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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 MII

USB Type A Host interface

USB Type AB (micro USB) OTG interface

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

3 Freescale Semiconductor, Inc.


http://www.freescale.com/

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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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.

Configuration Overview

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.
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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)

R
‘ g e'z Pt 3 CAE : w £2
: 7 2014 HaE SCAL -
- o i
3 ey
5 \

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).

Flgure 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.

5.1. Power Supply Configuration cocton's beamean Lot B
the bottom left B e
cornerofthe EVB Il i)

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, 3.3 V
(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:

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
423 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 DSS5 — 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 | w=& &% v
power jumpers are inthe Lzz:n g
bottom left quarter of the o
EVB, above the power W L. i)

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.

Main board jumpers MCU Daughtercard jumpers
12V i
: MPC5748G
33V 22 _J5 MCU Power
P °® i %
Switching Reg p VDD HV A
9
—_J6
%
5.0V J19 @ VDD HV B
Switching Reg i e
—J7
&
® VDD HV C
@
J8
®e VDD HV FLA
123 J9
: el T ®
— J10
MJDIICT4
1.25V J18 ° VDD LV
Linear Reg
—Ji1
VDD_HVA_CAP —
® VIN1 CMP REF
TPH? el
3.3V J20 _J3
Linear Reg o @ : VDD HV_ADCO
&
.
@
5.0V Lo ® VDD HV ADC1
Linear Reg e *®

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

J18 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

5Vo0S 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

SVOL 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

I(lzli[ngfvlvi% 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 (J3 to 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)
Al.;%() 2-3 5V0 MCU ADCO pin is connected to 5.0V (Linear)
Removed MCU ADCO pin is not connected to power
1-2 (D) 3V3 MCU ADCI1 pin is connected to 3.3V (Linear)
Al%ézjl 2-3 5V0 MCU ADCI1 pin is connected to 5.0V (Linear)
Removed MCU ADCI1 pin is not connected to power
1-2 (D) 3V3 MCU VDD _HV_A domain is connected to 3.3V (Switching Regulator)
HJ“,S 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)
HJ\?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{ZC 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

J8? 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)

R.{EgG 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

Vl‘)]ll)(iV 2-3 1V25L MCU VDD_LV 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

l;lzilc 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)

peripheral power o
jumpers are in the bottom! =i il
left quarter of the EVB, 5" gt
above the power area o

There are two additional power supply jumpers controlling the I/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
I:I]é‘:& 2-3 5V0 EVB peripherals in HVA domain are set to use I/O 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:I]ésB 2-3 5V0 EVB peripherals in HVB domain are set to use I/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.

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

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

Freescale Semiconductor, Inc.




| gl |

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 (main power)
Swi.tcher USB RS232 (FTDI) transceiver (main power and 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)°
Svgi.t3c‘l]1er 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
Daughtercard connector (post daughtercard power jumper)
3.3V ) . .
Linear Daughtercard connector (direct feed via zero ohm link)
3V3 LR MLB Daughtercard connpctor .
- ADC Input Pot (user variable resistor)
1.'25V Daughtercard connector (post daughtercard power jumper)
Linear Daughtercard connector (direct feed via zero ohm link)
1V25_LR
Reset control circuitry (including reset pullup)
JTAG Pullup resistors & reference voltage
CAN Transceiver I/O Voltage select
J24 PER_HVA LIN Transceiver Enable (and I/O voltage select)
USB RS232 (FTDI) transceiver I/O voltage select
FlexRay Transceiver I/O 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.

reset circuitry and <
5.2. Reset CO ntl‘0| (Jg, SW1 ) switch are located in the - ”
top left quarter of the el o
EVB next to theRJ45 o)

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 Yellow LED DS1 MCU

. o 5 (Daughtercard)

/ ” en Drain

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

Reset OUT RedLED 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

Freescale Semiconductor, Inc. 13




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 DSI1 (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 5 uits

clock connector is 220 My
located in the top left % ;
corner of the EVB b7} B,

The external clock input on the EVB i1s 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
1-2 (D) Y1 MCU XTAL signal is routed to crystal Y1

J1 (XTAL) . . 4
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) S
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 s a5l

5.4. Debug Connectors (P8, P10) e e e

. connectors are in
The EVB provides two debug connectors: the top right corner

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 MDOO0O PL2 8 TDI PCO
9 MDOI PL3 10 TDO PCl1
11 GND GND 12 JCOMP 10K Pulldown
13 MDQO?2 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
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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 MDO11 PM?2 44 MDO13 PMS8
45 MDO12 PM7 46 MDO14 PMO9
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.

CAN Physical 18
interface circuits are 1 -
located on the left - L'
edge of the EVB i

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

The EVB incorporates two identical CAN interface circuits connected to MCU CANO and CAN1 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

110 0 @
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.

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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Table 11. CAN Control Jumpers (J51, J53)

Jumper Position PCB Legend Description

J15 (CANO) FITTED (D) TX 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 (CANO) 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) TX MCU CANI1_TX signal (PC10) is routed to CAN interface
Posn 1-2 Removed MCU CANI1_TX signal (PC10) is not routed to CAN interface

J14 (CAN1) FITTED (D) RX MCU CANI_RX signal (PC11) is routed to CAN interface
Posn 3-4 Removed MCU CANI1_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 JS. The CAN transceivers I/O 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 : :
interface circuits are Il 1 i
located on the left ~ "Ll I
edge of the EVB Rt /| Bl |

6.2. LIN Interfaces (P9, P11, J10, J12)

The EVB incorporates two identical LIN transceiver circuits connected to MCU LINO and LINT1 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 \ /

k|

Tl

Figure 10. LIN Molex Physical Interface Connector

GND
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Communications & Memory Interfaces:

The LINO and LINT 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) LIN1 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

! g
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 I/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 FTDI transceiver.

6.4. USB HOST / OTG Interfaces v

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 USBI1 (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 USB0O 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) e ‘”"‘:

The MPC5748G supports both MII and RMII Ethernet interfaces. The EVB incorporates a DP83848c
transceiver supporting both MII and RMII modes. The transceiver is connected to a pulse J1011F21PNL
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 MII 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 0Q2 resistor needs to be de-soldered and moved as shown in
the figure below. This option is fitted as a resistor instead of a jumper to maintain signal integrity on the
Ethernet clock signal.

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

20 Freescale Semiconductor, Inc.




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!
Je 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
()J(;) 2-3 Ethernet PHY X1 clock is driven from S0MHz 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
(RJSST) 2-3 PI11 The Ethernet PHY reset is controlled via MCU pin PI11 (Pulled high)
Removed Invalid Configuration, avoid!
R4S (RS0) Fitted R45 MII Mode — Clock is supplied from PHY to MCU
R45 to R80 RMII Mode — Clock is supplied from external 50MHz oscillator to MCU

The MCU Ethernet signals are all in the VDD_HV_B domain. The Ethernet PHY will ONLY function
with 3.3V I/0O 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 TJIA1080TS/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 PCS5 is connected to FlexRay A transceiver TX
Posn 1-2 Removed MCU PCS5 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)
J2 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 PC4 is not connected to FlexRay B transceiver TXEN
J4 FITTED (D) RX MCU PES 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 I/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) - e

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 PAO) 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) oo oonro |

bottom edge of the _seil It

EVB i)
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 SAI0O_DATA3 PF2 4 GND GND
5 SAIO_DATA2 PF3 6 GND GND
7 SAI0O_DATAI PF4 8 GND GND
9 SAIO_DATAO PF5 10 GND GND
11 SAI0O_BCLK PF1 12 GND GND
13 SAI0O_SYNC PB10 14 GND GND
15 SAI0O_MCLK PFO 16 GND GND
17 eMIOS1_7H PHS5 18 GND GND
19 12C_SCL3 PEI11 20 GND GND

21 12C_SDA3 PE10 22 GND GND
23 SAI1_DATAO PJ2 24 GND GND
25 SAIl_BCLK PJ3 26 GND GND
27 eMIOS1_6H PH4 28 GND GND
29 SAIl_SYNC PF6 30 GND GND
31 SAIl_MCLK PF7 32 GND GND
33 12C_SCL2 PE9 34 GND GND
35 12C_SDA2 PE8 36 GND GND
37 SAI2_DATAO P114 38 GND GND
39 SAI2_BCLK PJ1 40 GND GND
41 SAI2_SYNC PJO 42 GND GND
43 SAI2_MCLK PI15 44 GND GND
45 eMIOS1_5H PH3 46 GND GND
47 GPIO Control PAS5 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 DSPIO_SIN PA12 4 GND GND
5 DSPIO_SOUT PA13 6 GND GND
7 DSPI0_SCK PA14 8 GND GND
9 DSPIO_SSO0 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

Before the daughtercard is installed or removed, the EVB must be

CAUTION

powered OFF to prevent potential damage to the EVB or daughter card

components.
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7.2. TWRPI Connectors (P26, P27)

AV Interface Connectors

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 ADCI1 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 12CO_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 DSPIO_SCK PA14
13 GND GND 14 GND GND
15 GPIOO/IRQ PK3 16 GPIO1 PKO
17 GPIO2 PK1 18 GPIO3 PK2
19 GPIO4 PK4 20 N/C N/C
7.3. MLB Daughtercard Connector (P16) P

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.

7 IDO and ID1 have a 10K pullup to 3V3
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8. User Interface (I/0)

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 | w8 % e
8.1. GPIO Matrix on the bottom edge .22 ¥ i
ofthe EVB above  #°:L amu:

the SAI audio )

All of the available GPIO pins (those not already used for existing EVB peripherals) are available at the
GPIO 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.

I -
| BE
IIDIDEIID
AlEIoIF G IR i) e [TiuiNlo

=
é!-llllllllllllz
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]O0..4], PO[O0..1]

MPC5748G EVB User Guide, User Guide, Rev. 0, 08/2015
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User Interface (1/0)

user pushbutton -,

8-2- User SWitCheS (SW3, SW4, SWG, SW?, P22) switches are in the :: ::—

bottom left corner of _sei M M
the EVB

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 PAI Pinl (UpperMost)
SwW4 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 GPIO matrix).
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hex encoder

8-3- Hex EnCOder SWitCh (SW2, J26, P20) switch is located = ::‘C' "}:“:—:

above the user il i
pushbutton switches odim)

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)

Position HEX_SW4 HEX_SW3 HEX_SW2 HEX_SW1
(PD3, P20-4) (PD2, P20-3) (PD1, P20-2) (PDO, P20-1)
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
A 1 0 1 0
B 1 0 1 1
C 1 1 0 0
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1
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 GPIO matrix).
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User Interface (1/0)

user LED’s are

8'4' User LED,S (DSZ, DS3, DS7, DSS, P19) above the user o ”L “‘

switches in the lower _s8ill I
right quarter S adim)

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

PG2 Pinl (Upper Pin)

DS3

PG3 Pin2

DS7

PG4 Pin3

DS8

AN

PG5 Pin4

NOTE

The MCU ports used on the LEDs are also routed to the GPIO 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) the rggtcofgésuzsoer e ‘"":‘:

I I
LED’s in the lower sop Il I

right corner S adim)

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

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

8 Ethernet EXTAL32 RS232 GPIO® SAI Audio | GPIO GPIO SD Card
9 Ethernet XTAL32 RS232 GPIO SAI Audio | GPIO? MLB JTAG
10 | Ethernet SAI Audio CANI1 GPIO SAI Audio | GPIO USB1 JTAG
11 | Ethernet GPIO CANI1 GPIO SAI Audio | GPIO? USB1 USB1
12 GPIO® GPIO Flex GPIO Ethernet GPIO Ethernet USBI1
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 Port(Q
0 |SDCard | SAI Audio | GPIO® GPIO NEXUS GPIO GPIO® GPIO USBO
1 [ SDCard | SAI Audio | GPIO? GPIO NEXUS GPIO GPIO® GPIO USBO
2 | SDCard | SAI Audio | GPIO® NEXUS NEXUS GPIO GPIO GPIO USBO
3 |SDCad |SDCard | GPIO® NEXUS GPIO GPIO GPIO GPIO USBO
4 | USBI GPIO GPIO® NEXUS GPIO GPIO GPIO GPIO USBO
5 | USBI GPIO GPIO NEXUS GPIO GPIO GPIO GPIO USBO
6 | USBO GPIO GPIO NEXUS GPIO GPIO GPIO GPIO USBO
7 | USBI 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

3 Shared with Hex Encoder Switch
4 Shared with user LED’s

> Shared with TWRP! (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 Posn 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) X MCU PCS5 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 PES3 is connected to FlexRay A transceiver RX
J4 Posn 1-2 Fitted (D) X 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 Posn 5-6 Fitted (D) RX MCU PES is connected to FlexRay B transceiver RX
J5 1-2 (D) MII Ethernet PHY is configured in MII 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) TX 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) TX 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 CANI1_TX signal (PC10) is routed to CAN interface
J14 (CAN1) 34 Fitted (D) RX MCU CANI1_RX signal (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
J17 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 (3V3L) Fitted (D) 3.3V Linear regulator output is routed to daughter card

J21 (5VOL) 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) 3v3 EVB peripherals in HVA domain are set to use 1/O voltage of 3.3V
J25 (HVB) 1-2 (D) 3v3 EVB peripherals in HVB domain are set to use I/O 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 (ADCO0) 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 VINI_CMP_REEF 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 jumpers and no jumpers have moved position.

