paa TD) To1 102 17 P13 1316
p— 0L ] < — PB12 16
SR 104 =0 PBO 7 121316 PD13 T 20 > PDY 16
7 PBL — 15 — PKL 1216 16 PDI2 — e 1o - PIL2 1316
1216 PK2 PF12 16 10 Pt PB7 16
(GNDY 109 GND) 16 PD10 PD10 109 5 PIl5 12
16 PFI3 L3 OND) D) 111 | 12| (D)
1216 PK4 — fg) 13 MLB_DAT M- 2 L MLB_CN 13
16 PK6 K8 PK5. PK3 12,16 13 MLB_SIG MLB CLK 7 5 MLB_CP 13
16 PK8 Nid PFIL PKS 16 13 MLB_CLK ws ) (GND)
16 PN14 G} 5 o (ED) PF11 1516 ks — @y
(6ND) sH H10 (6ND) (6ND) SHY H10 (6ND) 8
1516 pro — o PK7 16 13 MLB.SN NE—r < MLB_DN 13
12,16 PA14 PN13 PF8 PC6 7 13 MLB_SP GND; 5 MLB_DP 13
1% PNI3 PF8 16 ¢ {125 |
(GNDY 128 (CNDy (GND) 7|
6 PNLL — 1o — pC7 7 1216 PD7 — PiL4 12
16 PJ11 310 24 FI12 PN12 16 16 PJS PJO PJ7 16
16 PJ10 PJ12 16 12 PJO PD11 16
1216 PKO B (F,GJN]DS) (GS‘E) {135 ] PI6 16
16 PJ9 g —a (CD) >> P15 16 12,16 PD5 ——e —ae PD6 12,16
16 PN9 oDy P 16 PBS BT PD2 15,16
[ o141 | e PN8 16 PB1L o1 PD3 15,16
6 Pu3 o L PF10 16 1516 PDL P8 16
16 PA4 [ED) P74 PN7 16 PJL EID)
N1O — o GND) PJ14 16 D8 ,7,97 PB6 16
16 PN10 ALS 151 PNA 12,16 PD8 0 151 PDO 15,16
12,16 PA15 N3 153 PAL PN4 16 16 PI9 F5 153 PI10 16
16 PN3 NG o5 (ED) PA13 1216 12 PF5 Be 155 L]
16 PNG I} il NS 15 PB4 % 157 PD4 12,16
NO. %159 ALD PNS 12 PJ2 33 159 PF6 12
16 PNO B10 161 BN2 PA12 12,16 12 PJ3 GNDY 161 PN1 16
12 PBIO ) 163 PEL PN2 (GND) | 163 |
GND) 165 PFO PrL 2 PF2 165 Pra 12
GND) %157 GNDY PFO 12 12 PF2 P15 167 PF7 12
*—eo | 16 PM15 S (e75) W— m—r=o | PF3 12
GND) 169 GND) GDY 169
MCU_5V0_S 7 CU_3v3 S (GND) 71 Gl
3 MCU_5V0_S SEAEH MCU_3V3_S 3 | 1
3 DC_5V0_S DC 5Vo_5 2 ¢ C 3V3 S DC_3v3 S 3
3 MCU_1v2s L py—MCU V25 L Nt MeUav3 L 3 3 DC_P12V P 1z T DC_3V3 L 3
- SVOL MCUSVOL 3 3 DC_1v25 L e 79 V0| DC5VO_L 3
(GND) SH: SH12 (GNDY i SHIT SH12 -
CON SKT 180 ON SKT 180
Socket Socket
GND GND A
GND GND
Not routed (hru?gh ‘the connectors:
- Crys ignals otive Wi
= Specific WCU power pins (Power supplies are however taken to daughtercard) ® e ﬁ:ﬁgﬂmsm"m""""e'
- f ’ - i
- T eesca e Freescale General Business Use
Drawing Tile:
MPC574xx Customer EVB Main Board
Page Title:
Daughter Card Connectors (Sockets)
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A W 4 1d5 External Clock In
4\

e Reset Input / Output
- PER_HVA
VDD_HVA domain. PORST 3
PER_HVA Connect an external LVI to pad
when supplying external 1.25V so
that PORST is asserted until ¢ R31
V3 SR exterbal 1.25V supply is at 10.0k
= threshold and stable
TPH1
R217
C220 (0603 1 PORSTx
c224 (0603 210 0.1UF 50V) E e 5> PORSTX 4
0.1UF 50V) %
) TARGET
PR16 PR24 DS1 RESET GND
10.0K  »10.0K GND  YELLOW LED LED R4
Reset from © N us 4 10.0K Bi Directional reset
Debugger JTAG.RST . CCU§ 19 line to/from MCU
6  JTAG-RSTX e vee
7 SYSTEM-RSTx 3 — ————| 2 RST-INx 1 2 MCU-RSTx
RST-SWITCHx 2 MR RESET |_,©-® >>MCU-RSTx 46
GND GND Tri-State Buffered
Reset Switch «| SN74LVC2G08DCT RESET signal to
(1.65 to 5.5v operation) . reset the MCU
| A, Buffered RESET-out
O O - - -
SW1  B3WN-6002 \Y GND  ADM6315-26D2ARTZR7 Active reset drive (high / low)
GND (2.5 to 5v operation) for any periperhals that need to
I be reset when MCU is in reset
€3 1l os03 ®7Pvs 3v3_SR
0.1UF 50V D1
) Note: T R214 270 A AR
GND 0
The Reset pad on the MPC5748G is in the VDD_HV_A domain which can be run from either LED RED
3.3V or 5V (selected by the VDD_HV_A and PER_HVA jumpers) (MCU RESET)
To maintian brightness on the LED"s irrespective of the voltage setting, the LED"s are u4B
powered from constant 3.3V, grounded via the reset line. 5
\ 3 RST-OUT:
6 - > RST-OUTX 10,12
SN74LVC2G08DCT
External Clock In (SMA)
EXT-CLK > EXT-CLK 4
R216
100
=|p7
5 2
4 3
CON 1 SMA
SMA style
Connector gnp
- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
- fr eesca’ e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
Reset Circuitry & External Clock In
Size Document Number Rev
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h -

y
A

>nnectors (JTAG and NEXUS)

JTAG Standard 14-pin Connector R
P (ALl JTAG reset pullups are on Reset Page) Voltage Domains:
PER_HVA R R
5 All of the signals used for JTAG (with the
exception of EVTI, see note) are powered from
Note on EVTI: the VDD_HV_A domain. All of the additional
S R44 R4L R15 EVTI is an optional signals used for Nexus are powered from
100K »10.0K  »10.0K ONCE Connector signal. Although it is VDD_HV_B.
P supported on trI\e JTAg
connector, tools vendors =
B bco (—BCO_TOI T01) ool2 (©ND) do not normally use EVTI IT you are using Nexus, you need to ensure that
PC1 TDO TDO) 4 (GND) on non trace hardware. the VDD_HV_A and VDD_HV_B domains are at the
4 PC1 > 0 O - = — e 2
4 PHY é 3[189 g% T ES#T; 50 Eﬁﬁg; I 0 same voltage as well as ensuring that the
1S powere rom M M
4 pLS A DEUG RS RESET) 10035 sy pro VDD_HV B whereas the peripheral supplies PER_HVA and PER_HVB match
REF) 109 (GNDY rest of the JTAG signals VDD_HV_A / B. See the MCU power page for
5 (—TACRSTx (RDY) Bl5olH (ICoMP) JcoMP are from VDD_HV_A. In configuration jumpers.
JTAG-RSTX (buffered Ry o order to use EVTI on the
reset 10 ety o 5 | S | G coven S| TSRS houta
45 K MCURSTx Rz 9 0.0k 10.0K be set to the same
' MCU-RSTX (bidirectional i DNP DNP Place One CAP voltage_hRatrller than
MCU reset next to eacl impose this limitation
) Optional connector 1I‘O|’2 all ctljstor:lell's. all
Config ° ° zero ohm link has been
added to allow EVTI to
GND be enabled on the JTAG
4 PH10 « PH10 _ TMS connector if required.
NEXUS 50-pin Connector
4 PL12 H—PLL2
PER_HVB
P10
/- Ls1 (GND)
4 PLO PL9 (MSEO_0) 2 REF) PL12
4 PL11 g PLIT (MSE0_1) 4 TCK PH9 PL!
(GND) TS, PH10 PL1T
4 L2 PL2 (MDOO) TDT PCO PL:
4 PL3 ; FLS Sy 5 0 oo o
(GNDY 2 JCOMPY  JCOMP PL.
4 pLa PL4 (MD02) 7 ROY) BL
4 PLS g PL5 (MDO3) 6 EVTI) PL8 PL10
(GNDY EVTO) PL12 5L
4 PL10 PL10 (MCKO) 9 d 20 RESET) DBUG-RSTX PL
4 PLG ; PL6 (MDO4) 1 22 RST OUT) MCU-RSTX_ PL13
(GNDY PEN o 24 GNDY PL14
4 PL7 PL7 (MDOS) 25 o2 (CLKOUT) TPVIL PL15
4 PL13 § PL1S (WDOB) 27 28 L_qAN PMO
(GND) 29 30 (GND) A PML
4 PL14 PL14 (MDO7) 3L 22 | (oAl P R242_ oA EVZ
4 PL15 §< PL15 (MDOB) KN SR I (DAI2) R23 PM7
(GND) Bk A6 = | (6ND) R243 N PM10
4 MO ; PMO §MDOQ)) [ a7 e I ] gARBREQ; R247 o PM9
PML MDO10 9 (20 | (ARBGRT R246 O E
4 PM1 (@) 21 02| () o
PM2 (MDO11) 43 44 (MDO13)  PMS8 eus
v g M7 ooty [ a5 7 Hras ] PMO Specitic
§%15> a7 8 gm; 10K 0603
PM10 49 50
4 PM10 > 5| )
C 25
GND Nexus GND
- Automotive Microcontroller
4 PM9 g PM9 - Applications
PM8 o
4 PM8 - ~ | East Kilbride, Scotland
- fre esca’e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
Debug Connectors (JTAG & Nexus)
Size Document Number Rev
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5 4 3 2 1
‘ k CANO Physical Interface 5v0_SR PER_HVA
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V) ?
VI1/0 - determines the signal level on MCU TX and RX pins €255 C254
and can range from 2.8 to 5.5V ?uz;oj_ 01UF .-L‘l:jzl .-|_0v1UF
- 0603 (0603
STB - High for Standby mode, pulled low for normal mode. ( - - -
¢ Y P 500 500 CAN termination resistor
footprint. Place on
GND v @ @ GND underside of PCB
J15 o o
PBO (CANO_TX) 1 2 CANO_TX 1 o = R3Q7 A 120
p neo > peL (CANO RX) 3 ww 2 ™ > R4 b1
| CANO RX 4 7 CANO-CANH
RXD CANH 1 HDR_1X3
R5 4,J0K_CANO-S 8 STB CANL 6 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 5V0 SR PER_HVA
Jumper) ?*
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V) 1 I p— I 256 CAN termination resistor
C273 C272 H
VI/0 - determines the signal level on MCU TX and RX pins 1uF -1UF TuF 9-1UF 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. 5 50)
GND [OER GND
J14 a o
PC10 (CANL_TX) 1 2 CAN1 _TX 1 o = R3Q6 . 120
; pcio D Fcii AR 3 (ﬁ)w 2 ™ > A ors
| CAN1 RX 4 7 _CAN1-CANH
RXD CANH 1 HDR_1X3
RS 4,J0K CAN1-S 8 sTB CANL 6 CANI1-CANL g o
TPV15 (=]
z
[©]
GND o MC33901WEF GND
GND
L I NO Physical I I’lte rface MC33662LEF LIN transceiver is newer version of 33661 offering:
Master Mode Pullup Enable - -
- Full LIN compliance (33661 no longer compliant)
- Improved ESD protection on LIN pin up to 15KV
PER HVA AL D200 GF1A R25 2.0 P9 - Improved ESD on Wake and VSUP Pins
! A C 2
110 us M - Other EMC and performance improvements
PB3 (LINORX) 1 | 2 T LINO-RX ° See freescale.com for more details
4 pes B2 o TX) 3 | =& GEnabley 2| RXD s LINO-VSUP 9 !
4 PB2 D C 9
[ | ake) EN VSUP 7§ LINO-LIN 3
[LiNO-TX WAKE LIN 75 1
TXD GND o231 Total current V CONPLUG 4
MC33662LEF 0 1UF ?ggg . Battery through resistors GND
LEF = 20K Baud Pl Reverse LIN Bus at GND)
GND ( ud) GND (0603 ggcgg polarity & = 12mA (0.144W) IC_IN MO{eX
- . 50V Pulse onnector
5/': : E’EgﬂEVA enables Transceiver ind sets 1/0 for VDD_HV_A ) Protection Each resistor spec
= ensures no spurious wakeups = 0.1W (0.2W total)
GND
LIN1 PhyS|caI Interface Master Mode Pullup Enable
J13 D201 GF1A R248 2.0K
PER_HVA A c M P11
J12 u10 9 Automotive Microcontroller
4 pC7 PC7 (LINLRX) 1 T 2 LIN1-RX RXD INH _g g - Applications
PC6 (CINL_TX) 3 |4 (Enable) LIN1-VSUP - ibri
4 PC6 C AO) EN VSUP [ TN o] - fre es Ca ’e- East Kilbride, Scotland
TR0y | [CLINL-TX WAKE LIN 175 o - Freescale General Business Use
$ TXD GND _‘g W‘I_CZAQ Tgtal ﬁurrerjt V CONPLUG 4 Drawing Title:
MC33662LEF Batter through resistors GND .
v U250k Baudy  onp 01U 10000 Reverse (LIN Bus at GND) MPC574xx Customer EVB Main Board
(0603 < 9 Eo:arlty & = 12mA (0.144W) LIN Molex Page T
EN = PER_HVA enables Transceiver and sets 1/0 for VDD_HV_A 50v) ulse . - Connector
WAKE = GND ensures no spurious wakeups Protection Eicg [@szgtgvrv igigl) CANand LIN
) ) Size Document Number Rev
GND B SCH-27897 PDF: SPF-27897 D1
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A W 4 325(ser|al) Interface
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 )
(PER_HVA jumper) 5V0_SR PER HVA C259 €260
L — . 0.1UF 0.1UF
.
D4 c22 0603 | (0603
| BGX50A c258 (0603 50V) 50V)
0.1UF 50V) R25
2 |7 | 4 | 470
- 2|
o P GND Generic
Ly
| 201 3 232
GND C261 Pin UART
4700HM @ Pin# | name
ONP 0.033UF . . Made
S| e < P18
- GND = 4 BUSO 1 2
8 3 8 & 3 AbBuso BUS 3TOO01% -
GND 6 z 8 § g g AbBust BUS 51997 0 | BoRUSO | RO
avaour < O O ADBUS2 00
P17 > > BUS 19 | BDBUSY | RXD
2 R69 27 ooley [20 BUS HDR 2x3 DNP
USB_N USB_RN 8 ADBUS4 779 BUS5 FTDI Pin 40 (TXD)
8 0 USB_P ° ° USB_RP USBDM ADBUSS 777 is output from
i (9 = ADBUS6 75— | FTDI Device,
N T R68 27 USBDP ADBUS7 [———X connect to NCU RXD
S1 15 Send Immediate / Wakeup -
c23 |c24 ACBUSO [—13— Disabled for CHA I;TD: Pin 39 §$)Sli)
= == ACBUSL 5~ PER HVA is Input to
USB_TYPE_ B 12 = device, connect to
7pF B7PE RSTOUT# ACBUS2 [ device,
NP DNP ACBUS3 [75—X  R254 10.0K
RESET# SI/WUA \ J16
\Y 40 FTDI_TXD 1 2 (MCU_LIN2RX) PCo
GND CLK_XTIN_6M BDBUSO 36 FTDI RXD 3] ) ——Fs—) PCo 4
GND XTIN BDBUSL 35 < pcs 4
F=—x —=1
CLK_XTOUT 6M 44 BDBUS2 |37
XTOUT BDBUS3 [—35—<
BDBUS4 32—
5V0_SR BDBUS5 [—33—x
3 BDBUS6 %x
48 BDBUS7 [~
X—1| EECS Send Immediate / Wak
*—3| EESK BCBUSO [-59— Disabled for CHE o
NN EEDATA BCBUSI 55— PER_HVA 5V0 SR
R252 10.0K BCBUS2 [57—X 5 >
BCBUS3 55—  R25310.0K
47 SI/WUB
TEST 0 dwos 4
g 2222 PWREN# - -
2 6666 R250 10.0k Disable Receiver when
in USB suspend mode
wn o |||t FT 32D DNP
< ||
GND

- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
- fr e esca’ e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
USB RS232 Interface
Size Document Number Rev
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5 4
3v3_SR 5V0_SR _ _
General Layout Note. Recommendation is to keep all
power —1 tracks between MCU and USB PHI less than 3" See Adobe Acrobat
domain c239 c243 236 C230 additional SMSC Layout guidelines PDF to the right | Pocumen
VDD HV A 10UFe |+ 0.1UF 0.1UF e | +10UF
-7 @ (0603
(Layout Note: Place Series TANT) (0603 (3sv USB Host, Type A
The USB Termination resistor close 50V) o N 50V) TANT) B - yp D
interface to USB IC) U7 3 SR (Available on all packages)
only supports GND 2 3 O &N
- USB1_DO; Q ] 8 (Layout Note: Route DP and DM with USB_TYPE_A_FEMALE
operation PR USE1 DT 4] DATAO > § REFSELO iy select couiz clkouT 90 Ohm Differential Pair. Keep
- T D2 E witl z i
Al 1/0 j PE14 g DATAZ REFSEL? 14 tracks as short as possi
signals must PR USB1 D2 7| DATAS
be 3.3V. If D5 9 17 USB_A EN
VDD VA s 3 Eﬁﬂ USBLD6 10| DATAS CPEN -
_| 4 USBL_D7 13 | DATAG 22 USB_A_VBUS R36 20K (20K for HOST) L4 260HM C ||
set to 5V, PH12 DATA7 VBUS AR 1oour= 10UF 1 o2 10000F  ysp A sy A
USB MCU pads 4 Pca (USBL_DIR) 31 19 USB_A DM (16V_ 16V (0402 USB_A DM __A
be lef (USBL_STPY 29 | DIR DM 77g USB_A_DP TANT) TANT) 50 USB_ADP__A
must be left 3 S:g u 59 STP DP 53 = or mode) o|l+ o+ C216 o |+ A
as tri-state PR é PCZ__Ra9 . ~30 _ USBL CLK 1| NXT D €10 10UF
with no CLkout VoD3VS 20 |22 USB_A_VDD3.3 1000pF @sv
USB1_RST Active L _ .
pullups. 4 Pz HeP0 (USB1. | ctive Low) 27y RESET 28 GND WD (50V enp
33PF Y3 R33 VDD1V8_28 "3 Jysp_A VDD1.8 0402)
24MH 10, AXO 25 VDD1V8_30 GND GND
R46 AX_26 | X0 24
T0.0K cla = REFCLKIXI RBIAS [F=—— .
16 3
»—7e{ SPK_R © -
15 - I 12 2 R38 c238 c19 Layout Note:
3V3_SR X SPKLL g NC [ 806K =—1F =—1uF Place caps &
Crystals are 1% (aov (aov i
33PF FOXSDLF/240F-20 USEE33a 0603 0603 r(lesmtor as
(20pF Load 2 Tow 1ow Cclose to
Capacitance) v ESR) v ESR) device as
c13 1.0M GND GND GND GND possible
GND
e
USB OTG Micro AB
3V3_SR 5VO_SR .5 : (Only available on BGA packages)
. .
:
. . . U9 :
H USB A EN 1 — Fle A Th2)s
ca45 c242 c235 27 ENA FLGA ool
: USB B EN — FLG B .
%2;’5' + 01UF 0.1UF o] +10UF : 4y cns oE L3 ® |
(Layout Note: Place Series TANT) (0603 (0603 (35v . 7 8 USB APWR |o P1
Termination resistor close 50V o 50) TANTY L N OuTA : 7 SHELL2 HELLS |2
to USB IC) us . 6 5 USB B PWR S s
S 3v3_SR . GND ouTs : o 0
GND 5 5 GND ¢ GND MIC2026-1TYM H SHELLL  SHELL4
4 pp1s PP15 peB0 D 3 oata0 S 5 Rrerselo k8 . USB Power Switch GND :
4 PP14 55 USB0 D2 ﬂ DATAL E REFSEL1 ﬁ S ececcccccccccccccccccccshoscccsscssscssssssssssssssssssssssssssssds "
4 _ o
4 ;Sg PP12 USBO_D3 gﬁ$ﬁ§ REFSEL2 (Layout Note: Route DP and DM with ZAt 3
4 por S PQ7 USBO_DA, 7| oaTAx 90 Ohm Differential Pair. Keep 0=00>
4 PQ6 USBO_D5 9 17 USB B_EN tracks as short as possible) USBAB 5
4 Pos oS USB0 D6 15| DATAS CPEN <|eoley
PQ5 P B0_D7 DATAG R37 10K (1K for OTG
4 P4 Q4 USBO. 13 DATA7 VBUS 22 USB_B_VBUS L [¢ )
4 Pgr (P2 (USBO_DIR) 31 19 USB_B_DM (17101 0603) v H
4 PQO ) PQO (USEO_STPy 29 | DIR DM 7§ USE B DP ol
4 PO3 PQ3 : 2 ﬁ;’f’r [75 23 USB B _ID 1| uss e D
P y USBO_CLK USB_B_DP
4 Pl § L—RIB A e 20 i 1 cikour VDD3V3 20 120 USB_B_VDD3.3 H USB_B_DM
4 PI6 > o Pl6 (USBO_RST Active Low) 27 RESET ¢ » Vi 5V
VDD1Vv8_28 C212  C5 L3 260HM
Y4 R32 30 JUSB B VDD138
33PF 24MH: 10, B XO 25 VDD1V8_30 100UF 1.0UF 1 e 2
X0 3 : 3 7 —
R47 B XI 26 24 (16V_[(16V [(0402 Automotive Microcontroller
— 2 20y - ™
10.0K c16 " REFCLK/XI = RBIAS . 1;ANT)‘ 'I;ANT) 50v) o205 o+ c1 : Applications
1000pF . i
ava sH omx oS o Lz R | cowr | c18 Layout Note: ca 10UF "2 T freescale kb soand
| < 806K =—I1uF =—I1UF Pplace caps & 1000pF @5v (50V Freescale General Business Use
oL - W T T resiseor as R R
- USB83340 f
0F (20pF Load 3 Tow low. close to MPC574xx Customer EVB Main Board
Capacitance) v ESR) v ESR) device as GND GND Page Tile:
A 15 1.0M GND GND GND GND possible USB Type A / Type AB
Size Document Number Rev
B SCH-27897  PDF: SPF-27897 D1
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All Ethernet signals
are in power domain 50MHz Osc for RMII and 25MHz XTAL for MII 3V3 SR |00 3v3 SR
VDD_HV_B (0603 1200HM
F |[50v) 2
The Ethernet Layout Note - Place Caps
interface only oo 3 and Resistors close to PHI
supports 3.3V 3 PHY_50MHz AT Clock) | O cail|s | §%21 R29 9 9 R21 a3 | Caz3
operation. All 1/0 2 10UF 2.2K> »2.2K —
signals must be 3.3V GND c211 (TANT) (0603 5% 5% (0603 P R224  3V3 SR
9 5 el 50MHZ PHY_25MHz 1 50v) 50V) | 50V) 49.9
IT VDD_HVA is set to o o 1%
5V, Ethernet MCU pads 33PF N v, 37 8 el gl ) J;
must be left as GND sapr =3 25MHZ 3 GND us 10/100 single phy A )
tri-state with no GND - Rrets 1 2 g oo 33 S22 3v3_SR Pulse J1011F21PNL
pul Iups. (RMIT)  CLKIN X1 34 o 33 oo R233 g o] (Includes built in
x1 > 88 >
C210 (HMID)__ X2 33 z 00 %3 49.9 (0603 transformer)
X2 >> 22 25 1% 50V) P6 RJ45-8
o9 F=—@TPVi0 g
4 PGIaR PG13-R Termination on DC M TXD3 6 == 25MHZ_ouT
3 poBR PGI2R Termination on DC M TXDZ TXD3_SNIMODE 17 ToP GND T+ cG1
4 - PHO-R Termination on DC M TXDT 21 TXD2 TDP 716 TDN [ TD- GND1
4 ﬁ:’i: PH1-R Termination on DC RM TXDO, TXD1 TON CT_3
4 PHZ-R PH2-R Termination on DC M TXEN > TXDO 41 GND 4
4 PGL ¢—EC R45 0 M TXCLK TXEN 14 RDP 5| GND_5
** See Layout Note | R8O « 0_DNP TXCLK dp83s4sc RDP [~13—RpN 1 7 CT_6 cG2
PE13 (bottom right) Raz 50 M RXD3 46 RDN R234 3V3_SR g | RD+  GND2
4 PE13 A7 Ras o 0 e RXD2 ZE | RXD3_PHYAD3 299 RD-
4 Pl PA RA0 o 50 1 RXDL 24_| RXD2_PHYAD2 28 LED Y 1% <0 Q<
4 PA8 A TR 5 i RXDO 73| RXD1_PHYADILEDACTCOL ANEN [56—Tep 5] v S5 o0 v
4 PA9 PELE RI7 5 i RXDY 35| RXDO_PHYADL  LEDLINK_ANO |57 GND eND
4 PFIS PALL TEIRANA i RXE 71| RXDV_MIIMODE ~ LEDSPEED_AN1 & [ olg oy
4 bl PAL0 R34 50 +M coL 22 | RXER_MDIXEN 23 _PFBOUT cass | ce
4 PAILO PETD R0 O 50 "M GRS 20| COL_PHYADO PFBOUT R244 0.1UF _al 0.1UF 4| 0.1UF
4 PRz PA RS 50 +M RXCLK 38 | CRS_LEDCFG 18 499 (0603 (0603 | (0603 R223 R222
4 PA3 g RXCLK PFBINL [ 2 1% 50V) 50V) 0 270 270
4 PGO-R PGO-R (Termination on DC) (RMI1)  (MDC) 31 | PFBIN2 [
4 PF14 ; PF14 (RIMID) __(WIoy 30 MPC GND 3V3_SR 3V3_SR
MCU Output PHI Output MDIO GND
Resistors Next Place Next to 29 | === Pl c 1
to MCU on PHI T R T RBIAS |¢24RBIAS to connector
daughtercard G T
_ o B NP SNm
Series Termination Resistors: 298=z= e08gg R18
50 Ohms as per Tl spec. Place 00088 [ 4.87K
resistors as close to drivi <<0== rrres
source as possible. Terl %%%%%
recommended for ALL MIIl signals 2|2[8[B|F
C240 Layout Note:
Jg GND Cao9 226 % cazs Place 0.1uF cap close
RST-OUT: 1 AL 01UF 4 01UF Al QWP each pin. 10uF
- X —_ —_ T —_ in. u
512 RST-OUTx MH——=——————————= GND (0603 | (0603  |1OUF (0603 p
2 50v) | 50V) TANTY | 50v) 23 as possible
pI1L 3 Reset Control:
4 PI11 > ¢ 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 GND
3v3 SR while reset config data can be driven onto pins to change mode etc.
D 9R218
10.0K
Boot Configuration (using PHY internal Pulls) 3V3_SR R308 0 RmiI_50MHZ ** |Layout Note - Place
resistors as shown PHY_50MHz
- 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 For RMIN mode,
(SNI_Mode Internal PullDown, MIl_Mode control via jumper) 3 remove resistor
Posn 1-2 for M1l (default) between PG1 and
- LED Configuraiton (Model) Posn 2-3 for RMII gnggeﬁngﬁ':ﬁg PG1 IE TXCLK
(LED_CFG Internal PullUp) GND PHY_50MHz
- MDIX Enable (Auto MDIX Enabled) 3V3_SR MDIO Pullup
(MDIX_EN Internal PullUP) - Automotive Microcontroller
Physical Add ( 0b00001) R220 LK ___PRA - Applications
- pnysica ress (set to ° - ~ | East Kilbride, Scotland
PHYAD[O] Internal PullUp, PHYAD[1..4] Internal PullDown f ’ -
¢ 1 P L 1 D - r eesca e Freescale General Business Use
Layout Note: Drawing Title:
MI1 Mode resistor (MI1 / RMII mode) and the MDIP ullup resistor should be placed as close as MPC574XX CUStomer EVB Main Board
possible to the PF15 / PF14 tracks to reduce the effect of a stub on the transmission line. Page Title:
Ethernet
Size Document Number Rev
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Physical

Interface

All Signals are in Decoupling Caps for BOTH IC"s. Place next to power pins.
power domain VDD_HV_A.
P12V 5V0_SR PER_HVA
FIexRAY interface will ségERAY
work at 3.3V or 5.0V conngctor
(PER_HVA jumper) P4
Pc12 _ (FR _DBGO) 1 2: (FR_DBGL
p Egi; PCl4__(FRDEGDH 3 ;”; 4 (FRDBG3 | £709 o £22 Y N 1 v LV L TV
T~ T~ T~ prm— pm— prm— pm—
W PER_HVA 5V0_SR P12V 10UF "~ | 10UF 10UF | 10UF (0603 | (0603 (0603 | (0603
4 PC15 [} [} 50V) | 50v) 50v) | 50V)
PC15; EGE]
4 pc13
- VBAT VBUF vee VIO
GND.
J3 =154
4 pcs PC5 (FR_A_TX) 1 — ]2 FRA-JTXD R
4 o ; e, FRATXE) 3 [ 2 FRA-JTXEN oo E
4 PE3 Y—PES (FREARY) 5| e | 6 FRA-JRXD GND SOR3
- 11 >22 1 FRA-INH2 R210 C204
10 | TRXDO INH2 |75 FRA-INHL :TPVQ 47.0 A-10pF
PER_HVA HDR 2X3 TRXD1 INH1 TRV7 1%  C208 P
18 FRA-BP 1 L2 2 FRA-DATA-A 4700PF (0603) 1
2 TXD BP 77 SN, |.(50V_0805), 2[5
R200 0.0 =2 FRA-BGE TXEN BM FRA-BM 4 &~~~ 3 FRADATAB [
R203 0.0 = FRA-STBN S‘I(?BEN o 2 DLWA43SH .
R205 0.0 poes | [[[—_FrRAEN 13 FRA-ERRN g 10\ /¢ C203 GND | Crimped lead - 279-9522
R212 ® 0.0 EN ERRN =35 FRA-RXEN 10PF Receptacle housing - 279-9156
o C__) RXEN TPV4
] FRA-WAKE 15
WAKE S (0603)
GND o
o] TJAIOBOTS/N ’
- Bus voltage +/- 12V (VBAT = 12v)
Components spec®d for 12V operation
FIexRAY A otn
FlexRAY B PER_HVA 5V0 SR P12V
a4 <3RS
4 PEA PE4 (FR_B_TX) — 12 FRBJTXD u1
2 poa PC4 (FRB IXEN) 3 | o= | 4 FRBJIXEN UL
4 PEs L PES (FR B_RO wm | 6 FRB-IRXD GND S02%
b 11 5> 1 FRB-INH2 R208
10 | TRXDO INH2 175 FRB-INHL :TPVS 47.0
HDR 2X3 TRXD1 INH1 TPV % 207 2
PER_HVA 18 FRB-BP 1 1 2 FRB-DATA-A 4700PF (0603) 1
J1 D BP 737 QAN 1.(50V_0805), 213
R201 =2 FRB-BGE TXEN BM FRB-BM 4 &~~~ 3 FRB-DATAB |
R204 O o= FRB-STBN BGE 7 DLWA43SH
R206 OV 6 | [_FREEN STBN RXD 773 FRB-ERRN gy 15, €201 GND | Crimped lead - 279-9522
R211 (@ump EN ERRN =75 FRB-RXEN 10PF Receptacle housing - 279-9156
s ot 1 FRB-WAKE 15 o RXEN V3
WAKE = (0603)
GND
o] TJAIOBOTS/N ’
= Bus voltage +/- 12V (VBAT = 12v)
Components spec®"d for 12V operation
GND
MODE EN__STBN
Normal 1 1
Rec only 0 T > Automotive Microcontroller
Go to Sleep 1 0 - Applications
STeep 0 0 - -
- freesca’e- East Kilbride, Scotland
- Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
FlexRAY Physical Interface
Size Document Number Rev
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B io, AVB & TWRPI Connectors

... Jrpose TWRPI
3v3_SR 5V0_SR 3v3_SR 3v3_LR 3V3_SR
[} o
P26 3V3_SR P27 3V3_SR
OR316
R315 ¥ 2 10.0K R317 A 10.0K 2 R318
10.0K 82 2 R314 o0 POO 12C0_SCL 83 4 12C0_SDA PO1 (¢ po1 416
OO ole;
TWRP1-ADCO PD5
w5 PDo «Fs TWRP1-ADC1 gg 0 PA12 (DSP10_SIN) gg 0 (DSPI0_SOUT) __ pA13
. (ADCI_PLIOD) S oll 12 TWRP1-ADC2 PD4 PALS (DSPT0_SS0) S oll 12 (DSPT0_SCK) PA14
4 4
OO OO
PD7 TWRP1-1D0 o Ofi¢ TWRPI-1D1 PD8 By e Egi:g%lRQ) oo gg:gg P PKo 410 Note: Ports
416  PD7 K- 0O 00 PK2 4,16 -
g (ADCI_PTIID 36 RESET RST-OUTX PK4 (GPT04) 9 I3 gll20 PK[O..5] are
shared with the
Note: Ports \ \ \Y \Y GPI0 Matrix
..8] are ¥ I
PD[4..8 GND CON_2X10 GND GND CON_2X10  GND
shared with the
GPIO Natrix 510  RST-OUTxpy—RSTOUIX — PK4 416
PK1 416
PD8__(ADCL_P[12]) PK3 '
ﬁg P8 BD4__(ADCI_PIBT) PK3 416
416  PD5 PD5 _(ADCLPIST) POO_«« Poo 416
SAl Audio and AVB
P25
002 Pins used on this header are also at GPIO Matrix
PA12 DSP10_SIN) 4
ﬁg Eﬁg PA DSPT0_SOUTY 88 PAL2 - DSPIO_SIN  (Also shared with TWRPI)
416 pas &_PALS DSPTO_SCK. 34 PAL3 - DSPI0_SOUT (Also shared with TWRP1)
216 PALS PA15 DSPT0_530, 0] 10 PA14 - DSPIO_SCK  (Also shared with TWRP1)
41516 iy PG2 DSPT3_50UTY ol 12 PAL5 - DSPI0_SSO  (Also shared with TWRP1)
T PG3 DSPI3_5S3, 4
ﬁg’}g Egj PG4 DSPT3_SCK 88 6 PG2 - DSPI3_SOUT  (Also shared with User LED)
41516 PG5 PG5 DSPT3_SIN 56 PG3 - DSPI3_SS3 (Also shared with User LED)
= 9 [ 5ol 2 PG4 - DSPI3_SCLK  (Also shared with User LED)
PG5 - DSPI3_SIN  (Also shared with User LED)
HDR_10X2 GXD
DNP
3v3_SR
P24
2
4 brs PF. SA10_DATA3 8% 4 Differences to RevC
4 PF3 PF. SAI0_DATAZ2 06 Pin 17 was PH5, now PD13** (PH5 now routed to GPI0 Matrix)
4 PE4 < PF4 SATO_DATAL 56 Pin 27 was PH4, now PM4 (PH4 now routed to GPIO Matrix)
4 PF5 PF5 SATO_DATAQ! 00 0 Pin 45 was PH3, now PM3 (PH3 now routed to GPI0 Matrix)
PE SATO_BCLK) 2
j 2;0 PB10 SATO_SYNC) gg 2 ** Note PD13 is also routed to MLB header via DNP link
4 = PE SATO_NCLK) 30
41316 b3 PD13 ENETO_TWRO) PP
i PE11 T2C_SCL3) 9 00 Black - SAl Channels
12C_SDA3) 1 2 Green - 12C Channels
3 Eleo PJ2 SATT DATAOY 23 —8% 7 Orange - ENET TMRX channels
3 b PJ3 SATL_BCLK) 25 26
416 pf\i‘ COEY ENETL_TVR2) 57 ‘8g-—'23
a or6 PE SATI_SYNC) 9 0o 30
PE SATL_NCLK) 1 32
3 Eg T2C_5CL2) 33 _88_ 34
4 PES 12C_SDA2) 35 | o 36 - Automotive Microcontroller
4 P4 Pl14 SAI2_DATAO) 37 1 oo 38 - Applications
4 P PJL ELLPR: LS B H Doy S T - ~ | East Kilbride, Scotiand
P30 SAT2_SYNC a1 2 f ’ -
j PJO Il SAT2 MCLKg 23 OO 44 - r eesca e Freescale General Business Use
aie P PM3 B0 T a5 [0 ST ae Drawing Title:
! PAS GPI0 Control 47 48 H
e pas S L a7 0o 5 MPC574xx Customer EVB Main Board
5V0_SRO Page Title: .
HDR 2x25 SAl Audio, AVB & TWRPI Headers
Size Document Number Rev
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4
3
5C) Daughtercard Connector
i ILB track lengths should be < 80mm SVaSR
(from MCU through daughter card to connector) 3V3 LR P12V o16
44 43
All MLB Signals are in
H 12v) (3.3v)
power domain VDD_HV_C. (3.3v Linear (€XD) o
(RSVD) (SDbA) PE1 PEL 4
The MLB interface only 4 PGY «—FGo CARD_INTERRUPTING MCU (WKPU21) (INT) (SCLKY (T2CT_SCL) PEO § PO p
supports 3.3V operation. T EBITEEA) 67BN
All 1/0 signals must be § (THS) (TCK/DSCL) Debug - Not RQD
3.3V. If VDD_HVC is set )
to 5V, MLB MCU pads must TPVI7 @B MCKIN (iK1 28 EAS PAG 4
be left as tri-state TPV14 PH6 4
with no pullups. 4 PH7 (MLB_PWROFF) (PWROFF) (STATUS)  MLB STATUS 0 DNP__PD13 L
PH7 62 A PD13 412,16
416  PpI3 ; PI13 R60_ A ~eQ DNP MLB_PS1 (PSD (PSO) MLB_PS0 R6L A ~eQ DNP PI12 § PIL2 416
(RSVD) (MLBCP) MLB_CP
(SRO) (FCBCN) MLB_CN
(RMCK) (RSVD)
(SX0) (RSVD)
(102) (MLBDP) MLB_DP
4 MLB_DAT Yy——MLE_DAT MLB_DAT _: (MLBDAT) (B0N) _+ MLB_DN
(101) (103) .
4 MLE SIG ) MLB_SIG MLB_SIG i (MLBSIG) (104)
(100) (MLBSP) MLB_SP
2 MLB_CLK $)— MLB_CLK MLB_CLK i (MLBCLK) (MLBSN) MLB_SN
B Series 1 47 Ohm series 1 100 ohm LVDS
termination t?rmigation r ion a2gNggé;ups
— opwns
ggughtercard R56 ¥R54 ®¥R52 R50 gMgga v on are alregdy on MLB
47k Sazk a7k S100 daughtercard QSH-020-01-L-D-DP-A daughtercard.
DNP
e
c21 Place resistors as
27PF 3V3_SR close as possible to GND
MLB_tracks to
DNP minimise stub lengths
GND Zre1  CRss
10K {1.0K
4 MLEB SN - MLB SN .
4 MLB SP > MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode)
4 MLE DN - MLB DN
4 MLEDP 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) |
B Parallel _
termination
on MCU Y R53  PRS57
daughtercard 619.0 ) 619.0
1% 1%
2 (== e
2 [ GND - Automotive Microcontroller
z [ — T R - Applications
g - -~ | East Kilbride, Scotland
i [ -> 'r eesca e Freescale General Business Use
i — Drawing Title:
E Wenwre aerizee .
H e MPC574xx Customer EVB Main Board
§ T — Page Title:
g [r————— MLB SMSC Daughtercard Connector
) Size Document Number Rev
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Caution
The SD card specification details an operating voltage of
between 2.7 and 3.6V. 1f using the SD card, it can ONLY be
used when VDD_HV_A (and PER_HVA) jumpers are set to 3.3V. 3v3 SR
Inserting an SD card with VDD_HV_A / PER_HVA set to 5V will
result in card damage.
YR9 YR8 YR12 PR11 ¥R6 YR7 2R10
10.0K 10.0K 10.0K 10.0K 10.0K 10.0K 10.0K
DNP DNP DNP DNP DNP
P200
4 I3 PI3 SDHC_DATAQ! 4 DATO
4 e oo S 31oatt  veenop 2
M E:é PI0 SOHC_DATA3 2 Bﬁ%
»%—71| DAT4
>(—7— DAT5 10
*—— DAT6 VSS1 =&
%—=— DAT7  GNDNSS2
4 PpH8 Eho ggngfvcv;) WKPUIO BZs 5 gg \évp Wp_sw GND1 g;
; e g Per SDHC:CL%) RRzli NN SDRCT O CD_SW GND2 7531
1 PEe g PE6 SOAC_CHD) e 1 Ekn}é) g“gj sS4
OR13 MMC_SD_CARD \
10.0K GND
DNP Amphenol 101-00565-64 SD
/ MMC socket with card
detection switch.
GND
CARD DETECT | WRITE CARD DETECT| WRITE CARD DETECT
FPROTECT INDICTION FROTECT INCICTION FROTECT INDICTION
= = = < o -3 i = = ) ;j o
e——=a GROUND GROUND GROUND
CARD INSERTEDR CARD INSERTED
WITHOUT CARD WRITE PROTECT: LOCK WRITE PROTECT: UNLOCK
Card Detect: Grounded when Card Inserted, Pulled high when card removed
Write Protect: Grounded when NOT protected, Pulled high when protected (or card removed)
- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
- fre esca’e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
SD Card
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Audio Contro]s and GPI0O