00
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00
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freescale"

12. Revision History

Date Substantial changes
August 2015 Initial release

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

Freescale Semiconductor, Inc. 33



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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v 4 1iput and Linear Voltage Regulators

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

See note on schematic sheet 3 regarding 3.3V regulator when running at < 11V)
Power Supply Input and Filter Test and reference points
SW5 (Power Switch)
3 GND1 GND2 GND3 GND4 GND5 GND6 GND7 GND8 GND9 GND10
2.1mm Barrel
P21 Connector F1 Main EVB
1 12V-IN 1 2  VFused Power In
_% (Tov-14v) o
Fuse Holder GND Test Points, Top Side
|+ C32 . P GND
C2682— =2—=C269 D202 C33 ~ 1000UF
P23 0.1UF 1000pF B340A 68UF (c200 rad
° 1 (0603 (0402 50V) < B (cC7343-43 pol 50V)
A 50v) 25V) GND15 GND16 GND17 GND18
o2 I?I I?I Ll_—l Ll_—l
(Z Screw ° ° a ” " i GND
Connector) \v
GND GND GND Test Points for underside of board
5.0V Linear Regulator (800mA Max *¥*) 3.3V Linear Regulator (800mA Max *¥*)
P12v uts 5V0_LR P12v ute 3V3_LR
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(e (e
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Automotive Microcontroller
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5 4
v 4 1g Voltage Regulators and Supply Jumpers
5.0v Switching Regulator Global MCU Daughtercard To Daughtercard
Supply Jumpers and DC power Connectors
Vout = 1.21(1 + Rfb2/Rfbl) = 4.98V
(All Resistors 1% 0603_CC) P12V
iRED1 R295 10K R294 0 o
: % % : B268,, DC_Prav —>>DC_P12v 4
l DNP
; ; 5V0_SR
H 2 > H o 19
irfp2  R296 1.47K R298 1.65K ! GND J
P12V : 1| G| 2 MCUSVOS SMCUsV0.S 4
U17 _ LM2676S-ADJ DC 5V0 S R
o [P LMEBTOSARY 265, 10nF L_B2664 /\/\Q—DNP >>DC_5V0_S 4
INPUT  C_BOOST
5V0_SR 3V3_SR
8 ) FEEDBACK (0603 50v) X X -
___ [ 12 M \%
C34 C267 7y ONOFF SW_ouT |- +—s ' 1| ome |2 MCUSVES >>MCU_3V3_S 4 u
=g 5 a Ol besign requires - R263 0 DC 3V3 S 4
10uF 0.1UF $——NC ZSa B220A-13-F o|+ C36 TP19 g DNP —>>DC_3V3_S
(1210 (0603 O+ D5 diode. Use3a =< 150uF
25v) v B340A| version to 5V0_LR
J27 ~1%) < ziﬁ:g;:‘t’s"f APXEL00ARALS1MFB0G R300 Q J21
DNP 560 1 2 MCU 5V0 L 4
» c bs A o=e DC_5V0_L e et
R264. _5V0_| L
J; ' ) "% ABE DG 5v0_L 4
oM (12v input, 2.0A Output, 89% Efficient, 11.24w) LED GREEN 3V3_LR
o g2 ¢
[ ome |2 MCU_3V3 L SSMOU_3V3 L 4
DC 3V3 L
LB AL SSDpc Vs L 4
. . 1V25_LR
3.3v Switching Regulator Vout = 1.21(1 + REb2/REb1) = 3.3V S m
(All Resistors 1% 0603_CC)
: i ; 1 [ o2 MOU 1V25 L SSMOU_fv25 L 4
iRfbl R292 1,0K R291 0 R2|—'7 DC 125 L  Sv06 1vas L .
l : o 0 : % ONP _1V25._| e
inrp; R293 1.47K R297 2610 | | GND
P12v
U18  LM2676S-ADJ g 0264, 100F Peripheral Power Control
INPUT  C_BOOST
3V3_SR 3V3_SR
6 FEEDBACK (0603 50V) o |
c35 C266 7% onioFF sw_out [ ? ! ? PER_HVB
== o 5 © - - B
10uF 0.1UF ¥—NC 2o o C37 TP20
(1210 o803 o D6 1~ 150uF
25V) B340A b
ézNSP I < APXE100ARA151MF80G ;72099 5VOSR
_ DS10
: )\ These Jjumpers control the voltage of the
i - 'S 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. u
Caution The 3.3v regulator design is optimised for an input voltage of 12V. If . .
the input voltage drops below approx 11V, the 3.3v output voltage The settings on these jumpers must
ripple may increase. This can be reduced by increasing the bulk storage mirror the setting of the respective
: . : MCU VDD_HV_A / HB_V jumpers
capacitor if required.
- Automotive Microcontroller
Using Adjustable version of LM2676 rather than fixed 3.3V / g QPP“E’?‘IUO."S |
5V regulators to reduce number of components in BOM. =~ “freescale st Kirde, Senlland____—
Drawing Title:
Where possible, components have been shared accross the MPC574xx Customer EVB Main Board
regulator designs to further reduce component count. Page Tile:
Switching Voltage Regulators
Size Document Number Rev
B SCH-27897  PDF: SPF-27897 D1
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5 1

rd Connectors (Sockets)

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

- The MCU Clock circuitry
connectors

- Power is supplied to the daughtercard via MCU specific jumpered supplies

from the regulators (right connector)

(apart from external clock)

(left connector)

or direct supplies

is local to the daughtercard so not pinned out on the

15,16
16

15,16

P12
(GND) SH1 H2. {GND)
nan »—Gia LG &
PB2 5 He P
P2 (ano) 7 55 PHe
7] PB3
PP11 Pl He PH!
B
E6 P8
PE6 GND) PP8
PI3 — 4 =
brio o o PR3
PP5 : = PE7
111 12 {GND) PK9
PI2 (22 4
9 23 PC12
PPY 13 25 PRIT per2
PC13 Z o T PKI1
PIO (ST a—
10 29 30
PK10 c8 31 32 7 PP4
PC8 C PK14
boe 3 33 34 2
3 PK12
D) 35 36
P2 37 38 beo
PP2 PLO
K15 39 0 WD)
Pr1s Ci5 21 PPi
e P 44 [C) > PP
GND) 46 PC14
PP6 a7 | 48 I poi4
PP s
5] 5] 50 oy
PO12 12 2 Fou PO11
PO7 9 5 Pog PO8
010 56 TGoT
PO10 s 4
04 58 PH14
= 09 60 POT3 it
GioT SH SHA (@)
(cm) sHs He (@)
ses G5 61 o1 o1
014 3 Hi3
PO14 PH13
8 00 65 4
00 PG4
PI7 i 7 H15 PH1S
PO 69 015
PPO 5 7 ET0 pois
—— = PE10
PE1 El z £0 PE(
0
o 5 7 06
5 — POB
POS (L] 7 s ¢
E11 7 G2
PET1 PG2
G3 8 A2
Pa3 G 83 E9 baz
bes PES 85 AT i
pes PAQ o1 2 03 IS
PAo TGND) o3 4 o7 Pos
| 93] [oe 4
e PG7 s ] PG6 .
PGB o) 5 100 s peit
peio (GD) 701 102 TGNDT poz
(a0) 703 104 ] PBO
- PB1 105 106 PKI s
PK2 PK2 107 108 PF12 PFi2
Goy 709 10 TGoy
F13 1 12 {GND)
e Ka I e}
Ko 61  Pks
PK6 K8 18 PKb PK3
PK8 PK5
PN14 N14 120 PF11 PF11
o) SH SHE o)
(a0) o SH10 (@)
PFo PF9 121 122 PK7 PK7
PA14 123 124 PC6
Ko PNT3 125 126 PF8 oee
(o) 127 126 (GroT
SRS 1l e B
PJ11 J PN12
J10 133 134 PJ12
pato K0 135 136 TGND paiz
pro Jo 137 1 Puis
i NG 139 @Dy > PIIS
PN9 (140 o
50 1 NE o
P13 P13 143 ] 14 10 ArI0
PA Rhs s i PN7
() 7] 14
PNIO N10 9 GND) P14
PAI5 AlS 1 £ PN4
s ] 753 PATS o
v N6 755 oy
o) 157 N5 N5
o PNO 159 A1
0 PA12
PB10 161 N2
PB10 PN2
TGD) 163 ] o
(ano) 165 a0
(GND) 167 DT Pro
(ao) 169 (@)
Meu_svo_s )—HELI0E o n + MCU VS ¢ mou_avs_s
| m—r 1
MOU_1v2s L 77 MOU_3v3 L
MCU_1v2s5 L, t 79 180 MCUSVO LS Moy svet
(a) SHIT [SATZ | @)
CON SKT 180
Socket
GND GND

Not routed through the connectors:
c; als

- Crystal

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

12,1516
15,16
12
15,16
56

16

16

16

7

16

7
12,16
16

12,16
16

15,16

16

16

16
16

16
16
16
16
12,16
16
12,16
12

3

Cooovoogerson

oo

we

MLB_DAT
MLB_SIG
MLB_CLK

PF2
PM15
DC_5V0_S

DC_P12V
DC_1V25_L

13
(GND) SH1 H2 (Gw)
M1 1 C1
HI0 =
Ha H
E5
MTZ
15 c
Q0
C5
GND)
PG14 9| 5
PH12 ORSTX
PC4 E2
(eND) X3
9 GIT
] Qf
A 1 GND)
33 [ G10
35 Q2
37 18
39 Q6
1 GND)
3 4 P13
5 P12
7 12
PTa
GND)
3| I L2
5
13
MO
SH Ha GND)
SHs Ho (cnp)
i 14
3 54 9
5 7
7 AT0
9 A9
1 7 AB
73 | Fi4
5 GO-R
7 H2 R
£l I GND)
1 PG12R
3 PGI13R
5 (GND)
7| (88 ] (o)
9 P10
1 P4
3 PLT
5 (GND)
7 [ M5
9 00 3
701 102 12
103 104 9
105 106 2
107 708 7
109 5
1 12 o
3 LB_CN
5 B _CP
7 (GND)
[ 119 | 120 (cnp)
(G) SHT SHE (GnD)
(aND) SH10 (D)
MLB_SN [122 ] MLBDON
126 [
128 (G1D)
130 114
g 132 57
D5
B5
BIT
DT
Ji
GND) I S S
D8
E]
5 (156 | @o)
B4 (56 1 PDa .
72 158 | pro <
J3 [ PNT <
D)
(ep)
. PF2_ T 165] | 166 [ PF7 <
éé PNV5 | 167 | 68 | pr3 <
(GND)
(D) 171
DC 5V0 §  3V3 ¢
L T
DC_P12v 7 DC 3V3 |
; DC_1V25 T 180 DC 50 L
SHiZ
ON SKT 180
Socket

DC_3V3_S

DC_3V3 L
DC_5V0_L

= a2
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1d External Clock In

e Reset Input / Output
PER_HVA
VDD_HVA domain. PORST -
PER_HVA Connect an external LVI to pad
when supplying external 1.25V so
5 that PORST is asserted until 2 Rt
3v3 SR exterbal 1.25V supply is at 10.0K D
= threshold and stable
TPH1
R217
C220 (0603 1 PORSTx
C224 (0603 270 0.1UF 50V) © > PORSTX 4
0.1UF 50V) )
) TARGET
PR16  PR24 DSt RESET GND
10.0K 10.0K GND YELLOW LED LED R4
Reset from o Us 4 10.0K Bi Directional reset
Debugger U4A 19 line to/from MCU —
6 JTAGRSTX HACHS CC\ 7 SYSTEM-RSTx 3] VOO |2 RsTNx 1 2 MCU-RSTx
RST-SWITCHx 2 MR RESET |_,©-® >>MCU-RSTx 46
D GND Tri-State Buffered
Reset Switch SN74LVC2G08DCT RESET signal to
(1.65 to 5.5v operation) | reset the MCU
| A, Buffered RESET-out
SW1OB3V$N-6002 Vv GND ADM6315-26D2ARTZR7 Active reset drive (high / low)
GND (2.5 to 5Sv operation) for any periperhals that need to
I be reset when MCU is in reset
C3 10603 @ TPV 3V3 SR c
0.1UF  sov \
k Note: R214 270 A AR G
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 uaB
powered from constant 3.3V, grounded via the reset line. 5 N\
3 RST-OUTx
6 >>RST-OUTx 10,12
e
SN74LVC2G08DCT
External Clock In (SMA)
EXT-CLK SYEXT-CLK 4 .
R216
100
~|P7
5 2
4 3
CON 1 SMA
SMA style —
Connector GND
- Automotive Microcontroller
- Applications
- f ’ ~ | East Kilbride, Scotland
- r eesca e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
Reset Circuitry & External Clock In
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>nnectors (JTAG and NEXUS)

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

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

- Automotive Microcontroller
Applications

-
- ~ | East Kilbride, Scotland
- fr e esca’ e Freescale General Business Use

Drawing Title:

MPC574xx Customer EVB Main Board

Page Title:

Debug Connectors (JTAG & Nexus)
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JTAG Standard 14-pin Connector
(A1l JTAG reset pullups are on Reset Page) Voltage Domains:
PER_HVA
Note on EVTI:
Y R44 R41 R15 EVTI is an optional
10.0K  >10.0K  »10.0K ONCE Connector signal. Although it is VDD_HV_B.
P8 supported on the JTAG
connector, tools vendors
PCO___ TpI (IDI) 1 2 (GND) do not normally use EVTI
i Eg? >< PC TDO (TDO) 3 gg 4 (GND) on non trace hardware.
4 PHO PH TCLK (TCLK) 5156 (GND)
4 PL8 é PL8 EVTI EVTI (EVTI) 7 00 (N/C) EVTI is powered from
26 Y0 DNP | DBUG-RSTX (RESET) 950110 (TM5) ___PH10 VDD_HV_B whereas the
(VREF) 11 00 2 (GND) rest of the JTAG signals - X >
5 JTAG-RSTx & JTAG-RSTx (RDY) B 5ol 4 (JCOMP) JCOMP are from VDD_HV_A. In configuration jumpers.
(buffered rR3 0 order to use EVTI on the
reset TO MCU) C17 C20 CON 2X7 JTAG, connector,
R30 ¢ 47PF 47PF = 2R1 VDD_HV_A and HV_B should
45 MOURSTx <K—MCURSTx 2 2 10.0K 10.0K be set to the same
’ -RSTX (bidirectional “HND Place One CAP voltage. Rather than
MCU reset) i next to each impose this limitation
Optional connector for all customers, a
Config zero ohm link has been
added to allow EVTI to
GND be enabled on the JTAG
4 PH10 << PH10  TMS connector if required.
NEXUS 50-pin Connector
4 PL12 > PLi2
PER_HVB
P10 PER_HVB
/ 1 (GND)
4 PLO PLY (MSEO_0) (VREF) | {R545 PL12
4 PL11 g PLTT (MSEO_1) 3 (TCK) PHY »-LWW/ PL
(GND) (TMS) PH10 »-:&W PL11
4 PL2 PL2 (MDO0) (TD1) PCO [TR236 <.\ A PL
4 Plg ; PL3 (MDOT) 9 0 (TD0) PC1 [TRo26 0\ PL
(GND) 1 2 (JCoMP) ___JCOMP [ R237 i PL
4 L4 PL4 (MD02) 3 4 (RDY) [ Ro7 N PL!
4 s g PL5 (MDO3) 5 6 (EVTI) PL8 [TR238 . PLI0
(GND) 7 (EVIO) PL12 [TR228 <.\ PL{
4 PL10 PL10 (MCKO) 9 d=z (RESET) __DBUG-RSTx [TR239 ./ PL
4 PL6 ; PL6 (4D0%) 1 d2 (RST 0UT) _MCU-RSTX [Ro29 .. PLI3
(GND) 23 0 24 (GND) R240 PL14
4 PL7 PL7 (MDO5) 25 426 (CLKOUT) @ TPV 230 PL15
4 PL13 g PL13 (MDOG) 2747 428 (TD/WT) [ R241 ; AA PMO
(GND) 29 30 (GND) R231 PM1
— i O 0Q
4 PL14 PL14 p07) 31 g2 [ e | R242 S\ A [ PM2
4 PL15 g PL15 (MDO8) 33 o o 34 (DAI2) | i R232 AAN PM7
(GND) 35 o 36 (GND) R243 PM10
4 PMO PMO (MDO9) 37k 438 (ARBREQ) 247 PM9
4 PMA ; PM1 (MDO10) 39 b g4 (ARBGRT) R246 < PM8
(GND) 41 42 (GND) M
4 PM2 PM2 (MDO11) 43 o 44 (MDO13) PM8 Neus
4 ity g PM7 (FDO12) 45 a4 (DOT4)  PM9 Specific |
(GND) a7 ln 4 (GND) Tox o0%0s”
4 PM10 > PM10 (MDO15) 49 50 w/c)
S2 (GND)
CON 2X25
GND Nexus GND
PM9
4 PM9
4 PM8 § P
5 I 4 I 3 I
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‘N Physical
¢ CANO Physical Interface 5V0_SR PER_HVA
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V)
VI/O - determines the signal level on MCU TX and RX pins c270 C255 co71 G254
and can range from 2.8 to 5.5V ToF 0.1UF ToF 0.1UF
. (0603 (0603
STB - High for Standby mode, pulled low for normal mode. S0v) 50v) termination resistor
footprint. Place on
GND Utz @ @ GND underside of PCB
J15 a o
PBO (CANO_TX) 1 2 CANO TX 1 a = R3Q7 A 120
2 Eg? >< PB1 (CANO_RX) _3 ww 4 ™ > “ONp P15
1 | CANORX 4| -
| 41 exo GANH | -Z—CANO-CANH
1 HDR_1X3
R59 470K CANO-S 8y o1 CANL |-B—CANO-CANL g o
TPV16 a
=z
G
All CAN and LIN signals are GND o  MC33901WEF GND
in power domain VDD_HV_A.
GND
All interfaces will work at
3.3V or 5.0V (PER_HVA CAN1l Physical Interface 5V0 SR PER_HVA
Jumper) cr
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V) CAN termination resistor
co73 G257 core | $5% :
VI/O - determines the signal level on MCU TX and RX pins ToF 1UF ToF 01U footprint. Place on
and can range from 2.8 to 5.5V (0603 (0603 underside of PCB
STB - High for Standby mode, pulled low for normal mode. 50V 200
GND uit @ GND
J14 a o
PC10 (CAN1_TX) 1 2 CAN1 TX 1 a = R3Q6
: Fe9 >< PCIT (CANL RX) 3 ﬁ)w 4 ™ > e 14
AN1_RX -
I G 4] a0 CANH |- —CAN1-CANH
1 HDR_1X3
R58 470K CAN1-S 8y 518 GANL |-B—CAN1-CANL :25 o
TPV15 a
4
0]
GND ~ MC33901WEF GND
GND
- MC33662LEF LIN transceiver is newer version of 33661 offering:
LINO Phys:.cal Interface Master Mode Pullup Enable . .
- Full LIN compliance (33661 no longer compliant)
- Improved ESD protection on LIN pin up to 15KV
PER_HVA o AD200 GF1é R2s 20K P9 - Improved ESD on Wake and VSUP Pins
J10 y Us M - Other EMC and performance improvements
PB3 (LINO.RX) 1 [ —— |2 T LINO-RX o] A 9 See f le. £ detail
: pee >< PB2 Tino_T%) 3 uw 14 [ (Enable) RO N -2 Seam [Ty LINGVSUP S ce freescale.com for more details
IX 0 X
L CEts WAKE N <INO-LIN )
TXD GND 1 231 Total current V CONPLUG 4
MC33662LEF 01UF ?02861 . Battery through resistors GND
LEF = 20K Baud = P Reverse (LIN Bus at GND)
GND ( aud) - GND (0603 (0402 poarity & = 12mA (0.144W) LIN Molex
EN = PER_HVA enables Transceiver and sets I/0 for VDD_HV_A 50V) V) 12“1:9 . fach . Connector
WAKE = GND ensures no spurious wakeups rorection 2010 (0. 2w :g:gl)
GND
LIN1 Phys:.cal Interface Master Mode Pullup Enable
J13 D201 GF1A i R248 2.0K
Ji12 U10 % Automotive Microcontroller
4 PC7 (s (LIN1_RX) 1 —w 2 T LINT-RX "X NH _g g - o Applications
PC6 (LIN1I_TX) 3 | 4 | _(Enable) LIN1-VSUP - _ o
4 PC ) (Gmmb) o) EN VSUP & s o - fre esca’e = | East Kilbride, Scotland
(TXD_0) LINT-TX WAKE LIN 175 ) 0 - Freescale General Business Use
TXD GND —‘& Cots coes Total current V_ CONPLUG 4 Drawing Title:
MC33662LEF Batt through resistors GND .
s (L = 30k saus)  GND =l 1UF 1000pF Roverse (LIN Bus at GND) MPC574xx Customer EVB Main Board
(0603 éov) polarity & = 12mA (0.144W) LIN Molex Fage Te:
EN = PER_HVA enables Transceiver and sets I/O for VDD_HV_A 50V) g;‘clj:ction Each resistor spec Connector CAN and LIN
WAKE = GND ensures no spurious wakeups 270,10 (0.2 total)
Size Document Number Rev
GND B SCH-27897  PDF: SPF-27897 D1
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5 4

} { }2 (serial) Interface

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 I/O voltage on CHA / CHB via VDDIOA/B 5V0 SR
work at 3.3V or 5.0V > )
(PER_HVA jumper) 5V0_SR C259 C260
| PERHVA .1 01UF | 01UF
D4
~| BGX50A
C258 (0603
0.1UF 50V) e
5 e 4 470
o4 o Generic
1201 ’ 212
GND C261 i T
57 OOHM i 0.033UF Pin% | name | ART
u13 ® o ¥ P18
(Y]
85838 mwli—ae ol
GND 6 2 9 € g g ADBUST I —Hus 5199Ts 2l el '
avaour < O O ADBUS2 00
P17 > > 1 BUS:! 39 | BDBUS1 | RXD
52 R69 27 Aoabey [20BUS HDR2x3 DNP
2 USB_N USB_RN 8 ADBUS4 |49 BUS! FTDT Pin 40 (TXD)
(o 2 USE_P ° ° USE_RP USBDM ﬁggﬂgg 7 _| is output from
. evice,
R 6 |- R68 27 L7 useop ADBUS7 18— connect to HCU RXD
il 15 Send Immediate / Wakeup .
C23 |C24 ﬁggggo éﬁ Disabled for CHA E';minl;: 39 (mxD)
USB_TYPE = = RSTOUTE ACBUS; 12 PER_HVA device, connect to
LPPF 7’\‘%’: ACBUS3 —x}é R254 10.0K T Ve TXD
RESET# SIWUA ' J16
\ 40 FTDI_TXD 1 2 (MCU_LIN2RX) PC9
GND YTIN gggﬂg? 39 FTDI_RXD 3 uw [ 4 (uco_timnetx) PCS >< sgg 2
Ne CLK_XTOUT 6M 44 BDBUS2 gg <
- - XTOUT BDBUS3 (35—
BDBUS4 [—35—X
VO SR BDBUS5 |53~
oS BDBUS6 %X
48 BDBUS7 X
»—=— EECS ;
1 30 . Send Immediate / Wakeup
»%—7| EESK BCBUSO 55— Dpisabled for CHB
AN EEDATA BCBUST (55— PER_HVA 5v0_SR
R252 10.0K BCBUS2 57—
BCBUS3 [55—<  R25310.0K
47 SIWUB
TEST 0 ~ans “
Zz 9999 PWREN#
e 5555 R250 10.0K Disable Receiver when
in USB suspend mode
o] ool FT2232D DNP
< O\
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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+ A Host and Type AB OTG)

3V3_ SR 5V0_SR . .
General Layout Note. Recommendation is to keep all
power ' ? ? tracks between MCU and USB PHI less than 3" See Adobe Acrobat
domain case 243 g236 ©2s0 additional SMSC Layout guidelines PDF to the right | Powument
VDD_HV_A 12?\/. + 0.1UF 0.1U! o]+ 10U
(Layout Note: Place Series TANT) (0603 (0603 (35v USB Host, Type A
The USB Termination resistor close 50v) & bl 50V) TANT) [
interface to USB IC) . u7 (Available on all packages)
K >
only supports GND g o, GND
3.3v (USB1_DO 3 <] [~ 8 (Layout Note: Route DP and DM with USB_TYPE_A_FEMALE
operation. i Eg]g (05B1_D1 4 gﬂﬁ? = é EEEE&? 11 (Select 6Otz CLKOUT 90 Ohm Differential Pair. Keep
wi 2 ;
All 1I/0 : PE14 tg:gi:ﬁg E DATA2 REFSEL2 14 tracks as short as possible)
signals must 4 géy% (USB1_D4 L Bﬂﬁi .
be 3.3V. If 4 PGiA ESZHZ 13 DATAS cpen 7 USB A EN
VDD_HVA is 4 Pt (WsB1 D7 73| DATAS 22 USB A VBUS  R36, 20K (20K for HoST) c8  c9 L4 260HM  C214
set to 5V, PH12 DATA7 VBUS (1/10W 0603) 100UF 1.0UF 1 e~ 2 L 1000pF  ysg A 57V A I |
USB MCU pads 4 PC3 (USB1_DIR) 31 19 USB_A DM (16V [(16V (0402 | | USB_A DM__A:
P S T (USBL_STP) 29| DIR DM 75 USB_A_DP TANT) |TANT) [50v) USB ADP A
must be left 4 P& P T (USBL_NXT) 29 STP DP 53 (ID=GND for HOST mode) o+ o]+ C216 o+ A ol
as tri-state M PC2 é A 49~ ~e,30 USBT CLK 1 (’\‘PL(}IOUT ID 10 10UF
with no VDD3V3 20 20 USB_A VDD3.3 1000pF (35 gg
pullups 4 P17 St PI7 (USB1_RST Active Low) 27 RESET _: TANT) GND
° 28 GND (50v
33PF Y3 R33 VDD1V8_28 ["35—JusB A VDD1.8 0402)
24MH, 10, o VDD1v8_30 GND GND
R46 24
cia ™ REFCLK/XI RBIAS
10.0K %
SPK_R | 12 ® R38 C238 C19 Layout Note:
3v3_SR SPK_L 2 NG!S Bosk ==1uF ==1F Place caps &
Crystals are 1% (1ov (1ov ;
33PF FOXSDLF/240F-20 - USB8334 0603 0603 2?2;:t:§ as
- (20pF Load low low
R Capacitance) b v ESR) v ESR) device as
ci3 1.0M GND GND GND GND possible
GND
USB OTG Micro AB
3V3_SR 5V0_SR S (Only available on BGA packages)
. U9 .
. . ] . TPV12
: USB AEN 1 Foh FLG_A
C245 Co42 G235 Co44 . TP.V s
}gg‘f' + 01UF 0.1UF o]+ 10UF : USBBEN 4 o s |2—Fe s g
(Layout Note: Place Series TANT) (0603 (0603 . 7 8 USB_A PWR P1
Termination resistor close 50v) o S 50v) . IN OUTA M 7 SHELL2 SHELL3 8
to USB IC) us . 6| anp ouTs | B USB B PWR :
4 . : 6 9
> . ———
GND 2 o, : GND il; MIC2026-TYM . SHELL1 SHELL4
4 PP15 P15 % igz:gfgf 3 1 pata0 S '3(: REFSELO . USB Power Switch GND .
4 PP14 =5 . = DATA1 > REFSEL1 cecesecsecsscsscsscsccssebocsscssccsccscssscssccsscsscsccsccsscssosde
(USBO_D2 5 o a
: gmg P12 (USBO_D3 6] DA Te REFSEL2 (Layout Note: Route DP and DM with Za0t.3
PR PQ7 (USB0_D4 7| DATAS 90 Ohm Differential Pair. Keep ©=co>
4 PQs PQ6 (USBO_DS 9 1 DaTAs cpen HZ UsB B EN tracks as short as possible) USBABS [ [w]a
Q5 (USB0_D6 10
: ﬁgi PQ4 (USB0_D7 13 Bﬂﬁg veus |22 USB_B_VBUS __ R37 10K (1K for org)
(1/10W 0603)
4 PR (e 5 om e — oD
4 PO '_ E STP oP BB D BB
4 P § el O ok | NXT D ¢ = roeeor
4 POl B8 e CLkout 20 USB B VDD3.3 USB_B_DW
4 PI6 D Pi6 (USBO_RST Active Low) 27 RESET VDD3V3_20 AL
28
vDD1v8 28 G212 C5 L3 260HM
33PF Z y Ra2 VDD1Ve-30 |22 USB B VDD1.8 cotz 05 ; .
X0 TR ST 2 —
R47 24 (16V | (16V [(0402 Automotive Microcontroller
10.0K cie ™ REFCLK/XI o RBIAS [~ 1anT) |TANT) [500) 1 N Applcations
ol+ |+ C205 o+ 1000pF - ~ o
V3 SR SPK_R S . - f ’ = | East Kilbride, Scotland
S SPK_L o Ne HE2— o9 al §27 | C18 Layout Note: o 10UF - r eesca e Freescale General Business Use
< 8.06K —=1uF —=1uF piace caps & 1000pF (35v (50v
Crystals are o 1% (10v 10V istor as TANT) 0402) Drawing Title:
FOXSDLF/240F-20 0603 0603 A
BPF (20pF Load g - USees low loi close to MPC574xx Customer EVB Main Board
= Capacitance) y BSR) y ESR) device as GND GND Page Title:
C15 1.0M GND GND GND GND possible USB Type A/Type AB
GND
Size Document Number Rev
B SCH-27897  PDF: SPF-27897 D1