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 mput is limited to 3.3V, again to prevent driving 5V into a 3.3V pad which would cause damage

- . D
User LED's (Active Low) ADC Input Pot and Test Point
Eg[ii-5}.43har$hegv‘\/381 DS2 R257 270 3V365R 3V3_LR (Note - This is run from linear 3.3v regulator to
[11..14] wi c K A provide a stable input voltage)
functionality ° RV1 2K
3
PG2 USR_LED! (6] ££ A R259 270
s re RRE e | o <Klg : "
41216 PG4 R R262 0 USR_LED: bs? R261 270 GND
41216 pos PG5 R270, 0 USR_LED: lLc "X A A - n7
2 1 PB4 I
R269 270 PB4 4
Note that LED2 and LED4 (PG3_ TITT c '{"2“ a5 I o= —mrrrn ”
and PG5) can be controlled in 519 ) -
LPU_RUN mode (and also have pad HDR 14 LED"s are SWD (1206) Yellow DNP
keepers in LPU_STANDBY) DNP (0603 50V) GND
Hex Encoded Switch (Active High)
Cc
3v3 SR Sw2
J26 R286
1 HEX_SW1 PDO
2 ome |1 c 8 C R2755 AL > PDO 416
. K . 2 HEX_SW2 R277, 0 PD1 > PD1 4,16
] ) 100 8| 10 4 HEX_Sw3 R280, 0 PD2_ %y ppz 4,16
The LED"s, Hex switches and push-button switches are 7 HEX SWa
connected to MCU pads vvia zero ohm links. If desired ° 8 R2825 AL PDS s pp3 416
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 A o |0000| I
Switches are also bonded out to the GPIO matrix E‘ﬁ;pg:} active output. the R20 SR o
to be powered off R276 '%.c HDR 1X4
M $ DNP
GND
User Pushbutton Switches (Active High) .
Note - PA1l is also the NMI pin!
3v3_SR w3
A
1 2 PB_SW1_ (eMIOS H / X) R 0 PA
SW!“ o PE SW2 (eMI0S G 7 X) Ro87 N0 T PA o a0
1 ) o 2 [ PB SW3 eMIOS G 7 Y) R302, 0 PF PF9 4’16
PB_SW4__(eWI05 G) R304, 0 PF11 PF11 416
Swe .
R303 10.0
1 ﬁ 2 R301 .0 | |
Sw7 R288 .0 0000
—R290 Q0 P22 u
1 =B, aAA HDR 1X4
© o DNP
OMRON B3WN-6002 Pushbutton Switch GND
- Automotive Microcontroller
Applications
- ~ | East Kilbride, Scotland
- fr eesca’ e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
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‘ 1 Matrix All pads are DNP (Do Not Populate) 0.1" pitch headers placed on a 0.1" grid . 4
PF9 415 :
PF[9,11] shared with
‘ PORTA PORTB PORTC PORTD PORTE PORTF PORTG PORTH PFI0 4 PRLS. 111 star
PF11 415
— PF12 4
PA[L.2] shared with 1 o PR3 4
user switches ' PAL 1 PD1 1
i oM 2 CIE ez 11212 Por2..5] shared with
PA[12..15] shared with " PA2__1 [ PD2__1 [ PG2__1 [ PG4 41015 ~ user LED's, SAI and
SAI Audio and TWRPI 212 TOM14 1OM15 1OM16 bes 41215 TWRPI headers
' PD3 1 PG3 3 o o
4,12 —owr T ° —O —O PG6 4
. PA4 1 &_o Bat 2y 5 Pag g o = 4
4 TOMZ28 - iomMzs [ ©| iomM30 [ | TOMT31
PBS 1 PD5 1 PG5 1 PH5 1
p per onz7 [ omzs [ omzs [ ToM130 [ s
6 1 PD6 1 PG6
4 PB12 ovas [ ° ova7 [ © ovas [ © ey 4
PB7 1 PD7 1 PG7 1
PO[0..3] shared with 312 P00 Tomss [ CIE 1oMs7 [ © g g
Hex Switch 418 PD2 8 o PF8 1S 8 o .
T TOM63 TOMGA TOM5 o 12 PN[3..4] shared with L
4‘12 PDA PD9 1 o PF9 1 o PV 4’12 SAl Audio header
PD[4..8] shared with 4'12 PD! IOM71 IOM72 PM 4’
TWRPI connector with 4'12 5 PD10 1 PF10 1 5 4
pullup on PD[7], PD[8] % PD6 —ome T ° —omeo. T2 PM6
412 pD7 o o OMEO PMI1 4
412 PELL_1 | 4
4 EBS oves | © ovgs [ mﬁ 4
4 e PAL2 1 [~ PDI2 1 [ PEL2_1 [T e
oW TOM98 TOMS9
4 PD11 L PMIs 4
. 4 b PAI3 1 [ PDI13 1 [ PF13 1 [ PHI3 1 [
PD[13] shared with oS TOM107 TOMT08 N0
SAI Audio and MLB 41213 PD13 PAL4 1 orna 1 PNO 3
headers 4 Pl ToMI16 |2 ovii7 [ 2 o2 p c
4 PA15 1 No spare pins No spare pins PH15 1 4
PI10 TOM123 o on PortE on PortE 1OM124 o PN3 4
PI[12,13] shared with o 112 Emg M
W8 header 413 PII3 PNG6 4
PN7 4
4 PJ4 PORTI PORTJ PORTK PORTL PORTM PORTN PORTO PORTP PN8 i
PI5 PN9
: 0e PrO__1 [ PLO__1[ o P01 [ Po0__1 [ PPO__1 [ o 4
4 o oMz [ ©] ToM3 ovd [ ©] ioms [ | ove [ | TR
PKI 1 PLI 1 PNI 1 POL 1 PP1 1
p 0 ove [ ovo [ omIL [ ovtz [ oM [ O PNl 4 «
PK2 1 2 P02 2 1
: s oMi7 |_© oMis [ ovts [ oMz [ PNIS 4
PK3 1 PM3 1 PN3 1 PO3 1 PP3 1 PO[0..1] shared with
. pas ovzz [ Tonza [ Tonzs [ onzs [ omzr [ poo TWRP1 header
41 4 PM4 4 PO4 a1 '
4 oMaT |2 oMz |2 oMas |2 onad |2 CIEE I Pz
P51 PKS 1 PM5 1 PN5 1 PO5 1 PP5 1
I oMo | © ovar | © ovaz | © ovaz | © ovaz [ © omzs || Foe :
PK[O..4] shared with & Pl 1 PK6 1 PM6 1 PN6 1 PO6_ 1 PP6 1
TWRPI ™ header a1 omas [ [E g TowsT [ omsz | O oMs3_ | © ovsa | O poe g
. 71 71 7 PO7 71
412 4
> [ S oMo [ ©| ovel [ °| ovez | | Fos 4 B
PIO 1 P8 1 PK8 1 PNB 1 PO8__ 1 PP8 1
p 1ON73 1oMes [0 ome7 [ Toves [ O omes [ oM [ oo g
P10 1 1 9 1 9 1 POS 1 9 1
4 TOMB1 on7a [0 oM75 |2 oM76 |2 o772 on7s [ Pz g
PIT0 1 PKI0 1 PNIO 1 PO10_1 PP10 1
i ovez [ ° oves [ ° oves [ © oves [ ovgs |2 Egig 2
P2 1 PIL 1 PKI1 1 PMI1 1 PNIL 1 POII_ 1 PPI11 1
p TOMT00 | 1oMg0 [ Tover [ onez [ oMoz [ oves [ oMo [ oro 4
i P31 [ Pa2 1 [ PK12 1 [ PMI2 1 [ PNI2 1 [ PO12 1[5 oo M
N JOMTI0 TOMTO1 1OMT02 1OMT03 1OM104 IOM105 aties M
PII3 1 PKI3 1 PMI3 1 PNI3 1 POI3 1
4 IOMlll o IOM112 o IOM113 - IOM114 - IOM115 © PORTQ Egi 2 u
PI14 PK14 PM14 PN14 Pol4 1 [ ] No spare pins
¢ fovis O v 0 ioviTz8 |~ vzt | vz |0 on PortQ it 4
PII5 1 PKI5 1 PMI5 1 PNIS 1 PO15 1
ToMiZ5 [ © 1oM1Z6 [ © oMiz7 [ ° oMizs [ © oMizo [ © s 4
PP9 4
PPI0 4
PPIL 4
Busses are not used 14 GND Pad PH2 TPH3 TPH4 TPH5 TPH6 TPH7 TPH8 TPH9 TPHIO TPHIL TPH12 TPHI3 TPHI4 TPHIS _
on ports as it makes ( t ads - Automotive Microcontroller
= one a - Applications
lﬁ_hﬁrd?l’ to Seeh q bottom of - - - o o - - - - - - GJ7ND - f ’ . EZ.EI Kilbride, Scotland
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X MPC5748G Customer EVB 324 BGA Daughter Card (MPC574XG-324DS)

Revision Information
Rev| Date Designer Comments
Table Of Contents: X1 | 28 Feb2013 | Alasdair Robertson | Initial release sent for review
Power - MPC5748G power pins footprint Sheet 2 X2 | 11 Mar 2013 | Alasdair Robertson | Final Review
Power - MPC5748G Decoupling Capacitors Sheet 3 X3 | 13 Mar 2013 | Alasdair Robertson | Version sent to Pre Layout, incorporating fixes from review
GPIO - MPC5748G GPIO pins 1 of 2 Sheet 4 X4 | 15Mar 2013 | Alasdair Robertson | Component consolodation, Few minor changes. Sent to Layout
GPIO - MPC5748G GPIO pins 2 of 2 Sheet 5 X5 | 29 Mar 2013 | Alasdair Robertson | Changes made during layout to Daughtercard Connectors
Clocks Sheet 6 X6 | 15 Apr2013 | Alasdair Robertson | CIS CAD Database update & SCH Back-Annotate
Bus Termination Sheet 7 A 15 Apr 2015 | Alasdair Robertson | Post Layout (Back Annotated). Matches PCB RevA
Daughtercard Connectors Sheet 8 Al | 18 Aug 2015 | Alasdair Robertson | Tidy up Schematics for UM (RevA PCB)
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 3 Different test points used in design:
of Microprocessors. Customers using any part of these schematics as a TPVx - Through Hole Pad small @TFVE
basis for harcjwa}rt_e design, do so at their own risk and Freescale does not TPHx - Through Hile Pad Large (for standard 0.1 header). 1 [ - 1pus
assume any liability for such a hardware design. TPX - Surface Mount Wire Loop
1 TP?
Notes:
- All components and board processes are to be ROHS compliant
- All small capacitors are 0402 unless otherwise stated
- All resistors are 0603 5% 0.1w unless otherwise stated. All zero ohm links are 0603
- All connectors and headers are denoted Px and are 2.54mm pitch unless otherwise stated : : ot
- All jumpers are denoted Jx. Jumpers are 2mm pitch ‘- éut(:rzt_)ltl;v%Mltgoctcl)ntrgller Applications
- Jumper default positions are shown in the schematics. For 3 way jumpers, default is always posn 1-2. - 'freescale- ast Kilbride, scotlan
2 Pin jumpers generally have the 'source'" on pin 1. - Freescale General Business Use
All switches are denoted SWx . . . ) - .
— All test points are denoted TPx Thlsdocumintcontalrf\s|:1forrpat|(ln1nIpropl.'letar:/lto.t:reetstialeandshajl 'Ttbe use.df.orer;gFlneenngl design,
_ TeSt Oint ViaS are denoted TPVX procurement or manutacture in wnole or in part withou € express written permission of Freescale
P Designer: Drawing Title:
A Rotersen MPC5748G 324 BGA Daughter Card
User notes are given throughtout the schematics. Drawn by: Pageme: -
Specific PCB LAYOUT notes are detailed in ITALICS _ ",1 ex and Title Page
Approved: Size Document Number Rev
A. Rabertson B SCH-27900 PDF: SPF-27900 Al
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3 =
W 5 MCU Power Connections
Caution: B ~
‘ k Default Configuraiton:
- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin - ALL MCU supply voltages are set to 3.3V (ADCO, ADC1l, VDD_HV_A,
must not be supplied from 3.3V (remove the HVA FLA VDD_HV_B, VDD_HV_C, VBallast) B B :
Jumper) - VDD_HV_FLA = External 3.3V supplied (Jumper fitted)
- VDD_LV Supplied from ballast transistor
- Don"t attempt to over drive an analogue pad to 5V oL _ _
when the digital VDD_HV_x supply is set to 3.3V. This This is not necessarily the same as the default shown in the RM. All
will trigger the ESD protectrion on that pad. For VDD_HV_x domains have at least one peripheral that only functions at
example 1f VDD_HV_A is set to 3.3V and the analogue 3.3V. Therefore the default is to run these from 3.3V. The analogue pins
supplies are set to 5V, you cannot drive 5V into a can only be driven to the same voltage as the VDD_HV_x domain they are
From MCU pad in the VDD_HV_A domain situated in (ie max 3.3V) so makes sense for the analogue supply and
supply reference to be 3.3V
Jumpers on
main board
8 MCU_1v25 | Hy-MCU V25 L
8 MCU_SVO_S My+MCUSVOS
8 MCU_3v3_s M) MCUSVSS %
8 MCU_SvoL Sy MCUSVOL <>(I TPH3
8 MCU_3v3L M) MCUSVSL z )
V3
“Bv3_ “Bv0 TBva  “bvo “Bv3__ “vo “Bv3_ “vo “Bv3 Vw0 38 “Bv3__ “vo Individual MCU - « DAC External
supply control Ref Voltage
| =® O] [ =® O] | = O] | = O] | = O] @® O| | Junpers @® O| serect
3 % 35 36 7 39 JiL
o ~ ~ o o | - o ~
R7 0 o MiD3icTs ¥
—— AN o
q <
OI
% a a [+% % T &
(3] [3) P s
% % w! 5 5 5 | | | 2R36 (Current Limit Resistor to
) (3] w | | | b 3 1.0K protecxt against case when
o p x < g 4 [ Q ’ other MCU supplies are
o Q Q T T T T 2 disconnected and external
[a] Q =] el < -
< < < reference supply is live)
TPH2
3 ! S il ol 3 o JelEEE
S S S o0|TIg|zS SI< hai Sy ¥ ol ] 9 3
us | 8 3 t agangs | a9 ° S 2 gPogyDNgy 9 n
Q Q % << < i z o G SSSEET0EE g &
| | b 1 1< 1) o | > | JO0>>33 5> o o
2 2 9 22522 25 9 x Q P B P e S S 4=
I : I 2 S BT S -~ 3 o € 88822990 & 5o
o) o | [aYa N pN[aYa) H a'a o >>>§§>>oo a o o
a =) > 2983888 : o8 > >> > z
> > I >>55 >5 S o
3 <<
2 a
Analogue MPC5748G 6M 324BGA Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
3 s} a
OdNo NS © o o =1
2\ gI E\%\%\EI;I;\:\:\:IQIQ\g\ %\ E\gl'cgl'c_n’\’§\§\§I2IZ\E\3\:‘IEI§\g\g\
i‘ il i‘iﬁ.i.ﬁ‘ﬁ.i.iri E‘ 3‘ZIZIZ‘Z‘E‘ZIZIZ‘Z‘E‘ZIZIZ‘Z‘E‘
[} 1) NDNNNVLNVNO NV [} NNNLNVNNNNVNONON
4 Y DDDNDDDNDDDNDDNWY n DODDDLNDDNDNDDNDDNDNDD NN
> > >>3>3>3>3>3>3>>>>> > >>>3>3>3>3>3>3>3>3>3>3>>>>
- N 1 P Y O A 3 ol |w|c, o MPC5748G + OTB-324R-1.0-019-00
o o I|T|T > X P LY el L B ] ] k| = =
o] > ||| K44 -
R24 0 l l
= = ! - Automotive Microcontroller
ADCO_GND  ADCL_GND GND Iz Irpm GND GND - Applications
- ~ | East Kilbride, Scotland
- fr eesca’ e Freescale General Business Use
Drawing Title:
Ground Links RO 0O R0 0 MPC5748G 324 BGA Daughter Card
(0 Ohm Page Title:
Resistors) ADGo_GND A ADGL GND b MPC5748G MCU Power
Size Document Number Rev
B SCH-27900  PDF: SPF-27900 AL
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MCU Decoupling and bulk storage

h -

4 5
A

Capacitor Types:

ADC Eiash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP Cc49 ADC1_CAP c47 ADCI1REF_CAP HVFLA_CAP 4700pF - Ceramic X7R, 50V 10% 0402
1000pF 1000pF
0.01uF - Ceramic X7R, 50V 10% 0402
0.1uF - Ceramic X7R, 16V 10% 0402
0.68uF - Ceramic X7R 16V 10% 0805 (Murata GCM219R71C684KA37 )
C2  eof+ C60 C3 e|+ C59 c48 C58 C36 C34 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T
10UF 2= 0UF 10UF A1~ 2=10UF 2= 2 0UF 2= 2—00UF 2.2uF - Ceraminc X7R, 10V, 10%, 0603 (Taiyo Yuden LMK107B7225KA-TR)
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF - TANT, 12.5V 20% ESR=0.08R 7343
10uF - TANT, 35V 10% ESR=0.125R CC7343-31
L L -
= C57 = C56 = 4.7uF Alternative (150-78844)- Polymer ALU, 16V 20% ESR=0.08R
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-18
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB VDD_HVC
HVA_CAP c27 cs2 c22 Cs5 c28 c37 HVB_CAP c40 C33 HVC_CAP ca2
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 1000pF 1000pF
Lo L] LI L] L] L] L Lo L] L
T~ 10UF A~ 10UF T~10UF
T T AT T
c26 cs3 cz23 cs4 €30 c38 J; ca1 c35 cas
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 LP Internal Reg Cap
'|' 0.1UF 0.1UF DNP DNP B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
c8 4700pF
2= 2= 2o 2o 2= 2= 2o 2o 2 c9 C10 c29 C61 C31 C20 C43
Place 2 —22UF 2—=22UF =2 —0.68uF =2—0.68uF ~2—0.68uF =%—0.68uF 1uF
1 t DNP DNP (low (low (low DNP LMK107B7105KA-T
% ose _to (low (low ESR) ESR) ESR) (low (low ESR)
cas o1 s ransistor ESR) ESR) ESR)
c3s2 €39 0.1UF 0.1UF 0.1UF
GND 0.1UF 0.1UF DNP ONP ONP (Murata GCM219R71C684KA37)
GND GND GND
VDD_LV (1.25V) Decoupling. Place one of the non DNP caps each side of the device 2_2uF caps Place one 0.68uF cap footprint
as close as possible to pin. Distribute other (DNP) caps around rest of pins are DNP. each side of package
Place close
See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail) to emitter One of these is DNP. May replace 2 caps with
0.47uF to keep overall capacitance within
- Automotive Microcontroller
- Applications
- f ’ ~ | East Kilbride, Scotland
- r eesca e Freescale General Business Use
Drawing Title:
MPC5748G 324 BGA Daughter Card
Page Title:
MPC5748G MCU Decoupling
Size Document Number Rev
B SCH-27900  PDF: SPF-27900 AL
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5 GPIO 1 of 2
U1A
(SD_CD - WKPU19) PAO L H3 P (MLB_12C1._SCL)
8 PAO - PEO 8
** PAL is also NMI. Routed WKPU2 / NM10O (WL & GPI0™ P PAO PEO P WB_T2CL_3D
to 1/0 n'Aatrlx ! gwxpu3) ) g gﬁ% (W2 & GPI0Y 2 :ﬁ }j PAL MPC5748G 324 BGA PE1 : S FR A TX EN)—\) PEL g
5 pas WTT_RXCLK) PA3 ML Eﬁg Eg D10 _PE FR_A_RQ) EE% 8
8 PAd LIS 7 T0) PA P6 | Dy Package 10f3 GPIO Pinsl pEg | BIL PEZ TR B_TX) Ex M
5 pas SAT_GPI0Y PA5 _AT4 | 2 pEs |-A10_PES PE5 8
s Pas TLE_GPT10) PA6 A PAG pEG |-E8—PE6 SD_CH PEG 8
o S e o A o
8 PAS RWTT_RXDO) PA E17 | PA8 PE8 M¢4 PE9 PES 8
8 PA9 S 2 EL7 | oo PEQ PE PE9 8
8 PALO T o PAI0_DI8 | o\, pE10 |-l PELO (R PEI0 8
8 PALL CWP1_15 /)IO :ﬁ DNZ; PA11 PEL1 Jclm PE T CRS) PELL 8
8 PAL2 TWPL 14 7 10) PA p7 | PAL2 PE12 [FG17pE TTT_RXD3) PEL2 8
O TWP1_12 7 10y _PAL4 13 | PAL3 PE13 —C15—pE TUSBT D7) PELS g
Key to text colours: 5 pars TWP1_10 7 10) _PAl5 N7 | PAM4 PE14 "F15 PE USBI_D3) 8
Purple - Comms Physical Interfaces PA15 PE15 PE1S
Orange - Other Peripherals and 170
s -y G S o eon oty b ., e — o3
RED - 170 Watrix and other functions (eg LED) 5 bes TTNO_TX) P G9 ig; EE% P10 PF 3 §E; M
Green - 1/0 WMatrix (dedicated) g ggi ié!opg% B C? PB3 PF3 [0 g — EgHm DT PF3 g
P10 P 2| PB4 PF4 PE SAT0_D0 PF4
6 PBS P10 bR " 2| PBS PF5 Tlf tE E%/:n YA PF5 8
8  PB6 P10 PB7 P14 | PB6 PF6 ["R10 PFY SATT HLLK) PF6 8
& PBr XTAL3Z) 2 PB7 PF7 5 prg TPI0) PE7 8
6 PB8 EXTAL32) P Vg Y| PBE/XTAL32 PF8 91 pF SW3_& GPI0) _WKPUZ2: PF8 8
6 PBY SATO SYNC) b pg ¥| PBY/EXTAL32 PF9 "R BF CWPL_8 7 10) PF9 8
8  PBI1O Iy B 53| PB10 PF10 [pz—pE SWa % GPI0) WKPUTS P10 8
8 PBIL TPI0) P Niz | PB1L PF11 PF €210) PF11 8
8 PBL2 (IRERSID) B Tis | PB12 PF12 N6 PF TP 1T 7T0) PF12 8
; ggﬁ (IERSD) PB4 R Egﬁ Eiﬁ [ Gi8_PF RWTT_NDTOY EES g
7 PB15 VB CN 7 SIG) _PB15 R ey pr15 |-HL7_PFI5 RVTT_RXDV) PF15 8
1 P P RMII_NDC
5 ol —@) Zormm st L peo [-HHE—FED RUTT TXCEK) ggg .
USBL_CLK) PC2__C PC1 PGl M54~ pG TEDL & GPI0 (eMI0S E1UC_11_H)
& s (USBLDIR) pcs _ bi11 | PC2 PG2 M35 G TEDZ & GPI0 PG2 g (eM10S ELUC_12H)
5 b FRB_TX EN _pca _Biz | PC3 PG3 555G TED3 & GPI0 PG3 . (eMI0S E1UC_13_H)
FRAT Pcs A1 | PC4 PG4 "F>—5Gs TEDZ & GPIO PG4 (eMI0S E1UC_14_H)
8 PGS TINL_TX PC6 PC5 PG5 PG6 CLKOUTL GPI0) PGS 8 -
8 PCo TINL RX PC7 Uz | PC6 PG6 PG7 CLKOUTO GPT0) PG6 8
8 pcr R5232_TX) PC b5 | PC7 PG7 PGS GPT0) PG7 8
8 pcs RS232_RX) e b4 | PC8 PG8 FG9 B TRQ — WRPUZL) PG8 8
8 PCo TANL_T pcio M5 | PCO PGY 517 PG10 TUSBL DAY PG9 8
& pawo CANL RX PC 47| PC10 PG10 375 Fc USRI D5 PGI0 8
8 PC11 FR D500 5 b | PC1L PGL1 M5 5G WITT_TXD2) et g
8 PC12 R D5CT e g6 | PC12 PG12 FT8FG MTT_TXD3) pe12 !
8 PC13 TRDEES e 55| PC13 PG13 "F15pG USBI_DO) pe1s .
8 PCl4 FRDEC3) ECie— 5 PCla PG4 616 G615 (USBL DD w3
8 PC15 ~=— PC15 PG15 [— = PG15 8
8 poo ot GPT0y—pbe— 13 PO PHO |-t —— (T} PO 7
& POl HEX3 & GPI0) __PD2 114 | PPl PH1 B CRVTT TXEN) PH1 7
8 PD2 HEX4 & GP10 PD3___R13 | PD2 PH2 PH CeNTOSL UC. 57) PH2 7
8 PD3 GP10 P4 pi1 | PD3 PH3 PH (eNTOSL UC_6F) PH3 8
8  PD4 G Pbs —Tis | PD4 PH4 BH5 (GNTOSLUC_7A) PH4 8
8 PDS P10 P PD5 PH5 PHG TB_RoT PHS 8
8  PD6 D I PH6 o ® ) PH6 8
8  PD7 o DL RIS b7 PH7 ok - PH7 8
8  PD8 T D8 P12 ) pps PHB £Hg PH8 8
n e e o .
8 PD10 5PT0 =5) PD10 PH10 S PH10 8
8 PD11 5PT0 =5} N PD11 PH11 S PH11 8
& Moz GPI0 & B ST) PD13__Ni4 | PD12 PH12 PH g:g g
> rois WLE_DPY pD14__Ti7 | PD13 PH13 PH PH1a 3
B 50 7 DA Pbis__Ppiz | PP14 PH14 S
7 PD15 PD15 PH15 PH15 8
. MCU-RSTX L1
s e e P
- Automotive Microcontroller
6 MCUXTAL (- MCUXTAL V6 | raL - Applications
6 MCU-EXTAL D MCUEXTAL V7 Eyrar - fre esca’ew East Kilbride, Scotland
- Freescale General Business Use
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G GPIO 2 of 2
uic
ical
Urange — vuner rerspherals (SD_D3 PIO c6 G14 PMO___ (MD09)
8 PO 57 PIO PMO PMO 8
Blue - Debug (JTAG & Nexus) (5D D2 P E7 H13 P! D010y
Black - Clock, Reset and Control g g:% SD D1 B c7 | PlL MPC5748G 324 BGA PML R F TDOIT) PM1 g
RED - 1/0 Matrix and other functions (eg LED) 0 P 5500 P C E:; Emg 113 P GPI0 mg X
Green - 1/0 Natrix (dedicated) 8 Pl G (- 113 - Package 30f3 GPI0 Pins2 pui4 [Hois B Gy PM4 8
8 PI5  (USBL] > PIS PM5 ] PMS5 8
(USBO_RST PI6 H: L16 PM6 GP10 D
8 PI6 — Pl6 PM6 PM6 8
p P17 (USBI_RST, PI7 G H16 _PM7 WDOT PM7 8
Mo P70 _pis__pis | P PM7 7513 Pm8 DO
7 PI8 PI8 PM8 PM8 8
¢ e GPI0) PO T H14_PM9 (VD014 e 8
E20) prio__u1z | P19 PMO 512 pm10___(WDO15
8 P1o ENET RST) P PI10 PM10 —515—5 P10 PM10 8
8 PI11 — PI11 PM11 = PM11 8
TGP0 & LB PS0Y P Gil P P10
8 P2 GPI0 & NLB_PSL PI12 PM12 PM12 8
_PSD) P 3 Pl GP10
8 PI13 S PI13 PM13 PM13 8
SAT2_D0) P R 5 P P10
8 PI14 - — P14 PM14 PM14 8
5 PIls SAT2_NCLK) Pli5 P T10 PM15 (GPI0
PI15 PM15 PM15 8
SAI2_SYNC) P. u To P GP10 ]
& PO SATZ BCLK) P. viz | PO PNO 7P GPI0 PNO 8
& pa SATTD0) P32 Rit | PN PNL G P10 PN1 8
8 P2 SATT_BCLK) PJ u1t | P32 PN2 —rg—p GPI0 PN2 8
8 PJ3 o P 5 Pas PN3 57— P10 PN3 8
8 P — - P4 PN4 PN4 8
T R8__PN5 P10
&P P10 5 PI5 PN5 PNS5 8
U P8 PNo P10
8 PJ6 = PJ6 PN6 PN6 8
P10 P37 U U6__PN7 P10
8 PJ7 S P pPJ7 PN7 5 P10 PN7 8
8  PJ8 8 U v s PN8 8
s P GPI0 P Vs | PJ8 PN8 ™55 P10 M
5 o P10 P. va_| P9 PN9 775 GPI0, m?o M
P10 P U3 | PJ10 PN10 5—p GPI0
8 Pl 5PT0 3 PJ11 PN11 3 TPT0 PN11 8 c
8 PJI2 J N s PNI2 L il PN12 8
s pis GPI0 PJ T6 ULl P10 .
8 PJL4 CPTO P Re | P13 PN13 "Rz (62l PNI3 8
P10 5Tie—U4| P4 PN14 [ 5510 PN14
8 PJ15 PJ15 PN15 PN15 8
GPIO PKO T4 POO___ (GPIO
g P10 B 3] PKO POO o) IO poo s
0 o P10 P 4 | PK1 PO1 PO! GPI0 POL X
5 Pos P10 5 51 PK2 PO2 55 2FID PO2 8
8 P Ty = 5 PK3 PO3 = FIT PO3 ¢
s e GPI0 PK5 P3| PK4 PO4 PO5 CPI0 PO4 M -
g TPT0 Pro —pa| PKS pos PO P10 PoR 8
0 o P10 PK7 RL | PK6 PO6 PO7 GPI0 b X
o pe P10 P R2_| PK7 po7 PO! GPI0 = M
5 o P10 P B7 | PK8 PO8 PO P10, bos M
s P10 TPI0 PKi0__ A6 | PK9 PO9 PO10__(CPI0 Pow s
s pril P10 P B6 | PK10 PO10 PO GPT0 M
P10 = ac| PK11 PO11 50 10 PO11
8 PK12 10 = B5 | PK12 PO12 =) () PO12 8
8  PK13 5PT0 PR1c5 | PK13 PO13 50 TP10 PO13 8
8 PKid P10 PK15 A4 | PK14 PO14 Po15(GPI0 Pol4 8
8 PK15 PK15 PO15 PO15 8
B
GPIO PLO B4 G5 PP P10
AT GPTO PLL__ 115 | Pt0 PPO "B3 PP P10 PPO g
100 pL2___E15 | PHL PPLI"ca PP P10 PPL
& PL2 (03} s __E14 | PL2 PP2 F7p PO pPP2 8
g Elfi MDO2 PL. = PL3 PP3 [~E5pp4 €[ PP3 g
8 PLS NDOS PL. Fia | PL4 PP4 =57 pps 510 PP4 8
s o () PL Fi5 | PLS PPS 772 PP6 GPI0, PP 8
s ps D05 PL7 _Gi3 | PL6 PP6 A3 PP7 P10, oho M
EVTT pls__ b15 | PL7 PP7 |"Bg  pP8 P10
8 PL8 — PL8 PP8 PP8 8
5 e TSEOQY Plo_E A7_PP GPI0, A M
8  PLIO > (VCKO) PLI0_ G12 | P9 PP9 PP10__(GPI0 e g
e P (VSEOLY pLil__Ei6 | PL10 PP10 ["Be—pp GPT0 H H
8 PLI2 EVTO PL1z_DI16 | Pl PP11 517 pp TSE0. b3 PP11 g
8 P2 e BCTs e PLL2 PP12 57655 USE0_ D2 bR M
s PLis VD07 PL14__Gi6 | PL13 PP13 "617 Fp USB0_D1 i M
VD08 PL15__Gi15 | PL14 PP14 "B78 pp15___(USBO DO
8  PLIS PL15 PP15 PP15 8
USBO_STP PQO__ Cl11
g ggg %USBOicLK Po1__B13 | PQO
8 POz (USBO_DIR PQ B14 PQ% - ‘Automotive Microcontroller
8 PQ3 zUSBg,géT PQ F 283 - Applications
(0SB 5 o
8  PQ4 O_Dsg Dgﬁ 2 PO4 - freesca’ew East Kilbride, Scotland A
g gQg ;%207[)5) P06 B PQ5 - Freescale General Business Use
3 PS? —(USB0_D4) PO7T A Eg? Drawing Tile:
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Oscillators and External Clock
8  EXT-CLK > EXT-CLK (From SMA connector on main board)
B Cc63 II12PF
4 PB9 L—Exmy 3 tl
3
2 R33 Y20 O
1.0M 32.768KHZ 2
DNP C7  12PF
1 EXTAL ||
- | o2 | 12pF b - bl
4 peg P> ——(XTATZ2) ’ bl R8 Yi
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
4 MCU-EXTAL ((—MCU-EXTAL 1 xTAL b O
) ) a1
4 MCU-XTAL ) MCU-XTAL 2 i GND
3 R3# 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND

- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
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| 2ed Signal Termination
D
Ethernet Termination
4 PG13 Po1s R6 4 0 PCISR PG13-R 8
PGI12 R5 0 PGI2-R
4 PG12 B5H0 Sy 5 FHOR PG12-R 8
4 PHO = A - PHO-R 8
HL R 50 PHL-R
4 PHL Br R0 50 PFoR PH1-R 8
4 PH2 = PH2-R 8
4 Pco 3 PGO R 50 PGO-R 3> PGOR 8
Place resistors as close as possible to MCU
MLB Termination
mtg gIAGT MLB_DAT 8
MLB_CLK MLB_SIG 8
| MLB_CLK 8 c
R20 R25 R29
100 100 100
¢DNP 4 DNP 4 DNP
4 ppa HPBL R23 son0 MLBSN % 3> MLB_SN 8
4 PD15 > PD15 R21 o Q__MLB_SP N (PD[15] Shared with MLB_DAT for 3-pin mode) >> MLB_SP 8
4 PBIZ D PB13 R30_ 0__MLB DN - >>  MLB_DN 8 e
4 powa ¥ PD14 R32 0 MLB DP N 5> MLB_DP s
4 PBIS Y PB15 R26 A A0 MLB_CN (PB[15] Shared with MLB_SIG for 3-pin mode) 3> MLB_CN 8
5 P8 > PI8 R28 MLB_CP G (P1[8] Shared with MLB_CLK for 3-pin mode) >> MLB CP 8
aAN _
Place resistors as close as possible to MCU
From MCU Layout Note - Place resistors as shown with To Daughtercard
shared pad (as close to MCU as possible) B
— Fowsanal Remgve R1 and
R fit R2 to
‘ia enable 3-pin
2 ONE signals
MEUPn | . LVDS Signal r.1cu=-| LVDS Signal
R1 0
R1 Fitted by default
for LVDS 6-pin signals
- Automotive Microcontroller
- Applications
- f ’ ~ | East Kilbride, Scotland
A
- r eesca e Freescale General Business Use
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N I EEE——