Date: Friday, August 14, 2015 [ Sheet 9 of 16
5 I 4 I 3 | 2 S T




All Ethernet Signals
are in power domain 50MHz Osc for RMII and 25MHz XTAL for MIT 3V3 SR Lag0 3V3_SR
VDD_HV_B 1200HM
1 2 ° o
The Ethernet Layout Note - Place Caps
interface only 3 and Resistors close to PHI
supports 3.3V PHY_50MHz T clocn | O Co41 4|+ ca27 R29 ® 9 R21 G232 | C223
Kk 0.1UF 0.1UF
operation. All I/0 c211 2 10Uk (0603 2'52;( isK 0603 ® R224 3V3_SR
: GND o )
signals must be 3.3V. 5 iy PHY 25MHz 1 (1aNT) 50v) : : s0v) | 50v) 499 2
If VDD_HVA is set to o | MIT Clock) 1%
5V, Ethernet MCU pads 33PF Y2 J7 Y=l gls )
must be left as GND -~ 1 25MHZ 6 GND us 10/100 single phy oo p
tri-state with no GND 7| R2ts 1 2 8 oo 2 o228 3v3 SR Pulse J1011F21PNL
pullups. (RMIT) CLKIN X1 34 o 88 oo R233 g [e) (Includes built in
c210 GNIT) X2 331Xl 2 ao 2% 499 (0603 transformer)
X2 33 25 TPVi0 e 1% 500) P6 RJ45-8
4 PG13-R PG13-R (Termination on (+MII) TXD3) 6 == 25MHZ_OUT F=—@
4 PoIoh PGIZR (Termination o GMIT)  (1x02) TXD3_SNIMODE 17 TDP GND D+ cai
4 pron HO- (Termination o (RMII) __(TXpD) 71 TXD2 TOP M5—pN | TD- ~ GND1
4 PH1-R PHI-R (Termination on (RMIT) TXDO) TXD1 TDN CT 3
4 PHZ-R PH2-R (Termination or (RMII) TXEN) 2 TXDO 5 | GND_4
4 ey 4—PG R45 50 (RMIT)  TXCLK TXEN 14 RDP 6| GND.5
** See Layout Noté | RB0 S .50 DNP TXCLK dp83sase RDP 93 —RDbN ] 7] CT.6 CG2
4 PEM3 PE13 (bottom right) R43 A B0 (+MII) PRXD3 46 RON R234  3V3 SR g | RD+  GND2
4 P A7 TEBRAA] CMII) RXDs 45| RXD3_PHYAD3 499 RD-
4 PAs PA R40 O (RMII) __RXDI 24_| RXD2_PHYAD2 28 LED Y 1% <o o«
PA R35 O ( ) RXDO 73 | RXD1_PHYAD1LEDACTCOL_ANEN 5e—TFp & ] Vi >> (020} \vi
4 PA9Y PE1E Ri7 O (RMIT) RXDV 39 | RXDO_PHYAD1 LEDLINK_ANO = GND GND
4 PF15 ISE SEEIANAD] (RMIT) RXE 21 | RXDV_MIIMODE  LEDSPEED_AN1 = < @2 had
4 Pt PAT0 Rod S50 (+MII) __COL 42| RXER_MDIXEN 23 _PFBOUT gass S | S8
i gé}g PETD TIRAA] (EMII) GRS 20| COL_PHYADO PFBOUT Ro44 0.1UF _al 0.1UF | 0.1UF
4 A3 PA RE__ o 50 (MI1) RXCIK 38 | CRS.LEDCFG 18 499 (0603 (0603 | (0603 R223 R222
RXCLK PFBIN1 == 2 1% 50v) 50V) 50V) 270 270
5 PFBIN2 f—
4 PGO-R PGO-R (Termination on DC) (RMIT) (MDC) 31 MD
4 PF14 ; PF14 (RMIT) (MDIO) 30 MDICO GND 3V3_SR 3V3_SR
MCU Output PHI Output GND
Resistors Next Place Next to 29 | s=are
RESET Place Caps close
to MCU on PHT 21 PWRDN INT RBIAS [¢24RBIAS to connector
daughtercard Pt
(] -
Series Termination Resistors: %%%%% §§§é§ R18 ¥
50 Ohms as per TI spec. Place (9(5088 DHLDN 4.87K
resistors as close to driving <<0== Coore
source as possible. Termination %;;;;
recommended for ALL MII signals 2|28 -
20 00| C240 00! Layout Note:
Jg GND 81U9F 81._,6,: o7 81U5F Place 0.1uF cap close
512 RST.OUTx Y>—RST-OUTx 1 = e = to each pin. 10uF
! - x GND (0603 | (0603 1(%35” (0603 TANT as close to pin
2 50v) 50v) 50V) 23 as possible
PI1 3 Reset Control:
4 PI11 > o — Reset from MCU Reset Out (will reset with MCU) PFBIN1  PFBIN2 PFBOUT
- Reset from GPIO. 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 PR218
10.0K
Boot Configuration (using PHY internal Pulls) 3V3_SR R308 0 mMil_50MHZ ** Layout Note — Place
J5 (50MHz 0SC resistors as shown PHY_SOMHz
- Auto Negotiation Enable (All speeds / duplex supported) 1 Power) with shared pad on PGl
(AN_EN, ANO and AN1 all Internal PullUP) side of resistors
2 R219 PF15
- Operating Mode (MII or RMII) . 29K 5%  (MII_MODE) For RMIT mode,
(SNI_Mode Internal PullDown, MII_Mode control via jumper) 3 O remove resistor
Posn 1-2 for MII (default) between PGl and
- LED Configuraiton (Model) Posn 2-3 for RMII EXELK :nngl:cz PGL TXCLK
(LED_CFG Internal PullUp) GND P:YWESMHZ &
- MDIX Enable (Auto MDIX Enabled) 3V3_SR MDIO Pullup
(MDIX_EN Internal PullUP) - Automotive Microcontroller
R22 1.5K PF14 - Applications
- Physical Address (set to 0b00001) - - | East Kilbride, Scotland
PHYAD[O0] Int 1 PullUj PHYAD[1..4] Int 1 PullD f ’ .
( (0] Interna usve { J Interna “ own) - r eesca e Freescale General Business Use
Layout Note: Drawing Title:
MII Mode resistor (MII / RMII mode) and the MDIP ullup resistor should be placed as close as MP0574XX CUStomer EVB Maln Board
possible to the PF15 / PF14 tracks to reduce the effect of a stub on the transmission line. Page Title:
Ethernet
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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
FlexRAY interface will glszAY
work at 3.3V or 5.0V connector
(PER_HVA jumper) P4
PC12 (FR_DBGO) 1 2: (FR_DBG1)
4 PC12; PC14 (FR_DBG2) 3 I-‘I 4: (FR_DBG3) . 9209 . +0221 . 9222 . 9217 5211,3,: (?2113: E%LSF E%LQF
4 PCl4 bt - - EIE EIEC e
DNP PER_HVA 5V0_SR P12V 10UF | 10UF 10UF | 10UF (0603 | (0603 (0603 | (0603
PC15 [9) (9] 50V) 50v) 50v) 50v)
4 PCi5 5e13
4 PCi3
- VBAT VBUF vce VIO $
GND
J3 (=154
4 pos PCS5 (FR_A_TX) 1 (] 2 FRA-JTXD vz~
4 PE> ; PE2 (FRATKEN) 3 | =2 | 4 FRAJTXEN COLF
4 PE3 (—PE3 (FR_A_RX) 5 [ e | 6 FRA-JRXD GND S02%
x> ke TPV AL
PER_HVA HDR 2X3 TRXD1 INH1 TPV7 c208 b
1 L2 2 FRA-DATA-A 4700PF (0603) 1
2 TXD BP |(50v_0805) 215
0.0 e FRA-BGE EX%N BM 4 &~~~ 3 FRADATAB
0.0 > | 2 FRA-STBN ‘I(?BN axD -2 DLW43SH
0.0 6 L FRA-EN s 13 FRA-ERRN TPV C203 GND Crimped lead - 279-9522
R212 o 0.0 ©mmp EN ERBN 5 FRA-RXEN 1 ——10PF Receptacle housing - 279-9156
o (@mmp. RXEN TPV4 >
1 FRA-WAKE 15
WAKE =] (0603)
GND [}
o TJATOBOTSN
- Bus voltage +/- 12V (VBAT = 12v)
Components spec'd for 12V operation
FlexRAY A GND
FlexRAY B PER_HVA 5V0 SR P12V
[9)
-
J4 =1
4 PE4 PE4 (FR_B_TX) 1 [l 2 FRBUTXD Ut~
4 pca i PC4 (FR BIXEN) 3 | 20 | 4 FRBJIXEN cCOWE
4 PEs ( PES (FR_B_RX) 5 | ame | 6 FRB-JRXD GND S03%
b 11 =25 2 R208 c202
10| TRXDO INH2 470 =2 —10PF
HDR 2X3 TRXD1 INH1 1% C207 P2
PER_HVA 18 FRB-BP 1L 2 FRB-DATA-A 4700PF (0603) 1
i TXD BP =7 AN |[L(50v_0805) 21 5
R201 e ¥ FRB-BGE TXEN BM FRB-BM 4 O~~~ 3 FRB-DATA-B Ll
TR 4 FRB-STBN 99 BCE 7 DLWA43SH
R206 ““ 6 | [T FREEN STEN RXD I3 FRB-ERRN@ 10\ R207 €201 GND | Crimped lead - 279-9522
Ro11 EN ERRN 5 FRB-RXEN 47.0 ——10PF Receptacle housing - 279-9156
® o=p 1 FRB-WAKE 15 RXEN TPV3 1% I~
$ WAKE =] (0603)
GND G
o] TJATOBOTS/IN
- Bus voltage +/- 12V (VBAT = 12v)
Components spec'd for 12V operation
GND
MODE EN _STBN
Normal 1 1
Rec_Only 0 T > Automotive Microcontroller
Gcl> to Sleep é g - Applications
Sleep - _ .
- f ’ = | East Kilbride, Scotland
- r eesca e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
FlexRAY Physical Interface
Size Document Number Rev
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5 4
Lo, AVB & TWRPI Connectors
~_..____ _arpose TWRPI
3V3_SR 5V0_SR 3V3_SR 3V3_LR 3V3_SR
] o
P26 3V3_SR P27 3V3_SR D
R316
D ] ]
?031)?( ; O O R31 0 100¢ POO K o ser 0 011 r2co_son o2 PO1
: =00 = ofe; = K POt 4,16
7SS TWRPI-ADCO PD5 Pt
PD6 TWRPI-ADC]| 0 PA12 (DSPI0_SIN) 0 (DSPI0_SOUT) PA13
416  PD8 K—roerrron 82 2 TWRPI-ADC2 PD4 PA15 (DSPT0_550) 88 2 (DSPI0_SCK) PA14
4 4
0 o1e PK3 (ETRQ31) _(GPTOO0/IRQ) 51951 (ee101) PKO bko 416
a1 PD7 & PD7 TWRPI-IDO 00 TWRPI-ID1 PD8 PK1 (GP102) 7158 (GP103) PK2 gg PK2 416 Note: Ports
.16 (BDCI_P[11]) 9156 RESET RST-OUTx PK4 (GPT04) 9 158 ’ PK[0..5] are -
shared with the
Note: Ports \Y \ \ \ GPIO Matrix
PD[4..8] are GND CON_2X10 GND GND CON_2X10 GND
shared with the
GPIO Matrix 510 RST-OUTxSy—PST-OUTX P % PK4 416
PK1 4,16
ADC1_P[12
416 PDS TERETORITIE P35 pka 46
4:16 PD5 PD5 (ADC1_P[9]) POO < POO 4,16
c
SAI Audio and AVB
P25
0 02 Pins used on this header are also at GPIO Matrix
PA12 (DSPI0_SIN) 4
i‘lg Eﬁlg PA13 (DSPI0_SOUT) 88 PA12 - DSPIO_SIN  (Also shared with TWRPI)
416 PA14 PAT4 (DSPI0_SCK) 00 PA13 - DSPI0_SOUT (Also shared with TWRPI)
416 PA15 PA15 (DSP10_550) 56 PAl4 - DSPIO_SCK  (Also shared with TWRPI) e
41516 PG2 PG (DSPI3_SOUT) 00 2 PA15 - DSPI0_SSO  (Also shared with TWRPI)
e PG (DSPT3_553) 4
ﬂglg Egi PG4 (DSPI3_SCK) 88 PG2 - DSPI3_SOUT (Also shared with User LED)
41516 PG5 PG5 (DSPI3_SIN) 00 PG3 - DSPI3_SS3 (Also shared with User LED)
T 9 00 0 PG4 - DSPI3_SCLK  (Also shared with User LED)
PG5 - DSPI3_SIN (Also shared with User LED)
Vv
HDR_10X2 GND
DNP
B
3V3_SR
5 P24
2
4 PE2 PF2 (SATO_DATA3) gg 4 Differences to RevC
4 PF3 PF: (SAT0_DATA2) 00 Pin 17 was PH5, now PD13** (PH5 now routed to GPIO Matrix)
M bra PF4 (SAT0_DATAL) 00 Pin 27 was PH4, now PM4 (PH4 now routed to GPIO Matrix)
4 PF5 PF! (SAT0_DATAO) 56 Pin 45 was PH3, now PM3 (PH3 now routed to GPIO Matrix)
PF (SAT0_BCLK) 2
: E;O PB10 (SAIO_SYNC) gg 4 ** Note PD13 is also routed to MLB header via DNP link
PF (SATO_MCLK)
41313 PFO FOT3 (ERETO TWR0} 00O -
Ty 221113 (I2C_SCL3) 9 gg_ 20 Black - SAI Channels
iR e —- R fer - S L
4 P2 {SAI1_BCLK) 251997 '
416 Phis T D N
T4 PF6 (SATI_SYNC) 29 o0 30
4 PE7 (SATI_MCLK) 31 OO—L:
4 PE9 (T2C_sCL2) BTl
4 PES (12C_SDA2) 35 [ 55136 ) - Automotive Microcontroller
4 P4 (SAT2_DATAO) 37 eyl 38 - Applications
(SAT2_BCLK) 39 40 > —_
4 PJ1 HO O——5——1 - f ’ ~ | East Kilbride, Scotland
(SAT2_SYNC) 4 42 '
: PO (SAT2_MCLK) 43 00 44 - 'r eesca e Freescale General Business Use
416 E:\}‘g ENETO_TMR2 45 38_L‘ Drawing Title:
’ (GPIO Control) 47 48 -
4 Pas cncrol) 47160148 MPC574xx Customer EVB Main Board
5V0_SRO ©0 Page Title:
- HDR_2X25 GXD SAl Audio, AVB & TWRPI Headers
Size Document Number Rev
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3C) Daughtercard Connector

B LB track lengths should be < 80mm 3V35SR
(from MCU through daughter card to connector) 3V3 LR P12V
o P16
44 43
All MLB Signals are in (129) %0 39 .30
: v .3v
power domain VDD_HV_C. (3.3v Linear 38 : : 57 G
(RSVD) 35 (SDA) PE1 PE1 4
The MLB interface only 4 PGY & PG9 CARD INTERRUPTING MCU (WKPU21) (INT) 33 (SCLK) (T2C1_SCL) PEQ § PEO 4
supports :_*».3V operation. i (TDI/DSDA) 31 (TDO/DINT)
All I/0 signals must be i (THS) 29 (TCK/DSCL) Debug - Not ROD
3.3V. If VDD_HVC is set SR IS
to 5V, MLB MCU pads must TPVI7 MthMCKIN Eﬁgﬁaﬁ“ 2; Ei?;)/sow Controis TNTC Mode ; gﬁg 2 A6 4
be left as tri-state TPV14‘ g e : PH6 4
with no pullups. 4 PH7 (MLB_PWROFF) (PWROFF) 23 (STATUS) MLB_STATUS 0 DNP___PD13
PH7 862 A ~¢ PD13 412,16
416 PIH3 ; PI13 R60 _~ ne DNP__WLB PST (ST) 21 (PS0) MLB_PS0 R61 GO DNP__PI12 § P12 416
(RSVD) 19 (MLBCP) MLB_CP
(SRO) 17 (MLBCN) MLB_CN
(RMCK) 15 (RSVD)
(5X0) 13 (RSVD)
(ID2) 11 (MLBDP) MLB_DP
4 MLB_DAT d)— MLB _DAT MLB DAT _: (MLBDAT) 9 (MLBDN) MLB_DN
(ID1) 7 (ID3)
X
4 MLB SIG > MLB_SIG MLB_SIG (MLBSIG) 5 (ID4)
(ID0) 3 (MLBSP) MLB_SP
4 MLB_CLK >>_ MLB_CLK MLB_CLK (MLBCLK) 1 (MLBSN) MLB_SN
Series 4 47 Ohm series 41 Parallel 100 ohm LVDS
termination termination L termination and Pullups
on MCU RS6 PR54 SR52 RS0 already on / Fulidep;ns (Dx;d)
daught: d SMsC are alrea on
LRI or Sak Suvk S1o0 Saughtercard QSH-020-01-L-D-DP-A daughtercard.
DNP
c21 Place resistors as
14 ible t
2P OVOSR ghges anpormisie o anD
DNP minimise stub lengths
GND Zrst  Rss
1.0K 1.0K
4 MLB_SN D) MLB SN
4 MLB SP > MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode)
4 MLB_DN D) MLB DN
4 MLB DP ) MLB DP
4 MLB CN - MLB CN (PB[15] Shared with MLB_SIG for 3-pin mode)
4 MLB CP > MLB CP (PI[8] Shared with MLB_CLK for 3-pin mode)
- Parallel
termination
on MCU P R53 P R57
daughtercard 619.0 619.0
1% 1%
2 L
: [ o GND - ‘Automotive Microcontroller
= [ — T R - Applications
f=3 -~ SR
2 - ~ | East Kilbride, Scotland
[ f ’ .
i e T - r eesca e Freescale General Business Use
g — Drawing Title:
H s MPC574xx Customer EVB Main Board
g R Page Title:
g R MLB SMSC Daughtercard Connector
2 Size Document Number Rev
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Caution
The SD card specification details an operating voltage of
between 2.7 and 3.6V. If using the SD card, it can ONLY be
used when VDD_HV_A (and PER_HVA) jumpers are set to 3.3V. 3V3_SR
Inserting an SD card with VDD_HV_A / PER_HVA set to 5V will
result in card damage.
QR9 PR8 PRI2 PRI1 PR6 PR7  PRI0
10.0K >10.0K >10.0K >10.0K >10.0K >10.0K >10.0K
DNP  DNP DNP DNP DNP
P200
4 PI3 P13 (SDHC_DATAO) 4 DATO
P
4 pe — = DATI  vconop [
P = DAT2
4 PIO P10 (SDHC_DATA3) 4 DAT3
*—5-{ DAT4
%—— DAT5 10
»—5| DAT6 VSSt [
X——— DAT7 GND/VSS2
PH8 (SDHC_WP) R22 0 SD_WP St
2 PHg g PAO____(SDHC_CD) _WKPULS R23 O/ 0 SO Detedl WP_SwW GNDT e5 1
+ B PE7 __ (SDHC_CIK) R14 S22 SDHCT_CLK CD_SW GND2 753
4 PE6 g PE6 __{SDHC_CMD) ® 75 PCLK GND3 357
CMD GND4
2R13 MMC_SD_CARD \Y
10.0K GND
DNP Amphenol 101-00565-64 SD
/ MMC socket with card
detection switch.
GND
CARD DETECT | WRITE CARD DETECT| WRITE CARD DETECT
PROTECT INDICTION PROTECT INCICTION FROTECT INDICTION
o = o < o = @ 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
-> fr eesca’ e Freescale General Business Use
Drawing Title:
MPC574xx Customer EVB Main Board
Page Title:
SD Card
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4
v 4 :ipherals, Audio Controls and GPIO
e hard wired to 3.3V rather than 5V so it's not possible to drive 5V into a 3.3V pad (which would cause damage)

.. the LED's are active low with 3.3v supply so can be safely coupled to pads on either 3.3V or 5V domains
The ADC input is limited to 3.3V, again to prevent driving 5V into a 3.3V pad which would cause damage

User LED's (Active Low) ADC Input Pot and Test Point
PG[2..5] share eMIOS1 bs2 3V368R 3V3_LR (Note - This i from 1i 3.3 lator t
. | ote - This is run from linear 3.3v regulator to
UC[11..14] with PWM c WRZ4 A REB7 210 provide a stable input voltage)
functionality | © RV1 2K
R259 270
cise poz QL L A0 o | o Kig 2 % 1o
412,16 Pa3 PG4 ;mg USR_LED3 Ds7 o GND
4,12,16 = R261 271
41216 bas PeS R270, A0 TsTen 1o AR a P20 - 57
2 1 PB4
R269 270 d (OmS) PB4 4
Note that LED2 and LED4 (PG3 JYPYS | [} 'e'gk A A 025 1b OAUF [=—= 1 @pcireron »
and PG5) can be controlled in BT -
LPU_RUN mode (and also have pad HDR 1X4 LED's are SMD (1206} Yellow DNP
keepers in LPU_STANDBY) DNP (0603 50v) GND
Hex Encoded Switch (Active High)
3V3_SR SW2
J26 R286 1 HEX_SWi1 R275, ) PDO >> PDO 416
2 ) 1 c BC 0 y
° K L2 HEX_Sw2 R277,4, 0 PD1 3> PD1 416
100 8 0 |4 HEX_SW3 R2804 A0 PD2
. . = PD2 4,16
The LED's, Hex switches and push-button switches are 76 ! HEX SW4 »
connected to MCU pads vvia zero ohm links. If desired 8 R2824 AL PD3 >> PD3 4,16
these can be removed and direct connection made to the DRS4016
LED or switch. All of the ports used for LED's / Since the Hex switch always R28
Switches are also bonded out to the GPIO matrix has an active output, the Re7
jumper is to allow the switch R27!
to be powered off R27f

User Pushbutton Switches (Active High)
Note — PAl is also the NMI pin!
3V3_SR Sw3
1 G’Né“ [e) 2 (eMIOS H / X) R 0 PA PA1 416
(eM105 G / X) R2874 0 PA PA2 416
1 %} o) 2 [ (eMIOS G / Y) R302. 0 PF PF9 416
(eMIOS G) :{304: 0 PF11 PF11 416
SWe
R303
1 =B, IWW:
§W7 ° R288 .0 0000
n R290 .0 P22
1 S o 2 HDR 1X4
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:
User Peripherals, Audio Controls and GPIO
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5 4

1 Matrix All pads are DNP (Do Not Populate) 0.1" pitch headers placed on a 0.1" grid PF8 4
PF9 4,15
PF[9,11 h d th
PORTA PORTB PORTC PORTD PORTE PORTF PORTG PORTH EE? 315 el opared vt
— PF12 4
PA[1,2] shared with 3’12 P[I)Oor\/n Lo PF13 ¢
user switches ’ PA1 1 PD1 1
:12 o 2 oMe |° Egg Zglg PG[2..5] shared with
PA[12..15] shared with 4'W2 PA2 1 PD2 1 PG2 1 PG4 4’12W5 user LED's, SAI and
SAI Audio and TWRPI 412 oM | © oMis [ © oMis [ © PGS 41215 TWRPI headers
’ PD3 1 PG3 1 PH3 1 1%
412 oneT |0 onz | Toma2 | O ree .
PA4 1 PD4 1 PG4 1 PHA 1
: 1OM28 § ioMz2e | O 1oM30 | © oMT31 | O Pas 4
PB5 1 PD5 1 PG5 1 PH5 1
: oMa7 [ onzs [ omzs [ ToMT30 [ PHS :
. e PBS 1[5 PD6__1 o PG6 1[5 i .
10M45 1OM47 10M48 i
415 poo PB7 1 [ PD7 1 [ PG7__1 [ b
PD(0..3) shared with 4] 1OM55 TOM56 1ON57 i
Hex Switch 15 PDi 5 1 PF8__ 1 PG8__1 PH1S
415 PD2 ToMes | ToMed | —Tomes 2 BH[3..4] shared with
4,15 PD3 e | PM3 412 ..4] shared wit
PR 9 1[5 P17 Mg a2 SAT Audio header
PD[4..8] shared with 412 PD5 1OM71 IOM72 PMS5 4
TWRPI connector with .5 PDB PD10__1 l o PR1O_1 | o PM6 4
pullup on PD[7], PD(8] 412 s TOM79 10M80 PM11 4
412 PD8 110 PRL_11 o PMI2 4
4 D9 PAI2_ 1 Yo P2 1 Pmig 4
: Pp10 oMo | O oves [ oMes [ e g
s _ i e PAIZ 1 [ PDI13 1 [ PF13 1 [0 PHIS 1 [
shared with 41243 bbis TOM106 TOMT07 TONT08 TONF109 N0 .
SAI Audio and MLB 21é PAta 1 [~ PHi4 11 o PN1 4
headers 4 PI9 IOM116 IOM117 PN2 4
4 0 PAIS 1 [~ No spare pins No spare pins PHIS 1 75 s 4
IOM123 on PortE on PortE IOM124 4
PI[12,13] shared with 4 4 Pli2 mg 4
MLB  header 413 PiH3 PN6 4
PN7 4
$ pu PORTI PORTJ PORTK PORTL PORTM PORTN PORTO PORTP e 4
4 PJ6 — — — — PNTO 4
0 1 PLO__ 1 1 POO 1 01
. i oMz [ O oM [ © oma [ © o5 [ © oMe [ 2 PN
PKI___1 11 11 POT 1 11
: e Tove [ oMo [ oMt [ omTz [ omTs [ NI
> 1 2 PO2_ 1 2 1
4 PJ11 o o o o PNIS 4
p s o S PM3__1 [ o S pO3 S o o P00 12 PO[0..1] shared with
i e 10M23 1ON24 TON25 1ON26 TON27 o s TWRPT header
41 4 PM4 1 4 PO 1 4 1 :
¢ P15 oMt |2 onsz |2 omMs |° onsE |2 oMz |2 ToM3s | s .
5 1 5 PM5 1 5 PO5 1 5 1
e b oMz | iomaT | O iomaz_ | iomas_ | O iomas [ © oas_ [ ©| hos 4
PK[0..4] shared with 4 6 1 6 1 PME__ 1 6 1 POG 1 6 1
TWRPT  header e e omas [ ToNB0 [ V5T [ omsz | O (S oMsz_ | © poe
: 71 7 7 PO7 1 71
DR oves [ 1omEs [ ToMeo [ oveT [ © ovez [ ©| Pos 4
PI9 1 5 1 8 8 POB 1 8 1
: Pre 1OM73 oves [ Tone7 [ ToMes [ O oves [ oM70 [ pote 4
P01 9 1 9 1 9 1 PO 1 9 1
: oie TOMBT om7a O o750 o768 |2 o770 oM7s | POz
PJI0 1 101 10 1 10 1 101
: PKo ovez [ 2 1oVes [0 Toved [ [ C oMEs [ poa %
Plt2__1 PIIT 1 PK11 1 PM11 1 PNTT 1 PO11 1 PP11__1
: Pz TOMT00 |2 oMg0 [ ToveT [ ovez [ Tones [ [ Mg [ PO .
P31 PII2 1 PKi2 1 PMI2 1 PNI2 1 PO12_1
. i oMt [© omTo1 [ 1oMT02 | O 1oMT03 | 1oMT04 [ © ToMT05 |2 e .
J13 PKi3 1 PM13 1 PN13 1 PO13 1
. Plo SHPLO oM [ 2 TomT2 [ oMt [ 2 oM [0 ToMTT5 [ PORTQ ] .
3PL1 P14 1 PK14 1 PM14 1 PN14 1 PO14 1 No spare pins
¢ PLI [OIGEER I TOMTT9 | ToMT20 | ToMT2T | O oMz2 | on Porto i .
PJI5 1 PKi5 1 PM15 1 PN15 1 PO15 1
oMT25 [ O 1oMT26 [© iomT27 [ [P 1oMT29 [© o .
PPg 4
PPI0 4
PPI1 4
Busses are not used 14 ND page [EHZ TPHO TPH4  TPHS  TPHG TP TPHS  TPHG  TPHIO TPHI1 TPHfz TPHIG TPH14 TPHIS R
on ports as it makes (one at - utomotive Mi
- - Applications
it harder to see bottom of - s
; : - - - - - - - - - - - \y - - - ~ | East Kilbride, Scotland
GND f es ]| :
:Ezlcmhozll';:i 2§§c:l;z::d each colum) ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ - [ e ca e Freescale General Business Use
Drawing Title:
Layout Notes: MPC574xx Customer EVB Main Board
Pads must be placed in a 13 x 16 matrix pattern, 2.54 mm pitch Z‘gigﬂs. Matri
— 13 wide (one column for each port EXCLUDING those with no available pads ie C, E, H, Q) in Watrix
- 16 tall (1 row for each port number from 0 to 15). Size Document Number Rev
— GND pad at bottom of each colum B SCH-27897  PDF: SPF-27897 D1
— After production, pads should be through hole (not solder filled) Date: _ Friday. August 14. 2015 [ Sheet 16 of 16
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MPC5748G Customer EVB 324 BGA Daughter Card (MPC574XG-324DS)

Revision Information

Rev| Date Designer Comments
Table Of Contents: X1 | 28 Feb 2013 | 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 Apr2015 | 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 TPV - Through Hole Pad small et

basis for hardware design, do so at their own risk and Freescale does not TPHx - Through Hile Pad Large (for standard 0.1 header). 1 [ o ]7pus

assume any liability for such a hardware design. TPX - Surface Mount Wire Loop

i 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.lw unless otherwise stated. All zero ohm links are 0603
— All connectors and headers are denoted Px and are 2.54mm pitch unless otherwise stated - Automotive Microcontroller Applications
— All jumpers are denoted Jx. Jumpers are 2mm pitch - East Kilbride, Scotland
— Jumper default positions are shown in the schematics. For 3 way Jjumpers, default is always posn 1-2. - 'freescale‘ 2 .