‘ k Connectors on Main board (Shown for reference)
way to fit these connectors onto a B sized sheet so unfortunately the sheet size
nas veen InNcreasea to C so will need to be printed on larger paper. SH1 ———] SHI
£ 3
- The Crystal Signals are NOT routed via the daughtercard connectors 5 & kl
The Specific MCU power pins are not routed via the daughter card however the jumpered MCU supply s e T T
Ilnes are brought up from the main board (see the top pins of the connector on the left) §§ T éé T
M 1T Tz
55 B 18 <5
The connector schematic symbols have been horizontally mirrored so they match the main EVB connector. e = =
Thls has no bearing on the PCB placement or footprint. Pinl on the recepticle mates with pin 1 on the 22 FF3 Eee T = o
plug.
21 20
(GND) SH2 H1 (GND) (GND) SH: H1 (GND)
EXT-CLK (GND) M11 PC:
6 EXT-CLK I — 5 PM11 o PC1 4
S gy — i ey . § o IO e e
4 PB2 &) PHE 4 4 PH4 = e PH5. 4
S —— = pB3 4 4 PES e PCO 4
5 ppil o5 5 PHB 4 5 PMI2 " - PQ3 5
4 pE6 R &) PP8 5 5  P5 0 = PC3 4
5 PR = Hi— @0 5 pPQo o o PE4 4 [
5 PPI0 5 5E PP3 5 4 PCs Dy B0 PHY 4
5 PP5 m PK9 PE7 4 PG14 —— 51 E15 PL10 5
5 P 5 &) PK9 5 4 pola Tl SORSTR PE15 4
5 PI2 S 4 PH12 o PORSTx 4
5 PPy ey — pC12 4 4 pca L2 PEZ s M
4 PC13 PK11 5 — = PL4 5
5 PO — [z 4 » 5 pLo — — PG11 4
5 PK10 5 n PP4 5 a pC2 = %5)7 PQL 5
4 pc8 6 5 PK14 5 4 PAG6 3 122 o bo10
5 PK13 GNDY PK12 5 S PL3 T Fo2 PG10 4
0 {351 PCo 4 4 palL L £ PQ2 5
5 PP2 [4 i PLO 5 4 PAS 8 PL8 5
5 pK15 — (40 4 PPI) 4 pE14 — NS) PQ6 5
4 PC15 h &) PP1 5 5 PQ4 = H— e
s fﬁg) 25 | [z 1 g pC14 4 : Eg? e ity H
5 Pre @0y | 50 @y P4 s H wor 5 p1a s 2
5 PO12 012 52 PO11 PO11 5 DY 1 I i)}
5 PO7 £Q7 34 P PO8 5 5 PL12 L12 33 PL2 PL2 5 ©
5 PO10 £OL0 (64 (G 5 PL11 Ll 3 PLS PL5 5
5 PO4 04 s 8, EHLL PH14 4 5 PLG LS. 57 PLLS PL13 5
5 pog 0 roLs PO13 5 5 L7 LT 5, MO PMO 5
GNDY SH SH3 D) GNDY SHa 3 N
(GND) SH6 H5 (GND) (GND) SH
4 pcs & L PO 5 5 pus LLS 5
s o 2 piis a Ey Iy s
5 POO BiT = PG4 4 5 PM2 =) 5
5 PI7 PO PH15 4 4 PE12 AL 4
5 PPO 5y PO15 5 4 PAlL G) 4
E1 3| PE10 4 "7 1) 4
4 PE1 5 PEO 4 a4 PA7 E13 4
5 Pl 05 PO6 5 4 pE13 T 7
5 POS. PET - a PF15 7
4 PE11 3 PG2 4 4 PG1 R 1
4 PG3 & =] PA2 4 7 PHLR ° (5 7
bes —C PE9 4 7 PHO-R 5 7 o
4 PES (G} PAL 4 4 PA3 ) &7
beo — MCU-RSTx 4 —o1
PG9 PAQ. PN15 5 5 PM8 H o1 5
4 PAO PO3 5 4 PH3 5
@y s e 93 5
4 per = PG6 4 5 PMB - =
4 PG8. Fe1o PC11 4 5 PM13 ) 59 5
4 pc10 D) Tot PO2 5 5 PMia EID) Tor H
O ¢ 105 PBO 4 4 poi3 — 152 4
4 PB1 K2 107 | PK1 5 4 PD12 T 107 5
5 PK2 @by 109 | PF12 4 5 PI11 D10 109 4
— 4 PD10 5
i o L5 oar
5 pKa o 7 MLBDAT MLE_SIG ]
5 PK6 PRe PK3 5 7 MLB_SIG MLB_CLK 7
5 PK8 PKS 5 7 MLB_CLK 3y
PNIZ - T @y
5 PN E) i PFLL 4 .
(GND) SH:
PF9
PF9 BALE PK7 5 7 MLB_SN 7
4 PA14 N3 PC6 4 7 MLB_SP 7
5 PN13 ND: PF8 4
(GND) 127 |
5 pNiL e pc7 4 4 pp7 T 5 :
5 PJ11 510 PN12 5 s PJ5 30 133 K
5 Pil0 ) PI12 5 5 PO TG e 4
2 P 39 7] D5 137 °
5 PJ9 NG 139 PJ15 5 a4 PD5S B5 139 4
5 PN9 D) 4 PBS B1L i
PJ13 3| PN8 5 4 PB11 o 4
5 PJ13 Ad PF10 4 4 PD1 31 5
4 PA4 (G PN7 5 5 PJ1 GNDY
NiD ool ] PJ14 5 o5 2] 4
5 PN10 = 3 PD8 4
4 pals e o4 PN4 5 5 P9 = o 5 [
5 PN3 6 155 PA13 4 4 PF5 B4 155
5 PN6 ND: 4 PB4 4
J %157 PNS 5 5 PJ2 g2 157 4
5 PNO = 0 pPAL2 4 5 P33 a 100 5
4 PBLO ) PN2 5 — 1o
163 PF1 4 (GND) 163 4
(GND) 165 s 4 4 pR2 F2 165 4
GND) 167 5 PM15 PM15 167 4
GND) 160 | GND) 169 170
2 MCU_5V0_S MCU_SVOS t - MCU V3 S s ey avas 2 e \G/gDé {171 | L2
T 7 1 TPVL — 7
2 e O LT e A T
— MCU_5VO_L 2 TPV2 = = —_— TPVE
(GND) SH1: SH11 (GRDY SH: SH11
LUG 180
Plug A
GND GND
GND GND
- AUomGle Wicocontaler
-
- - i
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A\ MPC5748G Customer EVB 256BGA [6M/3M] Daughter Card (X-MPC574XG-256DS)

Revisipn Information

Rev| Date Designer Comments
Table Of Contents: X1 | 11 Mar 2013 | Alasdair Robertson | Initial release sent for review based on X-MPC574XG-324DS X2
Power - MPC5748G power pins footprint Sheet 2 X2 | 13 Mar 2013 | Alasdair Robertson | Version sent to Pre Layout, incorporating fixes from review
Power - MPC5748G Decoupling Capacitors Sheet 3 X3 | 15Mar 2013 | Alasdair Robertson | Component consolodation, Few minor changes. Sent to Layout
GPIO - MPC5748G GPIO pins 1 of 2 Sheet 4 X4 | 29 Mar 2013 | Alasdair Robertson | Changes made during layout to Daughtercard Connectors
GPIO - MPC5748G GPIO pins 2 of 2 Sheet 5 X5 | 15 Apr2013 | Alasdair Robertson | LAY RefDes Re-Sequence & SCH Back-Annotate
Clocks Sheet 6 A 15 Apr 2013 | Alasdair Robertson | Post Layout (Back Annotated). Matches PCB RevA
Bus Termination Sheet 7 X1 | 16 Mar 2014 | Jesus Sanchez Changes on MCU Power to validate MPC5746
Daughtercard Connectors Sheet 8 SCH-27899 change to SCH-28341

A 18 Apr 2014 | Jesus Sanchez Post Layout. RevA.

Al | 18 Aug 2015 | Alasdair Robertson | Tidy up Schematics for UM (RevA PCB)

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% 0.1w 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

- Automotive Microcontroller Applications
Tt H H H H - ™
Jumper default positions are shown in the schematics. For 3 way jumpers, default is always posn 1-2. - freescale

East Kilbride, Scotland

Freescale General Business Use

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

Designer: Drawing Title:

ARevensni snere | MPC5748G 256 BGA Daughter Card
User notes are given throughtout the schematics. Drawn by: r%?TME d Title P
- R - " ndex and Title Page
Specific PCB LAYOUT notes are detailed in ITALICS . 9
Approved: Size Document Number Rev
A Robertson/J. Sanchez | B SCH-28341 PDF: SPF-28341 A
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5
3 =
W 5 MCU Power Connections
Caution: B ~
‘ k Default Configuraiton:
- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin - ALL MCU supply voltages are set to 3.3V (ADCO, ADC1l, VDD_HV_A,
must not be supplied from 3.3V (remove the HVA FLA VDD_HV_B, VDD_HV_C, VBallast) B B :
Jumper) - VDD_HV_FLA = External 3.3V supplied (Jumper fitted)
- VDD_LV Supplied from ballast transistor
- Don"t attempt to over drive an analogue pad to 5V oL _ _
when the digital VDD_HV_x supply is set to 3.3V. This This is not necessarily the same as the default shown in the RM. All
will trigger the ESD protectrion on that pad. For VDD_HV_x domains have at least one peripheral that only functions at
example 1f VDD_HV_A is set to 3.3V and the analogue 3.3V. Therefore the default is to run these from 3.3V. The analogue pins
supplies are set to 5V, you cannot drive 5V into a can only be driven to the same voltage as the VDD_HV_x domain they are
From MCU pad in the VDD_HV_A domain situated in (ie max 3.3V) so makes sense for the analogue supply and
supply reference to be 3.3V
Jumpers on
main board
8 MCU_1v25 L MCU_1v25 L 3
8 MCU_SVO_S My+MCUSVOS 50 3 o
8 MCU_svas HyMCUVES @ 2 5
— O,
8 MCU_SvoL Sy MCUSVOL 3v31 . §| w3
MCU_3V3 L R37 z [
8 MCU_3V3 L > 1.0
DNP
V3
“Bv3_ “Bv0 TBva  “bvo “Bv3__ “vo “Bv3_ “vo “Bv3 Vw0 38 N Individual MCU - « DAC External
f isupply control Ref Voltage
| =® O] [ =® O] | = O] | = O] | = O] funpers @® O| serect
3 % 35 36 7 JiL
o 5 5 3 3 T MID3LCT4 <
R7 0 o P2 Q2o < o
— AN o ® s
<
O
- U
o o 0 a
s < <
O, % o o O O - -
e % o s g S | | o | 2 R36 (Current Limit Resistor to
) (3] w TPH2 | | | b g 3 1.0K protecxt against case when
o p x g g 4 [ | Q ’ other MCU supplies are
g 3] Q I I z z 2 2 disconnected and external
< < < reference supply is live)
0 — ] ™| =] < |of«
g 3 : opfE=|eizr 3 E g 8 geEsgEss o 2 e
g5 g t y380ese a g g 2 88323939 @ i
2 2 X << 9 2 < 5 >'>|I\3‘x\xl_"4‘ 5 o,
| | P 11 << 110 ) [8) 3 | D3>2>3>33 a a
> > Q >>_11>>> | | [ [¢) 11222 3 S =
5 5 2 Illlé I T z z > g 8 8408 D‘Dlg 2 a 5, g
g g N 8955988 = 4 I >>8>990¢¢ S o Differences to 324BGA
> > I, >>9 8>>> g 3] 2 ENY)
8 > 3 - 1 more VDD_HV_A on 256BGA
> - 1 fewer VDD_HV_B
Analogue MPC5748G 256 BGA Flash 1.25v Core & External Ballast - 1 fewer VDD_LV
Package 20f3 Power Pins - 2 more VSS_HV
- 1 fewer VSS_LV
3 s}
od O ow Q 0
2\ gI 8\8\8\8IBI8\%\%\EI;I2\:\:\gl %\ (ﬂl ﬁIEIE\E‘\g\;IFP)Ig\’Q\§\§I:IE\3\
TP10 > > >>>>>>>>>>>>>> > > SISISISISISISISISISISISIS
TP11 TP12 TP13 TP14 I‘ II I\I\I\IIIII\I\I\IIIII\II\I\II I‘ JI qulq‘J‘J‘JIJIJ‘J‘J‘JIJIJ‘J‘
9] 12} NNNNVVVNNNNNNUN [9) 12} NDNNNNNVVDNNNNON
4 Y DDDNDDDNDDDNDDNDDNN n Y DDDDDNDDDDDNDDNY
> > >>3>3>3>3>3>3>3>3>>>>> > > >>>3>3>3>3>3>3>3>>>>>
o o ohleololo Tololalo 2 - ol °°|“ oo PPC5748GSKOMMJ6 + OTB-256(324R)-1.0-006-00
u s o S o e e e o - HVA_CAP - EEZC -~
3 g l
GND N
= = o R4 J13 \ - Automotive Microcontroller
ADCO_GND ADC1_GND | O (e=m] GND - Applications
GND ‘g - freesca’e- East Kilbride, Scotland
GND PH1 - - Freescale General Business Use
@ Drawing Title:
Ground Links RO O R10 0O cea MPC5748G 256 BGA Daughter Card
(0 Ohm [ S [ N '._é_ﬁryp Page Title:
Resistors) ADGo_GND oo ADCL GND A MPC5748G MCU Power
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5 MCU Decoupling and bulk storage

Capacitor Types:

ADC Eiash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP ca8 ADC1_CAP ca6 ADC1REF_CAP HVFLA_CAP 4700pF - Ceramic X7R, 50V 10% 0402
1000pF 1000pF
0.01uF - Ceramic X7R, 50V 10% 0402
0.1uF - Ceramic X7R, 16V 10% 0402
0.68uF - Ceramic X7R 16V 10% 0805 (Murata GCM219R71C684KA37 )
C2  eof+ C59 C3 e|+ C58 ca7 C57 C36 C34 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T
10UF 2= 0UF 10UF A1~ =2=10UF = s 2= 2—00UF 2.2uF - Ceraminc X7R, 10V, 10%, 0603 (Taiyo Yuden LMK107B7225KA-TR)
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF - TANT, 12.5V 20% ESR=0.08R 7343
10uF - TANT, 35V 10% ESR=0.125R CC7343-31
L L B
= C56 = C55 = 4_7uF Alternative (150-78844)- Polymer ALU, 16V 20% ESR=0.08R
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-18
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 caz
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 470pF 1000pF
Lo L] L] L] L] L] L] L
T~ 10UF T~ 10UF T~ 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 LP Internal Reg Cap
Lv_cap co4 c49 €0 €2
0.1UF 0.1UF
'|' 0.1UF 0.1UF DNP DNP B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
c8 4700pF
2= 2= 2o 2o 2= 2= 2o 2o c9 C10 c29 C60 C31 C20 C43
Place 2 —22UF 2—=22UF =2—0.68uF =2—0.68uF ~2—0.68uF ~%—0.68uF 1uF
1 t DNP DNP (low (low (low DNP LMK107B7105KA-T
close to (low (low ESR) ESR) ESR) (low (low ESR)
transistor ESR) ESR) ESR)
c45 c21
c3s2 €39 0.1UF 0.1UF
GND 0.1UF 0.1UF DNP DNP (Murata GCM219R71C684KA37)
GND GND GND
VDD_LV (1.25V) Decoupling. Place one of the non DNP caps each side of the device 2_2uF caps Place one 0.68uF cap footprint
as close as possible to pin. Distribute other (DNP) caps around rest of pins are DNP. each side of package
Place close
See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail) to emitter One of these is DNP. May replace 2 caps with
0.47uF to keep overall capacitance within

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)

- Automotive Microcontroller
- Applications

- ~ | East Kilbride, Scotland
- fr e esca’ e Freescale General Business Use
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S GPIO 1 of 2

(WKPU2 / NMI0)

** PAL is also NMI. Routed to 1/0 Matrix (WKPU3)
Key to text colours:
purple - Comms Physical Interfaces
Orange - Other Peripherals and 170
Blue - Debug (JTAG & Nexus)
Black - Clock, Reset and Control
RED - 1/0 Matrix and other functions (eg LED)
Green - 1/0 Matrix (dedicated)