2 Pin Jjumpers generally have the "source" on pin 1. - Fr le General B 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. Robert
orereen MPC5748G 324 BGA Daughter Card
User notes are given throughtout the schematics. Eﬁfﬁw Page Title: .
s . . - Robertson Index and Title Page

Specific PCB LAYOUT notes are detailed in ITALICS _
Approved: Size Document Number Rev
A. Robertson B SCH-27900 PDF: SPF-27900 Al

Date: Tuesday, August 18, 2015 [ Sheet 1 of 8
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3 MCU Power Connections

©

MCU_1V25_L

©

MCU_5V0_S
MCU_3V3.S
MCU_SVO_L

© ®

©

MCU_3V3_L

Caution:
- If VDD_HV_A is driven from 5V,

must not be supplied from 3.3V (remove the HVA_FLA
Jjumper)

supplies are set to 5V,

the VDD_HV_FLA pin

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

Default Configuraiton:

- ALL MCU supply voltages are set to 3.3V (ADCO, ADC1l, 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

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
MCU_1V25 L
MCU_5V0_S
MCU_3V3_S o
<
MCU_5V0_L S
< TPH3
MCU _3V3 L z o
V3
TBv3  Pbvo Thvda  “svo “Bv3  Plsvo “Bv3  Plsvo “Bv3  Plsvo Js “Bv3  Cvo Individual MCU - | pac External
supply control Ref Voltage
|=® O| | ==® O] |=® 0| |[E®O| [=wO] @® O | el @® O] siect
J3 J4 J5 Jé J7 J11
o [ [ Y o | - ~
R7 0 o
—— AN\
@ o o
6 o o o 6 5 - .
% % o 5 5 E() | | ZR36 (Current Limit Resistor to
O, O, % | | | 3 8 1.0K protecxt against case when
o ! - g Q Q [ =) . other MCU supplies are
g Q g _ T T T T 2 disconnected and external
< < < reference supply is live)
TPH2
<! ! 10| o[~ w|om <! han (o] Lo (S¥ a5
S z s 8B[m(<|ES ok hr 8 ¢ &l i o Q
R i 38erEs e ° s 7 georesszy o t
utB a a = omEID 5% > T = SSTEESOES B &
N 5 ! NN @ m I = 9, 3232233>> o a
> > 15} S>> 10> S o T %) D5 S 2233 % S o
T T a IT=>2IT = a | T aoa | -7 | 3
) H ) 2 O S = e o S 80566922200 a 0
) i fa) { oo oo I ) >>>008%9a00 a o
a : a > [aya) 8 8 [aya) a 8 > >> sSs S z
> > I >>995> g9 E
) <
[ Q
Analogue MPC5748G 6M 324BGA Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
3 5y a
Srforaze e ° 2
9(\ 9(\ E\%\%F\I\I\;\;\;\X\X\% %\ E"_‘,‘2‘2"2‘5‘@‘;‘5‘8‘3‘:‘%‘%‘%‘2‘
E\ iw E\E\;E\iii;\iiii ;\ 3\3\3\3\3\3\3\3\3\3\3\3\3\3\3\3\
(2] 1] DDNDNDNDNDNDNDNDNDND D [} NDNNDNDNDNDDDDNDNDNNWNUNGND
1% 1) DDDDDDDDDDDD %) DDDDDDDDDDDDDDDD
> > SS35333535353 > S535335353533335
- N slelelo[ e llele < el [l |m|m|D MPC5748G + OTB-324R-1.0-019-00
= > e e b >
R24 0 1]
9 Q
= = - $ > Automotive Microcontroller
ADCO_GND ADC1_GND GND PH1 GND GND - Applications
© - f ’ | East Kilbride, Scotland
- r e esca e Freescale General Business Use
Drawing Title:
Ground Links RY 0 RO 0 MPC5748G 324 BGA Daughter Card
(0 Ohm Page Title:
Resistors = =
* ) ADCO_GND GND ADC1_GND GND MPC5748G MCU Power
Size Document Number Rev
B SCH-27900 PDF: SPF-27900 Al

[ Sheet 2 of )
T
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5 MCU Decoupling and bulk storage

A Capacitor Types:
ADC Flash 470pF Ceramic COG, 50v 5% 0402
1000pF Ceramic COG, 50V 5% 0402
ADCO_CAP c49 ADC1_CAP c47 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 ) b
C2 ef+ C60 C3 e+ C59 C48 C58 C36 C34 1.0uF Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
10UF AT~ =2=10UF 10UF T~ =2=10UF 2= 2—i0UF 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 )
= 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 ca7 C52 C22 C55 c28 c37 HVB_CAP G40 C33 HVC_CAP c42
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 1000pF 1000pF
1. LT IT IT I 1T L 1. 1T 1L
~T~ 10UF ~10UF T~ 10UF
T T T C O TAT C
C26 C53 c23 C54 C30 C38 $ C41 C35 Qg C44
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
e
VDD_LV Ballast Transistor LP Internal Reg Cap
T 0.1UF 0.1UF DNP DNP B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
c8 4700pF
- i c9 c10 c29 cé1 C31 C20 C43
Place 2 —22UF 2—22UF =2—0.68uF =4—0.68uF =2—0.68uF =2—0.68uF 1uF B
1 DNP DNP (low (low (low DNP LMK107B7105KA-T
c ose.to (Low (Low ESR) ESR) ESR) (Low (low ESR)
cas co1 o5 transistor ESR) ESR) ESR)
cs2 cs9 0.1UF 01UF 0.1UF
GND 0.1UF 0.1UF DNP DNP ONP (Murata GCM219R71C684KA37)
GND GND GND
VDD_LV (1.25V) Decoupling. Place one of the non DNP caps each side of the deviceée 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 limits
- Automotive Microcontroller
- Applications
- f ’ ~ | East Kilbride, Scotland
A
- 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) PAQ L5 H
« 8  PAO 7 PAO PEO PEO 8
vo 10 aeny M Routed i ) (e MPC5748G 324 BGA PE! Farp e PET 8
(MII_RXCLK) PA M17 D10 PE
8 PA3 | PA3 : PE3 E PE3 8
M Pt (CMP1_13 / 10) ;2 APz PA4 Package lof3 GPIO Pinsl PE4 Eé ZEL PE4 8 D
E ) 9 =
HE LI Y PEs = PEe 5
8 P DA Pa7 PE7 [o—bE — PE7 8
s pao PAg—Ei7| PAS o — PEs 8
8 PAY — DA — 1o PAO PES [NT—bESs PES 8
s b o e e
8 PAI2 (CVP1_15 / 10) _PA Ng | PAL PE1s [ CT8 PE 1 ) = 8
s PAl3 (CMPT_14 / 10) _PA P7 G17 _PE T = 3
PN (112 / 10) _PA14__T3 | PAIS PEIS I"Ci5 PE I PEa 8
Key to text colours: 5 paie (CHP1_10 / 10) _PAT5 N7 | PAT4 PE14 'ET2 PE o s
Purple - Comms Physical Interfaces PA15 PE15 PE15 -
Orange - Other Peripherals and I/O
Black  _ Glocr, Raset. and conceod g PR T T PFO [P PFO 8
RED - I/O Matrix and other functions (eg LED) 8 PB2 (LINO_TX) PB G9 PB1 PF1 PF:. 0. E?Z 8
Green - I/O Matrix (dedicated) s PB3 (LINO_RX) B 8 Egg ggg U F PF3 s
8 PB4 ADC_POT) PB il gy, pF4 |-10_PE CESI PF4 8
(GPIO) PB5 R14 2 _PF5 S )
FRC (GF10) Peo N2 | P8 PFS 711 PF T Pee 8
s pe7 (GP10) PB7 [N i Py [ RI0_PE (SATI_MCTK) ory s
6 PBs Iéiﬁiiié) 5s— Vg PBEXTALG2 PR8I e P 8
6  PB9 - Eo—paY| PBYEXTAL32 PF9 [R5 PFF1G (P8 / 10) P9 8
& pBIo (GPT0) PBTi__Pia | PBIO PF10 PF11 (SWA_& _GPI0) _WRPULS PF10 8 ¢
8  PBi1 a2 PB11 PF11 PF P10 et 8
8 PBI2 o 2 15 1 paia PF12 |-Ne—pi1s——(CF T 750 pri2 8
7 PB13 - T PB13 PF13 I=G18 PF 7 (RMII_MDIO) PF13 8
7 PBI4 R PB4 PF14 [y —PEiz (RIIT_RYDV) PP14 8
7 PBIS - PB15 PF15 PF15 8
(TDI) PC F9 H18 PGO (RMII_MDC)
g Eg? (TDO) PC F10 PCO PGO J16  PG1 (RMII_ T);"LK gg? ;
s pC2 (USBL_CIK) PC: C PC1 PGl mj2 pGo (LEDI & GPIO) PG2 8 (eMIOS E1UC_11_H)
8 PC3 JSB1_DI PC: D Egg Egg J5 PG3 (LED2_ & GPIO) PG3 8 (eMIOS E1UC_12_H)
s PC4 _TX_E| PC. B G PG4 (LED3 & GPI0) 8 (eMIOS E1UC_13_H) e
— c A PC4 PG4 [ Gb (TED4 & GPI0) PG4 (eMIOS E1UC_14_H)
8 PC5 PG5 8 S
Be | PC5 PG5 PG6 (CLKOUTI GPTO)
8 PC6 = =6 U> | PC6 PG6 PGT (CLKOUTO GPI0) PGe 8
8  PC7 = o PC7 PG7 PGS CP10) per H
8 PGS — PC8 PG8 (15 —Pay T ESE pas 8
8  PC9 C10 5| PC9 PGY 577 PG 0 pao s
8  PC10 5GTT M4 | PC10 PG10 [ 513 PG i PGI0 8
8 PC11 FeT2 D PC11 PG11 18 PG MIT XD PG11 8
8  PC12 FG1sE6 | PC12 PG12 [yria o ML ~XD1 PG12 7
8  PCI3 e PC13 PG13 E1>—pa 551 pa1s 7
8 pot4 C15 C PC14 PG14 77 G (Usmi‘\ PG14 N
8  PC15 S PC15 PG15 = PG15 8 .
(HEX1 & GPIO) _ PDO__ Ri2 L17 _PHO (RMIT_TXD1)
e (EXZ & Gp1o) __PDT___113 | P00 PHO kT8 PH (RMTT_TXDO) o 7
(HEX3 & GPI0) T14_| PDI PH1 518 —PH (RIIT_TREN) _ b
8  PD2 B PD2 PH2 = — PH2 7
(HEX4 & GPIO) D: R J17 (
& PDs (GP10) PD4__ P11 | PD3 PH3 7676 pH prs 8
8 PD4 (GP10) PD! T PD4 PH4 —B76BH5 PH4 8
8  PD5 : - PHS5 8
(GPT0) PD6__ Ut5 | PDS PHS ™39 PH6 5
8 boe (GPIO) 7 PD6 PH6 ["pg H7 pHe 8
& POy (GP10) pps P12 | PD7 PH7 "Fs—pH pH7 8
& PD8 (&P 10) FD PD8 PH8 "Eg—pp pHs 8
8 PD9 (6P 10) PD10__Pi5 | PD9 PHO E16PHI0 Pro 8 —
8  PD10 PH10 8
{GoT0) POTTVig | PD10 PH10 G174 PH
R sl o e o 2
1 H
8  PDI3 (celo £ mip o) PDIS NI4 1o PH13 oH PHIZ 8
7 PD14 — = FO5 P17 | PD14 PH14 S PH14 8
7 PDI5 PD15 PH15 PH15 8
¢ meumsn (o MOUST Ut ey
PORSTx ) PORST - ‘Automotive Microcontroller
MCU-XTAL V6 icati
& MeuxIAL MCU-EXTAL V7| XTAL > Ropleatons
6  MCU-EXTAL ) EXTAL - fre esca’ew East Kilbride, Scotland A
- Freescale General Business Use
MPC5748G + OTB-324R-1.0-019-00 Drawing Title:
MPC5748G 324 BGA Daughter Card
Page Title:
MPC5748G GPIO 10f2
Size Document Number Rev
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'\G GPIO 2 of 2
uic
ical Interfaces
urange - utner reripherals and I/0 PI0 C6 G14 PMO (MDO9)
8 PO PIO PMO PMO 8
Blue - Debug (JTAG & Nexus) P| E7 Hi3 P (MDO10)
Black - Clock, Reset and Control g g:; c7 | P! MPC5748G 324 BGA PM1 75 (MDO11) PM1 g
RED - I/O Matrix and other functions (eg LED) 8 PI3 5 C E:g Emg (13 P (GPT0) Emg H
Green - I/0 Matrix (dedicated) s Pl P é] P4 Package 30f3 GPIO Pins2 PM4 ‘14 o e PM4 8
8 PI5 512 PI5 PM5 5 PM5 8 o
s Pl 6 Ha| o pio [L16_PM6 (GF10) e 3
7 H16 _PM7 MDO12)
8 PI7 - PI7 PM7 PM7 8
7 PI8 N_P P Ji3__PM8 MDO13) o 8
5 PO (GP10) P T12 | P18 PM8 774 PMo —(Mboi1d) s 5
(GP10) prio__ut2 | P19 PM9 172 PM10___(Mbois)
8 PO Pl PM PM10 8
8 PI11 (ENET_RST) P 10 10 Gio Pl GPIO) PM11 8
8 P2 (GPIO & MLB_PS0) P PM11 1 (GPIO) PM12 8
(GP10 & MLB_PS1) P PI12 PM12 3 P (GP10)
8 P13 — =1 PH3 PM13 PM13 8
R 5 P (GPI0)
8  Pl4 = BIE PI14 PM14 70 (GFT0) PM14 8
8 PI15 PI15 PM15 PM15 8
PO U T P (GP10) B
FOAT poi__via | PO PNO [T P =) o g
8 PJ2 VP TR Pz 2P (C220) PN2 8
8 PJ3 SATT_BCLK PJ3_ UTT | ys pN3 8P (CF10) PN3 8
8 PM (CPTO) :J4 PJ4 PNa 2 (210) PN4 8
8 PJ5 (GPI0) PJ5 T P PN5 R PN5 (GPIO) PN5 8
s P (GPT0) PJ6__U Pjg e [Pe_PNE__(cPT0) e 8
8 PJ7 (GPIO) PJ7 §] PJ7 PN7 Y] PN7 (GPIO) PN7 8
s P8 (GP10) P Uis | oy PNg | U5 PNB (Gri0) SV 3
8 PJ9 (GPI0) J 5 PJ9 PN9 15 (GPIO) PN9Y 8
8 PJ10 (GPI0) PJ10 V4 PU10 PN10 T7___PN10 (GPIO) PN10 8
s P11 (GP10) P Uz | o)1 PNy [Z_PNTT(GFI0) PN 3 o
8 PJ12 (GPIO) P. V. P2 PN{2 \ PN12 (GPIO) PN12 8
8 PJ13 (GPIO) P, T PJ13 PN13 U PN13 (GPIO) PN13 8
8 P4 o S arn P14 [ e PNI4 8
8 PJ15 (GPIO) PJ15 V] L4 PNi5 (GPIO)
PJ15 PN15 PN15 8
(GP10) PKO T4 Gi__PO0___ (GPIO)
g ﬁﬁ? (GPI0) 3 EE? ';O? F1__PO (GPI0) Eg? g
8 PK2 (GPI0) P 4 O1 ["Mg PO (GPIO) PO2 8
s PKs (GP10) P p1_| PK2 PO2 "5 50 (GP10) bos M
s PKa (GP10) P Eﬁ Egi PO (GP10) pou H
8 PK5 (GPIO) PK5 PK5 POS Hi PO:! (GPIO) PO5 8 [
8 PK6 (GPI0) 6 PK6 POS H: 06 (GPIO) POB 8
s PK? (GPIO0) PK7 RT | Do o [DT_PO7 (GP10) e 8
s PKs (GP10) P R2 | PK? Pga D2__PO (GP10) = H
s PKo (GP10) P 7| ko hOg | E3_PO (GPTO) pOY 3
8 PKI0 (GPI0) PKI0 A6 | oot POT0 PO10___(GPI0) PO10 3
8 PK11 (GPI0) B6 PK11 PO1{ FS (0] (GPTO) PO11 8
8 PK12 (GPIO) P A5 B PO (GPIO) PO12 8
s PKis (GP10) P B5 §§]§ gg]g E4__PO (GP10) rols 8
8 PKis (GPT0) P (o Porg | F4_PO (GPTO) P14 3
(GP10) PKi5___ A4 14 141"G6_PO (GP10)
8 PK15 PK15 PO15 PO15 8
B
(GPIO) PLO B4 G5 PPO (GPI0)
g Et? (GPI0) PLT__ L Et‘) EFP,O B3__PP1___(GPI0) gg? g
s PL2 (MO0) PL2__E PL12 PP; C4_PP2___(GPi0) 1) 5
s  PL3 (MDOT) C ET4 | or ops |7 3 (GPI0) PPS 8
8 PL4 (4D02) PL4_F : = 2 B PP4 8
s PLs (Mb03) PL Fi4 | PL4 PP4 "7 PP5___ (cPi0) pe M
s PLe (MD04) PL Fi5 | PLS PPS F Ao PP (cri0) oPo H
s Pl (F005) PL7__G1a | b6 Fre [As_PP7__(Geio) oho M
s P8 (EVTT) g Di5 | FL7 7 [(B8_PP8 _ (crio) ohs 2
s Py (MSE00) PL E13 | PL8 PP8 |77 PP (GPT0) Py M
s PLIO (MCO) PLi0__Gi12 | PL9 PP9 ["A8 PP10__(cPi0) P10 M
8  PLIT (MSEOL) PLiTEf6 | o1 Forl [Be e (CE10) PP11 8 B
s PLI2 (EVTO) PL12_ D EH; gg}; Bi7_PP (058013 Bhis M
8 PL13 (MDO6) L F PL13 PP13 |2 6 ) PP13 8
8  PLI4 {HDo7). PL1Z_G16 1 b1y ppi14 1T EF ) PP14 8
s PLis (MDOB ) PLi5__G B18 PP ) 8
PL15 PP15 PP15
(USBO_STP) PQ C
g Eg? (USBO_CLK) PQ B Eg?
8 PQ2 (USBO_DIR) PQ B14 PQ2 - Automotive Microcontroller
8 PQ3 (USBg?NXT) ZE E PQ3 - Applications
(USBO_D7) - S
8  PQ4 - PQ4 - f ’ ~ | East Kilbride, Scotland
(USBO_D6) Q5 A ~ A
g Egg (USB0_D5) Z’QE B PQ5 - reesca e Freescale General Business Use
8 PQ7 (USBO_D4) PQ7 A ggs Drawing Title:
MPC5748G 324 BGA Daughter Card
MPC5748G + OTB-324R-1.0-019-00 Page Title:
MPC5748G GPIO 20f2
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Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
pao c63 Mk
4 PBY & (EXTAL32) N' 9l
3
2 R33 20 O
1.0M 32.768KHZ 2
DNP C7  12PF
1 EXTAL ||
. | ce2 | 12pPF P - ql
4 Pes > (XTAL32) . 9l R8 Y1
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) r
4 MCU-EXTAL ((—MCU-EXTAL 11 xrAL o 8 12pF
) ) a1
4 MOUXTAL py—MCU-XTAL 2 i GND
5 R34 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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Clocks
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sed Signal Termination
D
Ethernet Termination
PG13 R6 50 PG13-R
4 PG13 PG12 SERAAS e PG1s-R 8
4 PG12 BHo R %5 BHoR PG12-R 8
4 PHO BT B i PHTR PHO-R 8
4 PH1 BHD Ro—® 0 PHZR PH1-R 8
4 PH2 ) PH2-R 8
4 pao H—PGO RI__j AAB0__PGO-R S PGO-R s
Place resistors as close as possible to MCU
MLB Termination
m::g [SJI%T MLB_DAT 8
MLB_CLK MLB_SIG 8
T — MLB_CLK 8 c
R20 R25 R29
100 100 100
¢DNP 4 DNP 4 DNP
4 PBi4 HPBI R23 0__MLB SN . 5> LB SN s
R22 4 AN105.0 ] o
4 PD15 > PD15 R21 o 0 MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode) >> MLB_SP 8
4 PBI3 Y PB13 R30 0 MLB DN - >> MLB_DN 8 e
R31 {1050 ] o
4 PD14 > PD14 R32 N A0 MLB DP >> MLB_DP 8
4 PBI5 D PB15 R26 0___MLB CN _ (PB[15] Shared with MLB_SIG for 3-pin mode) 3> MLB_CN 8
5 PI8 > PI8 R28 0 MLB_CP AN (PI[8] Shared with MLB_CLK for 3-pin mode) >> MLB_CP 8
Place resistors as close as possible to MCU
From MCU Layout Note — Place resistors as Shc.”m with To Daughtercard
shared pad (as close to MCU as possible) B
Fpinsignal  pemove R1 and
- fit R2 to 3-pin signel
,‘5&3 enable 3-pin
5 D signals :
MCUPIn | . . LVOS Sianal MGU P LVOS Sianal
g LB
Rl 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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rd Connectors (Plugs)

A Connectors on Main board (Shown for reference)
¢ way to fit these connectors onto a B sized sheet so unfortunately the sheet size
nas peen 1increasea to C so will need to be printed on larger paper. SH1 [———] SHZ
& ¥
- The Crystal Signals are NOT routed via the daughtercard connectors & kl
- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU supply e T
lines are brought up from the main board (see the top pins of the connector on the left) §§ T
T Tz
<5 T e3
- The connector schematic symbols have been horizontally mirrored so they match the main EVB connector. & = =
This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates with pin 1 on the fCe T =
plug.
21 P20
(@) sH2 H1 (@) (a) stz H1 ()
6 EXTOK B0l 1 [2 o) 5 pmit e 3 — PG 4
[ — 3 o PH? 4 4 PHIO — 2 - PE3 4
4 pe2 B 5 = PHG 4 4 pHe = 5 PH5 4
PP11 ——1 He PB3 4 4 PE5 M1z 5 PCO 4
5 ppit - = PHE 4 5 pwi2 i g PQ3 5
4 PE6 3 D) PP8 5 5 PI5 Q0 = PC3 4
5 PB - e =t o 5 Pao - - PE4 4
5 PPIO z o PP 5 4 pecs = o PHY 4
5 PP5 Bl PRI PE7 4 PG14 — o E15 PL1O 5
5 Pt B 2 TGND] PK9 5 PG14 PHIZ 5 STX PE15 4
5 PI2 7] 241 PC12 4 PH12 BCa 2 PORSTx 4
5 PPY = z — PC12 4 PC4 s = PE2 4
4 po1s . z P PK11 5 U — =] = PL4 5
5 PIO PKI0 %30 P4 5 PL9 Co Q1 PG11 4
5 PK10 g £7 7 PP4 5 4 PC2 A6 30 GND) PQ1 5
4 PC8 3 34 7 PK14 5 4 PA6 3 33 4‘34 G10
5 PKIS - & PK12 5 5 P — B 2 o PG10 4
P2 a— 38 PCY 4 4 PH11 A5 = 38 5 PQ2 5
5 pp2 = 40 L PO 5 4 pas E % L PL8 5
5 Pk CT5 [ PP i el Qs 2 Gy PaB 5
i pons P7 43 (a7 PP s PR G5 41 ppia
5 PP7 DY 46 PC14 i pals Q5 46 P12 peis H
451 PC14 4 5 Pas PP12 5
PPE 48 PJa 1] 48 I3
5 PPe (GNDY 50 (aNoy pas ° o rar P15 50 P14 s H
012 ] 52 PO11 5 PPIS GD) 52 GD) PR14 5
2 o 07 54 POB pont B L12 5] 551 P2
5 po7 — 2 . POB 5 5 pLi2 — = 2 PL2 5
5 ol 04 58 PH14 2 B 13 58 113 pLs H
5 PO4 = PH14 4 5 PL6 PL13 5
5 PO9 09 S0 FO13 PO13 5 5 PL7 L £0 MO PMO 5
Dy S SHa (a) e 5 SHE @D
(@) SHe SHs (o) (@)
4 pes R < &2 L PO1 5 5 pLs i PL14 5
5 PO14 00 5 3 G PH13 4 5 PM1 M7 PM9 5
5 POO 7 7 68 Hi5 PG4 4 5 PM2 A0 PM7 5
5 P7 = 8 o PHIS 4 4 PE2 2 PAT0 4
5 PPO = z o POI5 5 4 patt s PAY 4
PE1 31 7 E0 PE10 4 F14 PA8 4
4 PEI £ z 0 PEO 4 4 pa7 e PF14 4
5 Pl6 05 7 D) PO6 5 4 PE13 HoR PGO-R 7
5 pos s 7 B4 = 4 PFI5 e PH2R 7
4 PEN = 5 - PG2 4 4 pat - S
4 PG3 GND) 84 = PA2 4 7 PH1-R PGI3R PG12-R 7
g 86 PE9 4 7 PHO-R 1GND) PG13-R 7
4 pes FEg Al PAT 4 4 pa3 e
@Dy 7] 88 ICURSTY st 4 (@nD)
4 PGy = = B PN15 5 5 pug e PM10 5
PAO 52 03 PMa
4 PAO (@Y 94 GNDY Pos 5 i PLT s B
| T — 5 PM3 PL1 5
PG7 % PGS TGOy
4 pa7 Lo o o PGB 4 5 PM6 e
4 PGB T %5 = PC11 4 5 PMis = o PMs 5
4 pcio B 7 = B PC2 5 5 Pmia = PI13 5
—— | Ty — PB12 4
(o) g 103 | (104 1 P8O pgo 4 4 pPDI3 3 PDY 4
PB1 105 106 PKT 2
4 PB1 — 11 T S T E— PK1 5 4 PD12 PI12 5
PK2 107 108 PF12 7
5 PK2 — e H% P2 S prie 4 5 Ppit PB7 4
(o) {109 | (o ¢ @ 4 PDIO S PI1S 5
F13 1 112 (G) oY
PG PKa 3 114 (6ND) LB CN
2 Pk K6 5 116 PK3 7 MLBDAT (RS} 5P MBCN 7
5 PK6 RS 7 118 BR5 PK3 5 7 MLB_SIG GNDT MLB_CP 7
P N1Z g 120 P11 PKS. S 7 MBCK 207 o
5 PNI4 PF11 4 i
E) Hg SH7 [C) (@)
(@) SH10 sHo (@) (@nD)
fsHo
4 PAl4 12 ] M2 P06 pcs 4 7 MBSP =] e MEBDP 7
PN{3 125 126 PES @
5 e (GND) 127 128 (GND) Pre 4
{127} EE (128 ¢
N1t 129 730 PC:
5 PN11 PC7 4 4 PD7 (— 13371 P14 5
5 Pl Jii 131 132 ENI2 PN12 5 5 PJ5 JSN T - PJ7 5
J10 133 134 PJ12 JI
5 PO o = = B PU12 5 5 Pl %] PDI11 4
R PJ9 137 138 PJI5 e s
5 PJ9 NG 135 GHDY >> PJI5 5 4 PD5 PD6 4
5 PN9 D) 1 NS 4 PB5 PD2 4
58 =i n PNB 5 4 pBit PD3 4
5 Pu3 =t 2 . PF10 4 4 POl P8 5
4 pad P 2 L- PN7 5 5 Pa
PN10 T 19| GND) PJ14 5 150 | Pb0 < PB6 4
5 PN10 BATS il PN4. 4 PD8 PDO 4
4 Ppais £ 2 [ — PN4 5 5 Pg 2 ——FRe——55 piro 5
5 PN3 L. PA13 4 4 PR
PNG 155 1 ()
5 PNe (GNDY 157 NS i o4 4
0 %‘59 NA PN5 5 5 PJ2 PF6 4
5 PNO 5 a1 1 PA12 4 5 PJ3 62 T @~ PN1 5
10 161 N2
4 B0 (GND) 163 Fi P2 s
— 153 ] PF1 4 [ e ] 4
(Goy { 165 | FO PFO 4 4 pr2 P2 1 1651 (166 | PF7 < pry 4
I - a Fiee | @ soope ST 1A I G —C Y ‘
@o) 169 ] (@) 69|
2 MCU5V0S Moy Svo,; 1 - v MCU V3 S s oy ava s 2 e o s S2%s s
¢ 2 4 VI S5 75 g DE TPV4
P
2 MCU_1ves L MCU IV L ;; VoL > MouavaL 2 PV3 Y - = = Dot Trvs
[180 [ DCswr ¢
(@) SHi2 SHTT @) Meusvo L 2 TPV2 SHi2 SHIT TPV
T0G 180 L0G 16
Plug Plug
aND GND
GND aND
- Automotive Microcontroller
Applications
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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 Mar2013 | 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.lw unless otherwise stated. All zero ohm links are 0603

All gonnectors and headers are denoted Px and.are 2.54mm pitch unless otherwise stated - Automotive Microcontroller Applications
All jumpers are denoted Jx. Jumpers are 2mm pitch - East Kilbride. Scotland

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

2 Pin Jjumpers generally have the "source" on pin 1. - Fr le General B 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

Koo sachez || 3 oS
' ' MPC5748G 256 BGA Daughter Card
User notes are given throughtout the schematics. E?Tﬁ% Page Title: .
o . . - Robertson Index and Title Page
Specific PCB LAYOUT notes are detailed in ITALICS _
Approved: Size Document Number Rev
A.Robertson /. Sanchez | B SCH-28341 PDF: SPF-28341 A
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3 MCU Power Connections

Caution:
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, ADCl, 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
when the digital VDD_HV_x supply is set to 3.3V. Thi 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 if 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_1Vv25 L > MCU_1V25 L }
8 MCU_5v0_s HHMCUSVOS 003 [
8 MCU 3v3s Yy MCUSVES S 2 s
- S}
8 MCUSVOL MCU_5V0_L 3v3 1 . ol TPHa
>
8 MCU 3V L HyMCUSVSL R37 z <)
DNP
V3
TBv3  Pbvo Thvda  “svo “Bv3  Plsvo “Bv3  Plsvo “Bv3  Plsvo Js ~ | Individual MCU - | pac External
lsupply control Ref Voltage
| =® 0| [ =® O] | =® O] | =® O] | =® O] Sumpers @® O] seree
J3 J4 J5 Jé J7 J11
S & & & & | MJD31CT4 &
TP2
R7 o ~ ° Qo |
— AN\ @ <
< N
S w
B - o 11} o
% % o s & z 3 3 2 (c t Limit Resistor t
| s o | urren iml eslstor o
5 S 0 TPH2 9 S S b Z() 8 Fga protecxt against case when
o | [ ; D>J ‘S) g | =) : other MCU supplies are
2 2 Iy z z I I R35 [==® O = 2 disconnected and external
< < < 0 J10 reference supply is live)
L L L T @
© © = ©[x o = < —lo|-
= 5 s SBluz2/2[ o s g B b e e e ¢ %1
UiB
s fog i §gecege © = g 2 g@serer @ &
a a o | IW T S S S { = ST kDD 4 4
< < { << << | ( < o >>T13 10000 | |
( | - 11 I o IS 3 | 23>0>> o o
> > [8) >>_ 1 0>>> | | o o [P e = S w
I I 2 I‘I‘EEI‘I‘I‘ 2 2 S & 880‘80'&:3‘0‘ o 2o
H > =Y
8 : 8 > 8820888 o al 5 >>9>888¢ e E‘ o Differences to 324BGA
> > I‘ >>gg>>> g S 8 S
8 = S - 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
o —
2 8 Or 0P r00lE 5O o & o
N 5 (5‘(D‘(_')‘o‘o‘o‘:\:‘::‘::‘:\:‘%%‘gl}—‘ i< S\ ﬁﬁ%i%"}%22‘5.25‘3‘3‘
TP10 > > >>>>>>>>>>>>>> > > >>>>>>>>>>>>>>
TP11 TP12 TP13 TP14 i\ i\ i\i\i\iﬁ\i\i\i\i\i\i\i\ili\ i\ ;\ ;\;\;\;\Q;\;\;\;@;\;\;\;\
1% 1) DDDDDDDDDDDDDD %) 1) DDDDDDDDDDDDDD
> > SSS53535353533> > > S5353333535353
- - ohleolonlo - Tololle - 1 PPC5748GSKOMMU6 + OTB-256(324R)-1.0-006-00
P S| [ (O O Ot bt e et o =) HVA _CAP — i e par]
3 g l
GND o
= = o R4 J13 \ - Automotive Microcontroller
ADCO_GND ADC1_GND oo | O == GND - Applications
& - f ’ = | East Kilbride, Scotland
- - r eesca e Freescale General Business Use