~ N~ DO 00 MMM m ©0 G0 G0 00 G0 GO GO B0 00 CO GO B 00 00 €O

00 G0 G0 0D 00 0O GO B0 00 00 GO G 0 O OO GO

~~ 000000 GO GO DGO GO GO 0O 0O GO B

© ®

oo

U1A
(SD_CD - WKPU19) PAO G4 G2 P (MLB_12C1._SCL)
PAO a—
(SWL & GPI0™™)__PA F3 | PAO PEO "F7PE WIB_T2CI_SDAY
gﬁ% (W2 & GPI0Y PA F1 | PAL MPC5748G 256 BGA PEL A7 pE TR A TX I
on WIT_RXCLK) PA3 G Eﬁg Pg Al0_PE FR_A_RX)
PA4 EKTE&?J 0 _bAL T2 lpp Package 1o0f3 GPIO Pinsl pes [AE PES FRETN)
Eﬁg VLB _GP10) PA6 D PA5 PE5 "55—BEg (SD_CI
ong WIT_RXD2) PA7___Cl15 | PA6 PEG ["A5 — PE7 €
ong —RXDL) PAS__ B PA; PE; G1__PES (SAT_T2C
A9 RWTT_RXDO) PA9 _ B15 | PA PE8 "'HT PE9Y (%Al |?c7 o)
a0 TT_COL) PALD Al5 | PAY PE9 ["G3PEI0 GA
AL RWTT_RXER) PAL1L_B14 | PAL0 PE10 Mi3—PE S
oAl CWPL 15 7 10) _PA p6 | PALL PEL1 "612 PE T CRS)
oALs TWPL 14 7 10y PA RS PAlg F’Elg C16 PE WIT_RXD3)
vyt CWP1_12 7 10) __PAl4 P4 gﬁh 254 Ald PE H%gLDz)
FALE BE
PALS CWPI_10 7 10 AlS R2 PALS PELS Cl2 PE 1 D3)
CANO_TX) P L P7__ PF (SAI0_NCLK)
Egg TANO_RX) P vz | PBO PFO 46 pF (%Alo BCLK)
TTNOTX) 5 A5 | PBL PF1 ~Re—PF >
PB2 TN RX) P D4 | PB2 PF2 "R7—PF A0 2
ggi ADC_POT) PB4 T Egi Eii R8 _ PF4 (SATO DL
= P10 PB5 e P [Pe_p5 (SAT0_D0
PB6 GPI0 PB6 4 PF6 (SAT1_SYNC
pa7 GPT0 PB7 _ R16 | P56 PF6 ~pg—PF7 SATT HLLK)
=S XTAL3Z) PBS__ Til ;gg §E7 PES GPT0)
= EXTAL32) P Tio | PBS PFS 4 PF SW3_& GPI0) _WKPUZZ.
810 SAT0_SYNC) P 7 ) o [fP2_pE CWPL_8 7 10)
=t GP10) P M PB1 PF10 MR PF SWa_& GPI0) _WKPUIG.
pB12 GPT0) P L14 | PBLL PFLL T pF GPI0)
PB13 TB_DNY P 115 | PB12 PF12 "'53—pF CWPL_1T 710)
= (IERSD) PB14  Kib Egij Eiii D14 _PF RWTT_NDTOY
CN G 5 F15
sy WB_CN 7 SIC) P Kie | PE1E Pl ois P RVTT_RXDV)
o) PCO__ B10 RMI1_NMDC)
ggg (TO0) PC Do | PCO PGO RWTT_TXCLK)
s USBL_CLK) PC2__ Bl Pg% Pgé TEDT & GPIO
pos —(USBL DIR) PC3__Cl g o gG3 TEDZ & GPIO
oo FRB_TXEN) __pC A TED3 & GPI0)
o TRAT PC5 Bo | P4 PG4 5 TEDZ & GPIO
oo TINL TX PC6 PCS PG5 "M1_PG6 CLKOUTL GPI0Y
b7 TINL RX PC7 4 Pgﬁ Pgﬁ L2 PG7 CLKOUTO GPT0)
pos R5232_TX) pC! B gcg geg PGS GPI0)
pCo RS232_RX) PC: C 34 PGO WLB_IRQ -~ WKPUZL)
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MCU-XTAL MCUXTAL 17|
MCU-EXTAL >< MCU-EXTAL T8 | X720
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3 G GPI0O 2 of 2
‘ uic
Rey W ext curours! 8 PIO (SF’B 30 (A;: .
Purple - Comms Physical Interfaces 8 PIL (5D & M i MPC5748G 256 BGA
Orange - Other Peripherals and 1/0 8 P2 SD DT 3 2 Pus P10 .
Blue - Debug (JTAG & Nexus) 8 PI3 SD_DO P B5 | PI3 _ PM3 T15 P4 P10 PMi‘ M
Black - Clock, Reset and Control s pia £517 TP zz Si Pl Package 30f3 GPIO Pins2 PM4 [E5——PME G0 Ems g .
RED - 1/0 Matrix and other functions (eg LED) 8 PIS USB1_NXT )5 PI5 PM5 10
Green - 1/0 Matrix (dedicated) 5 bl 3 Eg_;g Jg E hle
& P ME b /7 00 _pis 314 | PI7
rops EI0) P he
&6 P1 TPI0) PILO e
8 P1o ENET_RSTY P H16 | P10
8 Pl TPTO & WLB_PS0) P c15 | P11
8§ P2 GPT0 & WLB PS1) P cla| P2 iz s GPIO)
6 Pus SATZ_D0) P T12 ML > PMu4 8
6 pna SATZ_CLKY pii5__pi1 | P14
8  PII5 SAlz - PI15 |
SAI2_SYNC) P. R
§ PO SATZ BOLK) B PJO
8 Pl SATET0) 5 Rio| PIL
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8 J P10 P. 5| P .
& Pio €1 P R3 | P19
& P TPI0 PJ | P
8 P2 TPT0 PJ N5 | P2
& Pus TPI0 = T.
8 PaL4 GPI0 PJl5 R4 | P14
8 PJI5 PJ15
K5 POO (GP10) POO 8
8 PKO cP10 PRO___ T8 1 pko POO Te—po1(CPI0) §§ = M
PK1 crTo Pl Ha ] ok PO1
8 P10 P La| K1
8 PK2 P10 P N PK2
8 PKsS P10 P M3 | P2 e
8 P4 TPT0 PK5 M5 | K%
& ope TPI0 PK6 M6 | KO
8 J P10 PRz M7 | PO
8 PK7 P10 P Mg | PK?
8 PKe P10 P Es | K&
8 PK9 TPT0 PRI0__E7 | PX9)
& P GPI0 P Fg | P10
8 3 P10 P 612 | Pk
8 PKL P10 P Hi2 | PKI2
8 PKI3 e P11z ] P2
8 PKia TPT0 PK15 D
8 PKI5 PK15 .
(GP10) PLO_ c4
8o 22 (GP10Y S
Differences to 324BGA
- 14 fewer pins on Port L
- 12 fewer pins on Port M
- 16 fewer pins on Port N
- 14 fewer pins on Port O
- 12 fewer pins on Port P o
PP12 L ﬁ%@g—gi PP12 8 (And corresponding changes
F’Pli Pp14  (USBO DL Egﬁ g to daughtercard connectors)
PPL PP USB0_DO!
PP15 = = PP15 8
USBO_STP PQO
8 POL —WBO*CLK PQ o Automotive Microcontroller
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Oscillators and External Clock
8  EXT-CLK > EXT-CLK (From SMA connector on main board)
B c62 ”12PF
4 PB9 L—Exmy 3 tl
3
2 R33 Y20 O
1.0M 32.768KHZ 2
DNP C7 | 12PF
1 EXTAL |
- | os1 | 12pF b - bl
4 peg P> ——(XTATZ2) ’ bl R8 Yi
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
4 MCU-EXTAL ((—MCU-EXTAL 1 xTAL b O
) ) a1
4 MCU-XTAL ) MCU-XTAL 2 i GND
3 R3# 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND
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| 2ed Signal Termination
D
Ethernet Termination
4 PG13 e R1 % o PG13-R 8
4 PG12 =) PG12-R 8
PHO R 0 PHO-R
4 PHO = e PHO-R 8
HL R 50 PHL-R
4 PHL Br =) 50 PFoR PH1-R 8
4 PH2 % - PH2-R 8
4 Pco 3 PGO R2 50 PGO-R 3> PGOR 8
Place resistors as close as possible to MCU
MLB Termination
mtg gIAGT MLB_DAT 8
MLB_CLK MLB_SIG 8
| MLB_CLK 8 c
R20 R25 R29
100 100 100
¢DNP 4 DNP 4 DNP
4 ppa HPBL R23 son0 MLBSN % 3> MLB_SN 8
4 PD15 > PD15 R21 o Q__MLB_SP N (PD[15] Shared with MLB_DAT for 3-pin mode) >> MLB_SP 8
4 PBIZ D PB13 R30_ 0__MLB DN - >>  MLB_DN 8 e
4 PO Y PD14 R32 0 MLB DP N 5> MLB_DP s
4 PBIS Y PB15 R26 A A0 MLB_CN (PB[15] Shared with MLB_SIG for 3-pin mode) 3> MLB_CN 8
5 P8 > PI8 R28 o 0 __MLB CP G (P1[8] Shared with MLB_CLK for 3-pin mode) >> MLB CP 8
Place resistors as close as possible to MCU B
From MCU Layout Note - Place resistors as shown with To Daughtercard
shared pad (as close to MCU as possible) B
— Fowsanal Remgve R1 and
R fit R2 to
‘ia enable 3-pin
2 ONE signals
MEUPn | . LVDS Signal r.1cu=-| LVDS Signal
R1 0
R1 Fitted by default
for LVDS 6-pin signals
- Automotive Microcontroller
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- f ’ ~ | East Kilbride, Scotland
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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
si1ze nas peen increased to C so will need to be printed on larger paper.
24
- The Crystal Signals are NOT routed via the daughtercard connectors . Sl S
- 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 left) §§ 5 5 g
- R - - & 3 T >
- The connector schematic symbols have been horizontally mirrored so they match the main EVB 4 << - o
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates & < 7 ] > o
with pin 1 on the plug. . b5) 5 5 2
o & T T 4
21 P20
(GND) SH: H1 (GND) (GND) SH: H1 (GND)
Y GND) [GE) P
6 BxToK  H>—0 CLK « x— pC1 4
PGBND) 31 £ PH7 4 4 PH10 ::::0 PE3 4
4 PB2 (GNDY PB3 PH6 4 4 PH4 PE5. PHS 4
[GE N pv PHE PB3 M 4 PES iy PG PCO :
PE6 X (GO) PHe PI5 X P Qs
4 PE6 o > (GND) 5 PI5 500 e PC3 4 [
5 P (GZ) (PP3) 5 PQO BCh Ph PE4 4
mial < 4 PC5 PHY 4
(P5) jova PE7 . 4 G0y 17| 1 L10)
PI1 PK9 PG14 PE15
5 PIL e oy PK9 5 4 PGU e AT PELS 4
e (G PC12 4 PH12 BCa BES PORSTx 4
c13 25 PK1L & be1z g o re o T3 [ - )
4 hos 10 CGD) PRIz ¢L9) 7] [z | pon 4
5 PIO - (Ppa) bC. *—551 o1 ; PG11
5 PK10 o 30 in 4 PC2 PA (G PQ1
4 PC8 KT BK1s PK14 5 4 PA6 1G] — PG10
5 PK13 BNDY 5Co PK12 5 H1L X 502 ; PG10 4
P2 a7 PLO pcy : 4 PHLL AS (G PQ2
PK15 * 39 (GD) pLo 4 s E1a rao | pos
5 PKIS PC15 (PP1) 4 PEl4 4 [ED) > PQB 5
4 PC1S (G)) 25 (GND) 5 PQ4 = 4 o .
(GND) 5| PC14 4 PG5 eI PP13
(PP6) 7] 21 pCl4 4 5 PQ5 £ PP12 5
(GND) X9 (D) P4 s 5 PQ7 3 BPTT Pl4 g
o12) 151 (PO11) 5 PP1S ) 1 GNDY PP14 ol
(POTY %53 54 % (P08 PL12) 53 I PL2)
(P010) o 56 < (GND) (PL11) o [ (PL5)
(PO4) joma PHL4 oHa 4 (PLG) o1 [ (PL13)
(P09) = (POT3) (PLT) %59 I (PHO)
(GND) SH H3 (GND) (GND) SH4 (GND)
(6ND) SHe SHS (GD) (eND) sH HS (@ND)
PG5 1 62 PO1 (PL15) (PL14)
4 PGS (POTay 3 64 PHLZ PoL A (PL) o 61 (PI9)
PO X5 | 66 PG4 pis N P12) fomn 66 | (1)
5 Poo PI7 7 68 PHL5 4 PE12 PAL0
5 P17 G0} 5 CFoTSy PH15 4 4 PEL2 s T PALD 4
(6ND) oz 72 PE10 4 4 PAn (GNDY AS PA9 4
PEL 73] 7 PEO PE10 A7 75 PFId PA8 4
4 PEL e z oty PEO 4 4 PA7 £ L PF14 4
5 PI6 G g (GND) 4 PEI3 Fi5 PHoR PGO-R 7
PEIL 79 8 G2 4 PFIs . 2 PHZR 7
4 PE1Ll PG3 8 ™ PG2 4 4 PGl R 1 o9 PG12-R
4 res (CiDy 8 E9 e p ;bR R 83 FGIIR PGIZR T e
D — 5 PE9 4 7 PHO-R o5 @Dy PGI3R 7
4 PE8 (GDy 88 CURSTQ PAL 4 4 P 87 [88 ] (o)
e o 87} % BNS! MCU-RSTx PMB) 89 90 (PM10)
PR 92 (P03) PHa PH3 a1 2 PM4 o 5
4 (GNDY 3| . (GND) 4 i M3, 93 4 PLL ; o M
a7 PG7 96 PG6 . " s PIG! 95| o6 Gy
PR PGB 98 PCLL = M (PM13) X o7 8 PMs s 5
i b oLl 3 [ 100, o2y PML4 & pula |~ 99 ] 100 U PI13 5
(GNDY 101 102 (GND) 5 (GNDY 101 102 12 e 2
(GND) 103 104 D: 103 104 PD9
- PBL 105 106 PRI e : 3o D12 105 106 PIz it :
4 PK2 107 108 PF12 2 111 107 108 PB7. 2
5 PK2 TGNDY 109 (D) PF12 5 PI11 D10 109 BILS PB7
O 1 HiX— & 4 PDI0 PILS 5
4 PF13 2 3 (GND) | 114 LB_CN
5 PK4 BKE 3 K3 7  MLB_DAT TBS1G TBCP ; MLB_CN 7
5 PK6 Ere > £rs PK3 5 7 MLBSIG TR @Dy > MecP 7
5 PK8 (GUT) 11| PEiT PK5 s 7 MLBCLK (eND)
(GND) *Shg H (GNDy PFL1 (GND) B
(GND) SH10 HS (GND) HS (GND)
PF9 T PK7 X MLB DN
4 PR PALZ 3 PCE KT H 7 MLBSN LB SP 123 WLE_DP ; MLBDN 7
4 PAl4 (PNI3) 5 PF8 PC6 M 7 MLB_SP [ED) 125 | [@D) MLB_DP
(GND) Al GRDy PF8 (GND) 127 | i (GND)
(PN11) w129 ] PC7 pC7 4 4 PD7 129 Pl14 5
P11 ¢y © o7 PJ5 131 P7 pia
5 PJ1 BI10 PJ12 5 PJ5 B30 PJ7 5
5 PJ10 Tl = W)) PJ12 5 5 PJ0 [CD) PD11 4
5 PKO P36 5
5 PJo oy 0y PIls 5 4 PDS = 13 138 — PD6 4
(GND) *1a1 ] (PNB) 4 PBS BIL PD P2 2
P13 143 | PF10 4 PBIL D1 14 ] oS
5 PJ3 PA4 (G) PF10 4 4  PD1 31 GNDY PJ8 5
4 PA4 (G PJ14 s 5 P GNDY PB6
(PN10) 149 | 150 @y > P 4 D8 149 | 150 PDO PBe 4
« PA15 X151 152 (PNa) o8 ) 151 152 PIL0 oo p H
4 PALS W) [ 153 154 PAL3 5 pats 4 P 5 153 154 ] (@woy 2P0
(PN6) 155 156 (GND) b 61 155 156 D4 ot 4
(GND) 157 158 (PN5) P 2 157 158 PF6 ;; = 4
(PNOY 159 160 PA12 S P " N 73 159 160 (PNI)
o810 « PB10 161 162 vy 2 PAR 5 P3 GNDY 161 162 % (G\D)
4 Ty 163 164~ PEL or1 4 oND) {163 | 164 |  Pr4 - 4
(GND) 165 166 PFO ;; PFO 4 PF2 << PF2 165 166 F7 PF7 4
@0y 67| [Te8 | 4 T [ 67 | 168 PF3 josid 4
(GND) 169 7 (GND) (GND) 169 7 GND)
MCU_5v0 S 71 7 MCU 3v3 S (GND) 7 172 1 GND)
2 MCUSVOS 1 73 7: 1 MU V3 s 2 DC_5V0_S 173 | 72 1, bcavas
t = Z 1 TPV I 1 TPV
MCU_1V25 L 77 7 MCU _3v3 L DC_P12v 7 DC 3v3 L
2 MCU_1v25 L 79 180 MCUBVO L QR MCU VL 2 e DC V25 T 180 BC 5V0 L Tve
(GND) SH12 SHIT [EI) MCu_svo_ L SH SHIT
LUG 18( LUG 18
Plug Plug g
GND GND
GND GND
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X MPC5748G

Customer EVB 176QFP Daughter Card (MPC574XG-176DS)

Revision Information

Rev| Date Designer Comments
Table Of Contents: X1 | 11 Mar 2013 | Alasdair Robertson | Initial release sent for review based on X-MPC574XG-324DS X2
Power - MPC5748G power pins footprint Sheet 2 X2 | 13 Mar 2013 | Alasdair Robertson | Version sent to Pre Layout, incorporating fixes from review
Power - MPC5748G Decoupling Capacitors Sheet 3 X3 | 15Mar 2013 | Alasdair Robertson | Component consolodation, Added MCU GND tab. Sent to Layout
GPIO - MPC5748G GPIO pins 1 of 2 Sheet 4 X4 | 29 Mar 2013 | Alasdair Robertson | Changes made during layout to Daughtercard Connectors
GPIO - MPC5748G GPIO pins 2 of 2 Sheet 5 X5 | 15 Apr2013 | Alasdair Robertson | LAY RefDes Re-Sequence & SCH Back-Annotate
Clocks Sheet 6 A 15 Apr 2013 | Alasdair Robertson | Post Layout (Back Annotated). Matches PCB RevA
Bus Termination Sheet 7 B 22 Jul 2013 Alasdair Robertson | Update to accomodate extra socket pins on MCU
Daughtercard Connectors Sheet 8 C 19 Nov 2013 | Jesus Sanchez The socket was updated, exposed center PAD is grounded.

D 19 Dec 2013 | Jesus Sanchez Changes on MCU Power to validate MPC5746

D1 | 17 Aug 2015 | Alasdair Robertson | Tidy up Schematics for UM (RevD PCB)

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% 0.1w 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 Automotive Microcontroller Applications

East Kilbride, Scotland

-
-
- ™
- fr eescal e Freescale General Business Use

Jumper default positions are shown in the schematics. For 3 way jumpers, default is always posn 1-2.
2 Pin jumpers generally have the 'source'" on pin 1.

All switches are denoted SWx
All test points are denoted TPx
- Test point Vias are denoted TPVx

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

Designer: Drawing Title:

A Rotersen MPC5748G 176 QFP Daughter Card
User notes are given throughtout the schematics. Drawn by: rﬁ?TME d Title P
- R - " ndex and Title Page
Specific PCB LAYOUT notes are detailed in ITALICS . 9
Approved: Size Document Number Rev
A Robertson B SCH-27898  PDF: SPF-27898 D1
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Caution:

h -

/= E MCU Power Connections
A

Default Configuraiton:

- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin - ALL MCU supply voltages are set to 3.3V (ADCO, ADC1, VDD_HV_A,
must not be supplied from 3.3V (remove the HVA FLA VDD_HV_B, VDD_HV_C, VBallast) : ) )
Jumper) - VDD_HV_FLA = External 3.3V supplied (Jumper fitted)
- VDD_LV Supplied from ballast transistor
- Don"t attempt to over drive an analogue pad to 5V oL ~ ~
when the digital VDD_HV_x supply is set to 3.3V. This This is not necessarily the same as the default shown in the RM. All
will trigger the ESD protectrion on that pad. For VDD_HV_x domains have at least one peripheral that only functions at
example 1f VDD_HV_A is set to 3.3V and the analogue 3.3V. Therefore the default is to run these from 3.3V. The analogue pins
‘ \eu supplies are set to 5V, you cannot drive 5V into a can only be driven to the same voltage as the VDD_HV_x domain they are
SES'SW pad in the VDD_HV_A domain situated in (ie max 3.3V) so makes sense for the analogue supply and
jumpers on - reference to be 3.3V
main board
8 MCU_1v25 | Hy-MCU V25 L
8 MCU_SVO_S My+MCUSVOS 500 3 %
8 MCU_svas HyMCUVES N
8 MCUSVO_L MyMCUSVOL V3 1 T
MCU_3V3 L
8 MCU_3V3_L s )
-
“Bv3_ “Bv0 TBva  “bvo “Bv3__ “vo “Bv3_ “vo J8
Individual MCU
soppiy control | =® O] [ =® O] | =® O] | =® O]
Jumpers 3 % 35 36
o o N N Individual McU
R27 0 o sﬂp;l)\ll;/ (L:lgntrol
Jumpers
— [« %
& S
o Q S % E <
3
S ) th TPH2 < S g <
o o 5 ; § I U‘
o Q Q T T T R36 [$)
[a] Q =] 0 w
< < < &)
. 3
— < (=15
8 3 8 o%]ﬁﬁ g N & 3|22 8
u1B 3 s} i 883 3 3 4 5398 I}
g 9( o :|<:<::\ ;I ;‘ G lel:‘:‘ o,
;‘ %I g Iz S I %.’:I DIDIS‘S‘ EI Differences to 324BGA
2 K < 8355 3 8 ’ e 8
g g z >228 o > > - 2 fewer VDD_HV_A on 176QFP
5 > > - 1 fewer VDD_HV_B
g - No VDD_HV_C
- 5 Fewer VDD_LV
Analogue MPC5748G 176QFP_ Flash 1.25v Core & External Ballast - No VIN1_CMP_REF
Package 20f3 Power Pins - 15 Fewer VSS_LV
Central Pad for heat -3 Fewer_‘ VSS*H\-/
38 g oo N dissipation & GND - Heat Dissipation GND TAB
a o © 0N ©N D a 3
< <, ~ AN 0 A > =1
| U [ N | | HNMm S W
> > >>>>>>2> > > [ajayajayal
I I IIITIIIT I 4 LI
| U o | | aooaa
[} 1) nnuununnuyn [} 0 Tt !
4 Y DOOLNOLNWY n n XXX X
> > >>>>>>> > > W www
2 5 ~ ﬁ‘% B‘£‘§‘§ & FvA GAR 2 . KIRIR 8|S PPC5748GSKOMKUSG + OTQ-176SG-0.5-004-00
J] 0 R0 R @ 1oio 00 l
= = - R37 Ji1 ‘Automotive Microcontroller
ADCO_GND ADC1_GND GND GND PH1 10K O @ GXD " Applications
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Ground Links RS 0 R 0 INTBAL_SELECT enable - o st oo MPC5748G 176 QFP Daughter Card
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Size Document Number Rev
B SCH-27898  PDF: SPF-27898 D1
Date: Tuesday, August 18, 2015 | Sheet 2 of 8
5 | 4 | 3 | 2 1




h -

/= E MCU Decoupling and bulk storage
A

Capacitor Types:

ADC Eiash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP c43 ADC1_CAP c34 ADCI1REF_CAP HVFLA_CAP 4700pF - Ceramic X7R, 50V 10% 0402
1000pF 1000pF
0.01uF - Ceramic X7R, 50V 10% 0402
0.1uF - Ceramic X7R, 16V 10% 0402
0.68uF - Ceramic X7R 16V 10% 0805 (Murata GCM219R71C684KA37 )
C4  eof+ C44 C3 e|+ C33 ca1 C40 Cc32 C31 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
10UF 2= 0UF 10UF A1~ 2=10UF = s ¥ 2.2uF - Ceraminc X7R, 10V, 10%, 0603 (Taiyo Yuden LMK107B7225KA-TR)
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF - TANT, 12.5V 20% ESR=0.08R 7343
10uF - TANT, 35V 10% ESR=0.125R CC7343-31
L L B
= Cca2 = C35 = 4_7uF Alternative (150-78844)- Polymer ALU, 16V 20% ESR=0.08R
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-18
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB
HVA_CAP c27 c24 c48 c46 HVB_CAP c23
470pF 1000pF 470pF 1000pF 470pF
Le L] L] L] L L
T~ 10UF AT~ 10UF
T I T 1T
c26 c25 car ca5 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 LP Internal Reg Cap
LV_CAP C50 C20
'|' 0.1UF 0.1UF B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
c7 4700pF
2= 2= 2o 2o c8 c9 c49 C30 c21 c28 C36
Place 2 —22UF 2—=22UF =2 —0.68uF =2—0.68uF =%—0.68uF ~%—0.68uF 1uF
1 t DNP DNP (low (low (low DNP LMK107B7105KA-T
close to (low (low ESR) ESR) ESR) (low (low ESR)
transistor ESR) ESR) ESR)
c37 c29
GND 0.1UF 0.1UF (Murata GCM219R71C684KA37)
. GND GND GND
VDD_LV (1.25V) Decoupling. Place 2_2uF caps Place one 0.68uF cap footprint
as close as possible to pin. are DNP. each side of package
Place close
See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail) to emitter One of these is DNP. May replace 2 caps with
0.47uF to keep overall capacitance within
Differences to 324BGA
- 2 Fewer VDD_HV_A capacitor pairs . ﬁuto"rgaottii(\)/:SMicrocontroller
- 1 fewer VDD_HV_B capacitor pair P EZ; Kilbride. Scotland
- No VDD_HV_C capacitor pairs - .
- 5 fewer VDD LVpcapaCitgr pairs - freesca’e Freescale General Business Use
- Drawing Title:
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3
5 GPIO 1 of 2
U1A
(SD_CD - WKPU19) PAQ 4 PE (MLB_12C1_SCL)
8 PAO — PAO PEO PEO 8
(WKPU2 / NMI10) (SWL & GPI0O™™)__PA. 9 PE. WLCB_T2CL_SDAY
** PAL is also NMI. Routed to 1/0 Matrix  (WKPU3) g gﬁ% (52 & GPI0Y PA. 7 Eﬁ; MPC5748G 176QFP PS 6 _PE FR_A_TX_EN gg g
WIT_RXCLK) PA3___ 114 7 _PE FR_A_RX)
8 PA3 T PA3 = PE3 = = PE3 8
- 8 PA4 VP13 7 T0) PA 1| oaa Package 10f3 GPI0 Pinsl pEs | 160 PEZ FRE_TX) Ex M
Key to text colours: 8 PAS SAT_GPT0) PAS 6 1_PE5 o
purple - Comms Physical Interfaces s pao B GPT0) PAG 27 | PAS PE5 167 PE6 (3D CM PES M
Orange - Other Peripherals and 1/0 0 pag WTT_RXD2) PA7___128 | PAS PE6 "168 PEY (S PES s
Blue - Debug (JTAG & Nexus) 5 bAs “RXDL) PA 29 | PA7 PE7 151 PEs (AT _T2C PE7 e
Black - Clock, Reset and Control 5 o RWTT_RXD0) PA 30 | PA8 PE8 [—55—hE (%AI T2 o) PE8 .
RED - 170 Matrix and other functions (eg LED) RO MTT_C00) PA10 131 | PA9 PE9 53 —pF10 GA PE9 .
Green - 1/0 Natrix (dedicated) RVTT_RXER) PA 32 | PAL0 PEL0 55 —5E : PE10
8 PALL PAL1l PE11 = PE11 8
CWPL 15 7 10) _PA 53 33 _PE T _CRS)
8 PA12 PA12 PE12 |5 = PE12 8
CWP1_14 7 10) _PA 52 27 _PE WIT_RXD3)
8 PALS TWP1_12 7 10) P PA13 PE13 736 5E USBL_D? PEL3 8
8 PAL4 TP To 7 To—pe—og-| PALY PEL4 (26 PE T PEL4 8
8 PAIS - Al 48 | o s pE15 |3 PE D) PE15 8
CANO_TX) P 39 63 PF (SAI0_NCLK)
6 PBO TAND_RX) P 20 | PBO PFO 62— pF (SAT0_CL) PFO 8
8  PB1 PB1 PF1 E , PF1 8
TINO_TX) P 176 65 PF 3
8 PB2 PB2 PF2 = > PF2 8
s pos TTNO_RX) P 1 66 PF G prs s
ADC_POTY PB4 88 | PB3 PF3 767 PF4 (SAT0 DT
& ped P10 5 PB4 PF4 = PF4 8
B5 o1 68 __PF5 (SAT0_DO
8 PB5 P10 PB6 o2 | PBS PF5 69— FF6 (GATT_SYAC PFS 8
8  PB6 S o5 PB6 PF6 [5—pF AT HLLK) PF6 8
8 PB7 PB7 PF7 = PF7 8
6 Pes XTAL32) PBE 61 42 Prs P10y e H
EXTAL32) P 60 | PB8 PF8 21 PF SW3_& GPI0) _WKPUZ2:
6 PBY SATO_SYN g PBY PF9 s ; PO 8
8  PBIO SSTNC) 82 | be10 PF10 (45 PE Gl WA ) PFI0 8
GPI10) P 96 47 __PE SW4 & GP10) _WKPUIS:
8 PB11 PB11 PF11 = PF11 8
GPT0) P 01 43 PF GPT0)
8 PB12 PB12 PF12 = PF12 8
TB_DNY B 03 29 PF CHPL 11 710)
7 PBI3 T = PB13 PF13 SF PF13 8
7 PBl4 WL SN) 4105 ] opry pF14 | 228 PEL4 RUTT_IDTO) PF14 8
7 PB15 WLB CN 7 SIG) P 07 | ppie pr15 | 225 PF RVTT_RXDV) PF15 8
o) PCO 4 2 PGO RMI1_NMDC)
5 par (100 PC 49| 0C0 PGO 7121 PG RWTT TXCLK) peo !
5 b2 USBL_CLK) PC 25 | PCL PG1 PG TEDL & GPIO = 5 (eM10S E1UC_11_H)
5 pos —(USBL DIR) pC 24| PC2 PG2 PG TEDZ & GPIO = 5 (eM10S E1UC_12_H)
s poa TR_B_TX_EN) pC 59 | PC3 PG3 PG TED3 & GPI0 poa 5 (eM10S E1UC_13_H)
TRAT PCS 55 | PC4 PG4 M3 5Gs TEDZ & GPIO (eMI0S E1UC_14_H)
8 pes TINLTX b PC5 PG5 PG5 8
- C6 44 38 PG6 CLKOUTL GP10Y
8 pce CINL_RX PC7 PC6 PG6 PG6 8
] C 25 37__PGY CLKOUTO GPI0)
8 pC7 PC7 PG7 PG7 8
RSZ32_TX) PC8 175 4 PG8 GPI0)
& Fpcs RS232 R > Pc8 PGS - PG8 8
D PC! 2 3 PGY MCB_TRQ - WKPU21)
8  PCo T PC9 PGY [ PGY 8
CANL T PC10 36 38 PGI10 USB1_D4)
8 pcio CANL_RX P PC10 PG10 [ PG10 8
] C 35 39 PG USB1_D5)
8  PCll TR D560 5 PC11 PG11 [ PG11 8
a Ci2 17 16_PG WIT_TXD2)
8  PCl12 FRDBCT 5 PC12 PG12 PG12 7
a Ci3 174 15_PG WTT_TXD3)
8 PC13 TRDBG2 5 PC13 PG13 37 pa TSEL D0) PG13 7
8 PCl4 FRTECTS Ecie— PCL4 PG14 135 pG15_ (USBLDD) e b
8  PCl5 PC15 PG15 [ 2 PG15 8
s PDO HEXL & GPIOY  PDO 77|, pHo |-L17_PHO (RMII_TXD1) oHO ,
HEX2 & GPI0) __PD. 78 8 PH CRVTT_TXDO)
& ot XS ECPI0) PDL PHL PH1 7
D: 79 9 PH CRVTT_TXEN)
8 pp2 HEX4 & GP10 P PD2 PH2 == PH2 7
D! 80 20 _PH (eNTOSL_UC_5H)
8 PD3 5P10 5 PD3 PH3 [ == PH3 8
D4 81 62 _PH (eNTOSL_UC_6H)
8 pb4 P10 PD5 82 | PD4 PH4 =163 PH5 (ENTOST UC_7H) pHa 8
8  PD5 851 PD5 PH5 5 T PH5 8
GPT0 PD6 3 64 PH (VLB RST)
8 PD6 PD6 PH6 = = " PH6 8
P10 PD7 4 65 PH l
g ggg P10 P8 - PD7 PH7 HssPHs PH7 g
- PH8 -
s poo GPIO PD9 4| PD8 PH8 155 PH 5 Differences to 324BGA
P10 PD10__95 | PD9 PHO =148 PH10 pHo
8 PD10 PD10 PH10 20 PH PH10 8
GP10) PD12 100 PH11 27 FR PH11 8 - Port D 11 Not on 176QFP
8 Pp12 GPI0 & NLB_ST. 0 PD12 PH12 PH12 8
_ST) PD13 2 PH
g Pois WB_OP 04| PD13 PH13 PHIZ 8
LB DP) PD14 104 0__PH
7  PD14 T or 7 07T Fbis 106 | PPL4 PH14 = PH14 8
7 PD15 - ——— PD15 PH15 PH15 8
8 MCURSTX MCU-RSTx 29 | et
8  PORSTX ) PORSTX 153 ) PoRST Ve M
- Automotive Microcontroller
6 MCUXTAL (- mggé;’%‘;l_ gg XTAL - Applications
6  MCU-EXTAL ) - 22y EXTAL - fre esca’ew East Kilbride, Scotland
- Freescale General Business Use
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w7 iG GPIO 2 of 2
‘ k vic

ReY W Lext curours’ s PI0 PIO 72 | 0o
purple - Comms Physical Interfaces B 71
ange - Other Peripherals and 170 g ﬁ:% DI) P 70 | P11 MPC5748G 176QFP
Blue - Debug (JTAG & Nexus) 5 i3 D0) B 69 'Eg
Black - Clock, Reset and Control USB1_STP P14 4. H
RED - 1/0 Matrix and other functions (eg LED) g g:g > (USBL_NXT PS5 7 P14 PaCkage 30f3 GPIO Pins2
Green - 1/0 Matrix (dedicated) 8 PI6 USBO_RST, Pi6 1 ;:g o
8 b7 USBTLRST) ___ PI7 12100
7 I8 LB _CP 7 CLK)_PI8 10
GP10) P18
ENET_RST) P 111
s pz el P
B
8  PI3  PSD) P 1%2 PIL3
8 PI14 s 22 Pila
8 PI15 PI15
3 -
8 PJO . ;4 P10
8 PJ1 5 75 PIL
- > o
8 P4 (GP10) P. o
Cc
e
B
Differences to 324BGA
- 2 fewer pins on Port |
- 12 fewer pins on Port J
- No Ports K to Q
(And corresponding changes ||
to daughtercard connectors)
- Automotive Microcontroller
- Applications
- f ’ ~ | East Kilbride, Scotland
A
- r eesca e Freescale General Business Use
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Oscillators and External Clock
8  EXT-CLK > EXT-CLK (From SMA connector on main board)
B C39 II12PF
4 PB9 L—Exmy 3 tl
3
2 R30 Y20 O
1.0M 32.768KHZ 2
DNP C6  12PF
1 EXTAL ||
- | cas | 12pF b - bl
4 peg P> ——(XTATZ2) ’ bl R7 Yi
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
4 MCU-EXTAL ((—MCU-EXTAL 1 xTAL b O
) ) a1
4 MCU-XTAL ) MCU-XTAL 2 i GND
3 R3B 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND

- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
- fr e esca’ e Freescale General Business Use
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| 2ed Signal Termination
D
Ethernet Termination
4 PG13 PGS RS 4 0 PCISR PG13-R 8
G12 R4 0 PGI2-R
4 PG12 == PG12-R 8
4 PHO PHO RE 0 PHOR PHO-R 8
PHL R3 1 50 PHL-R
4 PH1 Br R0 50 PFoR PH1-R 8
4 PH2 = PH2-R 8
4 Pco 3 PGO R 50 PGO-R 3> PGOR 8
Place resistors as close as possible to MCU
MLB Termination
mtg gIAGT MLB_DAT 8
MLB CLK MLB_SIG 8
| MLB_CLK 8 c
R34 R21 R25
100 100 100
¢DNP 4 DNP 4 DNP
4 ppa HPBL R3L jn0 MLBSN % 3> MLB_SN 8
4 PD15 > PD15 R33 o Q__MLB_SP N (PD[15] Shared with MLB_DAT for 3-pin mode) >> MLB_SP 8
4 pp1z H)PBIS R26 s A0 MLE DN = 3> MLB_DN 8 1
R28 4 A~ Alg_ﬁu;!o
4 PDl4 H—PPL R29 s AO_MLE DP > MBDP 8
4 PBIS Y PB15 R22_ 0 MLB CN (PB[15] Shared with MLB_SIG for 3-pin mode) 3> MLB_CN 8
5 P8 > PI8 R24 o 0 __MLB CP G (P1[8] Shared with MLB_CLK for 3-pin mode) >> MLB CP 8
Place resistors as close as possible to MCU B
From MCU Layout Note - Place resistors as shown with To Daughtercard
shared pad (as close to MCU as possible) B
— Fowsanal Remgve R1 and
" fit R2 to
‘ia enable 3-pin
2 ONE signals
MCUPIn | . . . LVDS Signal r.1cu=-| LVDS Signal
R1 0
R1 Fitted by default
for LVDS 6-pin signals
- Automotive Microcontroller
- Applications
- f ’ ~ | East Kilbride, Scotland
A
- r eesca e Freescale General Business Use
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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
sneeu size nas veen increased to C so will need to be printed on larger paper. SHZ SH1 SH2Z
- The Crystal Signals are NOT routed via the daughtercard connectors R ’ 3 ] §§ E :
- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU e < -
supply lines are brought up from the main board (see the top pins of the connector on the O 4 @ 0
left) &% TZ 4 &% T 2
éé i g §§ = T3
o - - 1 = 15 TE
- The connector schematic symbols have been horizontally mirrored so they match the m: EVB s T H <& T T o
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle
mates with pin 1 on the plug.
21 20
(GND) SH: H1 (GND) (GND) SH2. H1 (GND)
6 Bxtok D EXT-CLK 2 (GND) (PM11) 1 pC1 . .
(Psgg) —3 Bl PHT 4 4 PHIO EHi0 2 £ PE3 4
4 pB2 ooy — PHG 4 4 pHa — 2 e PH5 4
(Pr1l) Phig pes 4 4PEs Qv (G) pco 4
. PES G PHe N s pis oy [z =] pca . H
: PE6 o (6ND) PIS (G')) 3] e PC3 4
Pig (PPI0y P3) 4 pCS e PHY e 3
(PP5) PE7 PCS (GNDYy (PLIOy PH9
PIL (O] PE7 4 PG14 5| 20 PE15
S PI2 (GND) 4 pcla — L PELS 4
5 P2 1G] be1> 4 PHI2 & =5 e PORSTx 4
PC13 PR > ez 4 4 pcs oy s = 4
4 peis i (GNDY pLo) o1 28 PG11 4
PiO (PKT0y (PP4) PR pC2 50| [30 [ ¢ pe1L
pcg (PK14) AG (GND)
4 PC8 K13y (PK12) 4 PAB L3y 5| 34 1  pc1o Y
(GND) PCY PHIL <3 P02y pe1o
(PP2) X > PC9 4 4 — [86 o
(PK15) (GND) 4 s PELZ a0 % (PO6)
4 peis Lols G PEL GO [z ] o)
[ (GND) 4+ pois PG15 . (PP13)
(GND) PC14 (PO5) (PP12)
(PP6) 2 PC14 4 (PQ7) oAl a8 < Pi4 s
(GND) () a4 (PP15) 9] B T ey > P4 .
(P012) (PO11) (GND) X1 55 % (GND)
(PO7) (POB)’ (PL12) 3| 54 (PL2)
(P010) (6ND) IGEE) I o [56 5| L5
(PO4Y 5 PH14 (PL6) %57 58 < (PL13)
(P09 oo | (Porsy > PH1 4 (°PLT) oo 60 < (PIIO)
(GND) (GND) (GND) SH4. SH3 (GND)
(GND) (6ND) (6ND) sH HS (GND)
PG5 (PO1) (PL15) (PL14)
4 pcs (Fotay bhis B (PHL) fomen (PNO)
(PO0) PG4 pH1s (Pii2) o (PNT)
pi7 PH15 pes 4 PEL2 o AL0
5 pPI7 [G0) (PO15), PH15 4 PE12 PALL A PA10 4
PALL PAY 4
Y s o =t
4 PE1 Pi6 (P06) PEO 4 4 PA7 PE13 = GO-R PF14 4
5 Pi6 G (6ND) 4 PE13 Fic 2R PGO-R 7
PE1L G2 4 PF15 1 GND). PH2-R 7
4 PE11 PG3 A2 PG2 4 4 PG1 TR Fo—1 PG12-R aal
4 PG3 (€G] = PA2 4 7 PH1-R PHO-R PGI3R PG12R 7
PES AL PE9 4 7 PHO-R PAT %6 @Dy PG13R 7
4 PE8 Gy CURSTX PAL 4 4 pas DY [88 1 (D)
PGY PN15) MCURSTx 4 (PI8) o | 90 (PN10)
4 pGo PAD (P03) PH3 . [e2 5| (pva)
4 ppo 4 PH3 [oa X
[ED) (GND) (P3y 94 (PLL)
PG7 PG6 (PV6) fomn 9% | (o)
4 par e PC1T Pes 4 en13) | o7 98 (PIi5)
4 pes pC10 (G peiL 4 Mgy | o9 100 13
4 Pc1o T ToL (6ND) (GND) > ot | 102 Bz PIis s
{ 1oL} SAEIT PB12 4
o —my > P 4 4 pom bt ios ot o Pos 4
4 PeL R ) S N 102 PFL2 i w2 1 107 108 7 bz A
(GND) 109 > PF12 4 o pm D10 109 15 Pe? e
PF13 1 (GNDY 4 PD10 NDy G PI15 5
4 PF13 (GO) (GND) MLB_CN
K6y (PK3) 7 MLB_DAT MIE—CP MLB CN 7
*K8) ks 7 MLBSIG (ED) MBCP 7
(PNL4) PF1L 4 7 MBCLK (GND) 8
(GND)’ H [ED) PFLL (GND)
(GND) HS Egz% SHY (GND)
PF9 122 MLB_DN
4 PF9 —152>%< 7 MLB_SN MLB_DN 7
4 pAl sy — PCo 4 7 MiesP 2 U MBDP 7
Egzﬂ) 26| @D PF8 4 128 (GND)
130 Pl14
(PI11) (PNIZy per 4 4 po7 132 ®I7y PiL4 5
ooy iy s o Hsex | 6w
(PI9) (PJ15) 4 38 PD5 B
(PN9) (GND)’ PDS PD2 PD6
(oND) P8y PN PD3 e M
(PI13) PF10 . 4 G bor (PI8)
PAY [GI) (GND)
4 Paa (GNDy 147 (Pa12) e PB6 PB6 4
(PN10) 9 (GND) 4 08 150 PDO 00 4 !
PALS X151 (PN4) 152 (TI0y
4 PAIS &y 153 pAL [1| ooy
(PN6) X155 > PAL3 4 4 e 156 PD4
(GND) X157 (PNS) 4 PB4 158 PF6 i 4
ey 7159 PAL2 ooop2 160 (i) PFS 4
4 PBIO (——FRle 1 gel] P2y > PAL2 4 5 P 162 (GND)
o e e s} ‘ T PR
{165 | PFO 4 4 PR PFT 4
(GNDY 167 GNDY [168 1 PE3 PF3 4
(GND) 169 170 | GND) 7 (GNDY
veusvo's a7 7 CU_3v3 S 171 ND)
2 MCU_5VO_S 73 iz T MCU_3V3.s 2 - DC 5V0 S 7 DC 3V3 S Tova
75 7€ 7
R B foe et eusa L : o e —BETAT 7 fho Dot —e TR
G0y SHI2 SHIT | (GWD) SHI: SHIT
TUG 181 TUG 180
A
Plug Plug
GND
GND GND - "Automotive Microcontrolier
- Applications
- - [East Kilbride, Scotiand
- fr eesca’e Freescale General Business Use
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X MPC5746C Customer EVB 100 BGA Daughter Card (MPC574XG-100DS)

Revisipn Information
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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% 0.1w 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 Automotive Microcontroller Applications

East Kilbride, Scotland

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

2 Pin jumpers generally have the 'source'" on pin 1. Freescale General Business Use

All switches are denoted SWx
All test points are denoted TPx
- Test point Vias are denoted TPVx

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

Designer: Drawing Title:
A Rotersen MPC5746C 100 BGA Daughter Card
User notes are given throughtout the schematics. Drawn by: rﬁ?TME d Title P
- R - " ndex and Title Page
Specific PCB LAYOUT notes are detailed in ITALICS . 9
Approved: Size Document Number Rev
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MCU Power Connections

From MCU
supply
jumpers on
main board

Caution:

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

- 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 1f 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 voltages are set to 3.3V (ADCO, ADC1, VDD_HV_A,
VDD_HV_B, VDD_HV_C, VBallast)

- VDD_HV_FLA = External 3.3V supplied (Jumper fitted)

- VDD_LV Supplied from ballast transistor

This is not necessarily the same as the default shown in the RM. All
VDD_HV_x domains have at least one peripheral that only functions at
3.3V. Therefore the default is to run these from 3.3V. The analogue pins
can only be driven to the same voltage as the VDD_HV_x domain they are
situated in (ie max 3.3V) so makes sense for the analogue supply and
reference to be 3.3V

8 MCU_1v25 | Hy-MCU V25 L
8 MCU_SVO_S My+MCUSVOS
8 MCU_3v3_s M) MCUSVSS
8 MCUSVO_L MyMCUSVOL
8 MCU_3v3L M) MCUSVSL
—Bv3
“Bva_ “bv0 B3 “bvo “bva__ “pvo “bva__ “pvo 8 “bva__ “pbvo Individual MCU
O HOR 1x2 supply control
|=® O | =® O |@® 0| |@==»® O] o @® O | junpers
3 4 35 36 39
~ 1N 1N 1N 'N )
R7 0
AN
o o a
S o o 3 g
3 3 " 3 3 | |
S, S, u < o é Q
8 3 g z z 2 s
a] ) a - ES ]
i 1 1 - o -
TPH2
o o
51 =1 o < |~|stf~ © o “ w|o|w|o N
X (6] I [a]/a}[0](0] w w [a]/a](0](0] [Ty U1B
) i ~ w Py H © H ® 2 0 © W © %)
8 8 & 2999 2 il = 2999 8
i o
N N 8‘ :';(l;(‘:‘ S! é b EIEIZ\Z\ o
z i Z a ITTIT T I e Jayayayal =
| H | < 111 | > > [afa)aya) Q
g o3 N 3588 g Z FEEs g
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e MCU Decoupling and bulk storage
A

Capacitor Types:

ADC Eiash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP cas ADC1_CAP ca46 ADC1REF_CAP HVFLA_CAP 4700pF - Ceramic X7R, 50V 10% 0402
1000pF 1000pF
0.01uF - Ceramic X7R, 50V 10% 0402
0.1uF - Ceramic X7R, 16V 10% 0402
0.68uF - Ceramic X7R 16V 10% 0805 (Murata GCM219R71C684KA37 )
C2  eof+ C59 C3 e|+ C58 ca7 C57 C36 C34 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
10UF 2= 0UF 10UF A1~ =2=10UF Y= 2= 2—00UF 2.2uF - Ceraminc X7R, 10V, 10%, 0603 (Taiyo Yuden LMK107B7225KA-TR)
DNP DNP 1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF - TANT, 12.5V 20% ESR=0.08R 7343
10uF - TANT, 35V 10% ESR=0.125R CC7343-31
L L -
= C56 = C55 = 4_7uF Alternative (150-78844)- Polymer ALU, 16V 20% ESR=0.08R
ADCO_GND 0.1UF ADC1_GND 0.1UF ADC1_GND GND 7343-18
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] L Lo
T~ 10UF T~ 10UF
T I T 1T
c26 cs2 cz23 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 Internal Reg Cap
LV_CAP c24 C49
'|' 0.1UF 0.1UF B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
||
cs azo0pF
Y EE Y
i e Place close c9 C10 c29 C60 c31 c20 c43
to transistor 2—22UF 2=22UF 2—0.68uF =2—0.68uF =—=0.68uF =—0.68uF 1uF
DNP DNP (low (low (low DNP LMK107B7105KA-T
(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 all
caps is less than 0.03 Ohms
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5 4 3 2 1
3
3 > GPIO 1 of 2
‘ U1A
(SD_CD - WKPU19) PAQ H4
8 PAO — PAO
(WKPU2 / NM10) (SWL & GPI0*™) __PA G3
=% PAL is also NMI. Routed to 1/0 Matrix  (WKPU3) & M (W2 &GP0y PA F3 | PAL MPC5746C 100 BGA peo |LC3_PE2 (FR_A_TX_EN) oEo s
MIT_RXCLK) PA. C1 D3 PE3 (FR_A_RX)
8 PA3 B PA3 _ PE3 Sl PE3 8
8 PA4 LIS 7 T0) PA Rl VA Package 10f3 GPIO Pinsl
Key to text colours: 8 PAS SAT_GPI0) PAG A5 D
Purple - Comms Physical Interfaces s pae TLE_GP10) PAG B4 | PAS
orange - Other Peripherals and 1/0 0 pag WIT_RXD2) PA7___A10 | PAG
Blue - Debug (JTAG & Nexus) 5 pas RWITT_RXD1) PA! B10 | PA7 Cc2  PES (SAI_12C2_SDA) pES s
Black - Clock, Reset and Control o PAQ RMTT_RXDO) PA B9 | PA8 PE8 ™61 PE9 (SAT_T2C2_SCL) gg 8
RED - 1/0 Matrix and other functions (eg LED) 8 PAL0 WTT_COL) PAL0 B8 | PA9 PE9 PE9
Green - 1/0 Matrix (dedicated) O RWTT_RXER) PA cs | PAL0
o Al CWPL_ 15 7 10) _PA 37 mg
CWPL_14 7 10) P, 3 MII_RXD3
8 PAIS TP 7 T3 PAL3 pE1g |[A2PEI3 (V1L RXDS) > PE13 8
A CIPTI0 7 T0) _PALs 34 | PAL4 peps |[A6PELS  (USBLD3) >  PE1s 8
(CANO_TX) PBO  H2 J8__ PFO (SAI0_NCLK)
8 PBO PBO PFO > PFO 8
s ot 22 (CANO_RX) PBI__ H1]|pB0
SA10_DO
prs |68 PFS (SA10_D0) > PF5 8
J2 _PF8 P10,
Eig J1__PF9 SW3_& GPI0) _WKPUZ2: EEg g
8 PB10 « (SAIO_SYNC) PBIO K8 | 0o pr10 |-KE__PF10 (CWPL_8 7 10) PF10 8 .
D9 PF14 (RVII_NDIO)
PF14 PF14 8
PFis A8  PF15 (RMTT_RXDV) ;; PF15 8
1) PCO__ C5 PGO RMI1_MDC)
8  PCO §§ ¢ PCO/TDI PGO PGO 7
(TD0) PCL__ C6 PG RWTT_TXCLK)
8  PCl PC1/TDO Egé PG TEDL & GPI0Y Eg; g (eMI0S E1UC_11_H)
PG TEDZ & GPI0) (eMI0S E1UC_12_H)
PG3 PG3 8 et
e
(FRATX) PC5  E3
8  PC5 K PC5 H6 _ PG6 (CLKOUTL GP10) PGE 8
Eg? H5 __PG7 (CLKOUTO GPI0) ;; oo M
CAN1_TX) PC10 G2
8 PCI0 ¢ PC10
CANL RX p USB1_DS5
8  PCIl §§ (CANT_RX) PCIL Gl fp0yy PG11 [Bo—ES gN” ?xng) P18
PG12 T PG12
D8 PG QVTT_TXD3)
e s reis 7
PG14 "g7—pG15 (USBL_D1)
PG15 PG15 8 .
E10 PHO (RII_TXD1)
- PHO 7
(HEX2 & GPI0)  PD1 _ J10 PHO "Es—pp1 (RVTT_TXDO)
& Pou & PD1 EE; C9__PH2 (RVTT_TXEN) E:; !
C4 _ PH9 (TCK)
TCKIPHY |"C7 P10 (TWS) gg PH9 g H
TMS/PH10 PH10
B5 PHI2 (USB1_D7)
PH12 PH12 8
s D13 (—LCPI0 & W SD) PDI3 GO |, ”
i MCU-RSTx F1
5 opdsTx >< PORSTX A4_| RESET
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ney w
Purple
ange
Blue
Black
RED
Green

LexL Lurours:

Comms Physical Interfaces
Other Periphe 5 and 1/0

Debug (JTAG & Nexus)

Clock, Reset and Control

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

© @ o ©

© @ o

PIO
PI1
PI2
PI3

PI14

PJO
PJ1
PJ2

PJ13
PJ14

uic
Do 2 PIO
e MPC5746C 100 BGA
P A
P18 Package 30f3 GPIO Pins2
« (SAI2 DO) PI14 J9 —
PO F8
PIL H8 53(1)
P2 HT | P
(GP10) PJI13 K3
éé (GPI0Y Pil4 K2 ;ﬁi

SKT BGA 100 TH + MPC574XG-100

- Automotive Microcontroller
- Applications
- f ’ = |EastKilbride, Scotland
- r e esca e Freescale General Business Use
Drawing Title:

MPC5746C 100 BGA Daughter Card

Page Title:

MPC5746C GPIO 20f2
Size Document Number Rev
B SCH-28701 PDF: SPF-28701 Al

[ Sheet 5 of 8
1

Date: Tuesday, August 18, 2015




Oscillators and External Clock

8  EXT-CLK D 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 ||12PF
package) o 9|
. -
J2
R8 Y1l
1.0M 40.0MHZ
DNP
Ji
- MCU-EXTAL C6 | 12PF
4 MCU-EXTALK: 1 XTAL “ ||
41
4 MCUXTAL 3 MCU-XTAL 2
GND
3 R34 0
O NX8045GB-40.000M-STD-CSJ-1 XTAL
— DNP (Optimised for Automotive, 8pF Load capacitance)
GND
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W 2ed Signal Termination
D
Ethernet Termination
PG13 R4 0 PG13-R
4 porp Pl G VA PoizR 6
4 PHO 2"0 RS 4 0 Z"O'Q PHO-R 8
4 pHL PH1 RS sAn2)  PHLR PHL-R 8
i o H RL_2 50 H2-R PH2-R 8
4 Peo Y PGO R2_ 50 _PGO-R S PGO-R 8
Place resistors as close as possible to MCU ]
Cc
e
B
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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
si1ze nas peen increased to C so will need to be printed on larger paper.
24
Signals are NOT routed via the daughtercard connectors S (GHD) Sl S
c MCU power pins are not routed via the daughter card however the jumpered MCU I a— ! ~ fas ) T >
supply lines are brought up from the main board (see the top pins of the connector on the left) 5 : §§ 5 5 g
3 7 & : T s
- The connector schematic symbols have been horizontally mirrored so they match the main EVB = 4 << - o
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates Gl & @ T3 % e
with pin 1 on the plug. R - §§ ] 5 g
T H T T <4
21 P20
(GND) SH: H1 EGND; gGND)) SH: H1 (GND)
6 BxToKk D EXT-CLK GND; PM11; 1] PC1 et 4
Gy t—iltE—= | &8 P . T 2= — 4 R
GND) 7 s = (PB3) (PES) 7 ¢ PCO
oy +—4 10 % PHe; P12 X9 P > pco 4
EPES)) ot Hs— EPPB; gpls)) o H— §szg
s P &« P13 X3 i (6D PQ0) fomsex M| e
e = 2 o ros o B> ¢
*1o 20 % PK9) pGla 119 20 % PE1S
s g | G PRI o i o S
5 P12 4 PHI12 = PORSTx 4
(GO 23] o (PC12) (Peay 23] PE2 =iy "
Go IR ] G ot S
5 PO & X—5o >> PG11 4
(PKI0Y %29 ] 30 o (PP4) (PC2) 29 130 o [GEIS)
Egﬁﬂ) %33 35 < Eﬁﬁg 4 PAB & () e 1 éggﬁg)
22 H2e 32 H3
(GND) 5 | 136 O (§C9) (PH11) S35 36 % (?;QZ)
o Tt | e cms o —ffo | &
(PC15) X ar | (PP1) (Po4) o 22 %] ()
(PP7) fomn| [aa (GND) PG15 X a3 a2 1 (PP13)
(GND) a5 (PC12) 4 PGls & 1G] a6 | (r12)
a7 a8 2 PI4) (Po7) Xt (a8 2| (1ay
Egigﬁ %9 | 50 EGND) (PP15) %ag 50 (PP13)
o12) T 51 (PO11) (GND) * 51 52~ (GND)
PO 55 X PO8) (PL12) 53 [ (PL2)
5?5313) %55 56 EGND) (PLILY o 6 (PL5)
= 20 4 = X
e 1SHliE=T &3 e | liE | o
(GND) *Sha | [sH3 (GND) 6Ny SHa [sH3 (6ND)
o ssoyes toon 4o, rssfoast on
1 62
(PO14) %63 64 (PH13) (PHL) %63 61 (PH9)
(PDO) %65 | 5 (PG4) (PU2) %65 o6 2| @)
17 x;t 68 (PH15) (PE12) ;i 7| 68~ PA1Q PAL0 4
@R0) *x— (79 (Po15) 4 PALL PAY 4
(GDY 7| 72 2 (PEL0) [ 7 PAB 4
Ezﬁg 23 Hax Egggg 4 PA7 PF14 4
(P0S) %—7 g (GND) 4 PEI3 PGO-R 7
(PELL) X—25 £ ey 4 PFI5 PH2-R 7
<< PG3 a7 8 ™ PG2 4 4 PGl
4 PG3 PA2 4 7 PH1-R PG12-R 7
G 5 | 2 £ PES 4 7 PHOR PGIZR 7
PE8 3 PAL 4 PA3
¢ « o +— 8 e MCURSTx 4 ‘
PAQ o1 92 (P03)
4 PAO & GNDy 5| . (GNDY
4 PG7 & 5 ) ien gg PG6 4
X551 ——poy > PC1L 4
4 peio &« pC10 100 (02)
G0y 101 102~ (GND)
oo § 1] Ho——y——> P80 4 4 pp13
4 PBL & (PR2y 107 108 % (PF12)
(GND) X109 ~ (GND)
(PF13) [ 1iL] (GND)
(PK4) 113 | (GND)
g8 | &3
(PN14) : (PF11)
(GND) 8 (GND)
(MLB_SP_
(GND) SH10 (GND) )
PF9 1 (PKT7)
PR éé PALA 3 (PC6) MBSy | X123 I ’1 (MLB_DP)
4 (PN13) 125 ] PF8 > pra 4 (GND) 128 126 | (6\D)
o, ] e Cogpesabl 1= =g
pi1g
(PI11) x;i | (PN12) (PI5) > Iy > Pia 5
(PJ10) (PI12) P. (PD11)
(PKO) ot (GND) 5 Pl & by o
o2 |5 g & o
@0y | ar] (PNE) (PB11) (PD3)
5 P13 s s > PF10 4 4 po1 boL &
4 PA4 (G PJ14 s 5 P (GNDY (PB6)
(PN10) T 129 | 5o 1 @my > P (PDB) (PDO)
PA1S 151 152 (PN4) (P19) (P110)
4 PAIS K3y 153 154 PA13 PFS (GND)
(PN6Y X155 156 (GNDY > PAL3 4 4 PFS & [GD) (PD4)
(GND) 157 158 (PNS) PJ2 (PF6)
P10y 159 160 PAL2 . 5 PR Ly (PNL)
PB10 X161 162 PN2) > PAL2 (GND) (GND)
4 PBIO & (GNDY 163 164 (PF1) (onoy kD)
(GND) 165 166 PFO 4 (PF2) (PF7)
(GND) T67 168 oy > PO (PI15) (PF3)
(GND) 169 7 (GND) (GND)Y (GND)
MCU_5v0 S 71 7 MCU 3v3 S (GND) (GND)
2 McU_5v0_s &- % ;g ; % > MCU_3v3s 2 vt DC 5V0 S bC 3v3 s ove
MCU_1V25 L 77 7 MCU_3V3 L DC_P12V DC_3V3 L
2 MCU_1v25 L. — MoU_BV3L 2 PV3 - SVl TRV
& . SHB é?—?n (héﬁll;') 5V0_L gg MCUavol 2 TPV2 DC_1V25 L DC_5V0_L TPve
LUG 18(
Plug
GND GND
GND GND
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