GND PH1
o

Drawing Title:
Ground Links Rg 0 Ri0_ 0 P MPC5748G 256 BGA Daughter Card
(0 Ohm _E_ _E_ _E)' ﬁ éJF Page Title:
Resistors)  ,nch anp GND  ADCI_GND GND I MPC5748G MCU Power

Size Document Number
B
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35 MCU Decoupling and bulk storage

Capacitor Types:
ADC Flash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP c48 ADC1_CAP C46 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 ) b
C2 ef+ C59 C3 e+ C58 Ca7 C57 C36 C34 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
10UF AT~ =2=10UF 10UF T~ =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 )
= 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 ca7 G51 C22 C54 c28 c37 G40 HVB_CAP c33 HVC_CAP c42
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 470pF 1000pF
Lo L] L] L] L] L] L] L oo oo
~7~ 10UF ~7~ 10UF ~7~ 10UF
T grT T C
C26 C52 c23 C53 C30 C38 Cc41 Qg C35 Qg 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
e
VDD_LV Ballast Transistor LP Internal Reg Cap
'|' 0.1UF 0.1UF PN NS B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
c8 4700pF
- - c9 c10 C29 C60 C31 C20 C43
Place 2 —22UF 2—22UF =2—0.68uF =4—0.68uF =2—0.68uF =%—0.68uF 1uF B
1 DNP DNP (low (low (low DNP LMK107B7105KA-T
c ose_to (Low (Low ESR) ESR) ESR) (Low (low ESR)
cas co1 transistor ESR) ESR) ESR)
cs2 cs9 0.1UF 01UF
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 deviceée 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 limits
Differences to 324BGA
— i i - Automotive Microcontroller
1 more VDD_HV_A capacitor pair ot
N ; - Applications
- 1 fewer VDD_HV_B capacitor pair - East Kilbride, Scotiand
- 1 fewer VDD_LV capacitor (one of DNP caps f ’ - A
- P ( ps) - r eesca e Freescale General Business Use
Drawing Title:
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Page Title:
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Size Document Number Rev
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~
35 GPIO 1 of 2
U1A
SD_CD - WKPU19) PAQ G4 G2
8  PAO PAO PEO PEO 8
(WKPU2 / NMIO) (SW1 & GPIO**) A F. F4 E
** PAl is also NMI. Routed to 1/0 Matrix (WKPU3) g Eﬁ; (SW2_&_GP10) PA F Eﬁ; MPC5748G 256 BGA EE; A7__PE gE; g
(MII_RXCLK) PA. G A10 PE:
8  PA3 PA3 . PE3 E PE3 8
T ToTeTT o TouTeT 8  PAd (el 15 /19 DA 1o PAs Package lof3 GPIO Pinsl PE4 Qg PE4 PE4 8 o
Purple - Comms Physical Interfaces g gﬁg ) A6 pi1 | PAS PES Bg E6 PES g
Orange - Other Peripherals and I/O 8 PA7 T A7 C Eﬁg EE? A5 PE 5 EE? s
Blue - Debug (JTAG & Nexus) D PA B G PE8 S
Black - Clock, Reset and Control g Eﬁg PA B PA8 PE8 I3 PE9 PE8 g
RED - I/O Matrix and other functions (eg LED) 8 PA10 PAT0 A PA9 PE9 PE10 PE9 8
Green - I/O Matrix (dedicated) s PA11 (RMII_RXER) A B PA10 PE10 E : 3 PE10 s
(CMP1_15 / 10)_PA P6 | PAI PEN "617 PE G y PET1
8 pA2 (CVPT_14 / 10) _PA R5 | PAT2 PE12 7646 PE T PE12 8
& PA1S (CWP1_12 / 10) _PA 4| PA13 PE13 ["A12 PE PETS 8
8 pAl (CvP1_10 / 10) PAT5 R | PAI4 PE14 G127 PE — PE14 8
8 PA15 — PA15 PE15 — — PE15 8
(CANO_TX) PBO L3 P7__PFO SAI0_MCLK)
8 peo (CANO_RX) PB v2_| PBO PFO T pF K) Pro 8
8  PBi e i A PB1 PF1 -rs—pF - PF1 8
N PB2 (LINO_RX) B D4 | PB2 PF2 g7 3 PF2 8
8 PB3 = - 55 715 ] PB3 PF3 R BE. - - PF3 8
8 PB4 Gy FE5 37| PB4 PF4 ~58—FF5 - T PF4 8
8  PBS (GFT0) EE 7 PB5 PF5 BE - - PF5 8
8  PB6 GPT0) e/ 5 PB6 PF6 BE TSATLWCTE) PF6 8
FO (XTAL3Z) 8 PB7 PF7 Fg (GF10) e g
6 PB9 1EXTAL32) PB T10 PB8 PF8 4 PF (SW3 & GPIO) WKPU22 8
8  PB10 SYNC P10 N7 | B9 PP "p5 BF10 (CHPL_§ /_10) IEE?O g
(GPT0) pBT1_Mi3 | PBI0 PF10 PET1 (SWA_& GPI0O) WKPULS ¢
8  PBN GPT0) Pe1z Li4 ] PBI1 PF11 CEE ) PF11 8
8 PBI2 0 2 L1 paiz PF12 Fi5 (T 117700 pri2 8
7 PBI3 : Eel—K{e| PB13 PF13 517 pria (i i570) pE1s 8
7 PB14 - PB15  Kis | PB14 PF14 575 BF15 (RMIT_RXDV) Pr14 8
7 PBIS PB15 PF15 PF15 8
(TDI) PC B1 (RMII_MDC)
g Eg? (150) PG D peo (RMII_TXCLK) gg? ;
8 PC2 (USB1_CLK) PC. B1 PC1 (LED1 & GPIO) PG2 8 (eMIOS E1UC_11_H)
8 PC3 J. _DI PC: C1 Pc2 (LED2 & GPIO) PG3 8 (eMIOS E1UC_12_H)
8 PC4 _ ] PC: A9 PC3 (LED3 & GPIO) PG4 8 (eMIOS E1UC_13_H) g
8 PC5 R C B9 | PC4 (LED4 & GPIO) PG5 8 (eMIOS E1UC_14_H)
_ PC PG5 (CLKOUT1 GPIO)
8 pee PC 4| PC6 (CLKOUTO0_GP10) PGe 8
8 per PCi pc7 (GPIO) PG7 8
8 PGS Pe—851 PC8 PG8 [—ja—pgy o N, pas 8
8  PCY9 1o L1 PCO PCY g G 0 et :
8  PC10 5611 Ka| PC10 PG10 [a15 PG o PGI0 8
8 POl poT> B4 | PC1! PG [~F{5 g T — PG11 8
8  PC12 PG1s A3 | PC12 PG12 76 P ML ~XD1 PG12 7
R pci4 B2 | P18 PG13 515 PG EEER o1z 7
8 PC14 G5 A; | PC14 PG14 53 G (USRF*\ PG14 N
8 PC15 = PC15 PG15 = PG15 8 R
(HEX1 & GPIO)  PDO__ R E15 PHO (RMIT_TXD1)
8 PDo (REx2 & Gero) ___PDI___Ti3 | P00 PHO "Fi3—pH (RMTI_TXD0) PHo 7
8  PD1 PD1 PH1 PH1 7
(HEX3 & GPIO) N 1 H (RMTTJXFN}
8 b2 (HEX4 & GPIO) PD: R PD2 PH2 IFy P E PH2 7
H (oM
8 PD3 PD3 PH3 PH3 8
(GPI0) PD. P D7 _PH
8  PD4 (GFT0) D T PD4 PH4 ~B7—Fr5 PH4 8
& PDo (GF10) PD6 2| PD5 PH5 I'c7Pre g T pHS 8
8 PD6 GFT0) 7 PD6 PH6 5 o - - PH6 8
8 PD7 PD7 PH7 - PH7 8
8 PD8 (GP10) PD P14 | Lo P [-A6.__PH SD_W PH8 8
8 PD9 (GP10) PD:! PD9 PHg |-ALL_PH PHY 8 Differences to 324BGA
(GPIO) PD10_ M D10 _PH10 u
I CPT0) pDT1 M5 | PD10 PHI0 373 PR PHIO 8 .
8 PD11 (GETo) T3] PD11 PH11 [R5 PR PH11 8 (none on this page)
8  PD12 (Gr10 & 75 5T PD Kia| PD12 PH12 [F57"FH PH12 8
8  PD13 B =D) K PD13 PH13 =57 PR PH13 8
7 PD14 - = FOT5J PD14 PH14 5L PH14 8
7 PDI5 PD15 PH15 PH15 8
R - [0
PORSTx ), PORST - Automotive Microcontroller
6 MCUXTAL (¢ MOUXTAL  T71yraL Applications
6  MCU-EXTAL ) EXTAL - fre esca’ew East Kilbride, Scotland A
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Drawing Title:
PPC5748GSKOMMJ6 + OTB-256(324R)-1.0-006-00
* (324R) MPC5748G 256 BGA Daughter Card
Page Title:
MPC5748G GPIO 10f2
Size Document Number Rev
B SCH-28341 PDF: SPF-28341 A
Date: Tuesday, August 18, 2015 [ Sheet 4 of 8
5 I 4 I 3 | 2 S 1




5 4 3 2 1

)
)G GPIO 2 of 2
uic
Key To text colours: s PO sD_D3) PIO S5 | oo
Purple - Comms Physical Interfaces 2 P Ad
Orange - Other Peripherals and I/O g E:; B pe | P11 MPC5748G 256 BGA
Blue - Debug (JTAG & Nexus) 8 PI3 SD, ,'c z B5 E:g . PM3 K12 PM3 (GPI0) PM3 8
Black - Clock, Réset and Control ) 8 m ) Al Pl4 Package 30f3 GPIO Pins2 PM4 L12 PM4 (GPIO) PM4 8
RED - I/O Matrix and other functions (eg LED) 8 PI5 SB1_] P| D1 F9 PM5 (GPIO) PM 8
Green - I/0 Matrix (dedicated) 5 : Pl6 b2 | PIo PMS (GPT0) 5 D
8  Ple 5 : BT £5 PI6
8 PI7 - — PI7
7 PIB - PI8
8 P9 q
& ore G 2 Plg.
8 PH1 (ENET_RST) P H
8 PI12 (GPIO & MLB_PS0) P| PI11
8 PH3 (GPI0 & MLB_PS1) P G4 E:}g
7 5 GPIO
8 Plia D0 PTi4 ; P4 PM4 |M12 PMi4  (Gp10) s> PMi4 s
8 PI15 PI15
SAI2 SYNC) P 1 W
8 PO L ‘ — PJO
8 PJ1 - A PJ1
8 PJ2 AT BCIR S PJ2
A (GeT0) PJ4 3| P8
8 PJ5 (GPI0) PJ5 N12 | PU4
8 P (GP10) PJs__ Ni5 | P4
(GPIO) PJ7 P
g gjg (GPIO) PJ8 P Ejg
8 PJ9 (GP10) PJ PJ9
8 PJ10 (GPI0) PJ10 T!
8 PU11 (GPI0) P. R | PJ10 c
(GPIO) P. T | P
8 PJ12 PJ12
(GPIO) P. N
8 PJ13 PJ13
8 PJ14 (GPI0) PJ T P4
8 PI15 (GP10) PJT5 R4 | oy.e
g c3 PKT—Tit | PO P00 | {E—For (i BB
8 PK2 (GP10) P L4 | PK1 PO1
5 PKs (GP10) P Ni_| PK2
8 PK4 (GPIO) P M3 EES
8 PK (GPI0) PR5 M5 | PK4 8
8 PK6 (GPI0) PK6 M6 EEE’
s per (GPT0) PK7 M7 | PK6
5 PKs (GP10) P ME | PK?
(GPIO0) P E8
g m?o (GP10) PKi0___E7 E?’
s PKi1 (GP10) P F PK1[1)
8 PK12 (GPI0) P G
8 PK13 (GPI0) P H PK12
8 PK14 (GPIO) P J PK13
(GP10) PK15 PK14
8 PK15 PK15
B
(GPI0) PLO C4
& o éé (GPT0) PLT Fr| pd
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 | |
PP
PP12 P15 gg}g g (And corresponding changes
PP13
PP14 zz 4 PP14 g to daughtercard connectors)
PP15 PP15 8
8 PQO L PQ 95 1 bqo
8  PQi £ FQ H —
8 PQ2 R/ PQ G '28; - Automotive Microcontroller
8 PQ3 T PQ PQ3 - Applications
) PQ - i
8 PQ4 PQ4 - f ’ ~ | East Kilbride, Scotland
) PQ5 E! ~ A
2 Egg (USB0_D5) Z’QE F1 PQ5 - reesca e Freescale General Business Use
8 PQ7 (USBO_D4) PQ7 E1 28[75 Drawing Title:
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Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
pBo c62 ”12PF
4 PBY & (EXTAL32) N' 9l
3
2 R33 20 O
1.0M 32.768KHZ 2
DNP C7  12PF
1 EXTAL ||
. ~| ce1j 12pF P - ql
4 Pes > (XTAL32) . 9l R8 Y1
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) r
4 MCU-EXTAL ((— MOU-EXTAL 1 XTAL of O e
) ) a1
4 MOUXTAL py—MCU-XTAL 2 i GND
5 R34 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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sed Signal Termination
D
Ethernet Termination
PG13 R4 50 PG13-R
4 PG13 PG12 R % FGioA PG1s-R 8
4 PG12 BHo R %5 BHoR PG12-R 8
4 PHO BT B0 i PHTR PHO-R 8
4 PH1 Iz R 20 PR PH1-R 8
4 PH2 0 PH2-R 8
4 pao H—PGO R2__ A A50__PGO-R S PGO-R s
Place resistors as close as possible to MCU
MLB Termination
VIS MBDAT 6
MLB_CLK MLB_SIG 8
T — MLB_CLK 8 c
R20 R25 R29
100 100 100
¢DNP 4 DNP 4 DNP
4 PBi4 HPBI R23 0__MLB SN . 5> LB SN s
R22 4 AN105.0 ] o
4 PD15 > PD15 R21 o 0 MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode) >> MLB_SP 8
4 PBI3 Y PB13 R30 0 MLB DN - >> MLB_DN 8 e
R31 {1050 ] o
4 PDi4 H—FDI4 R32 A0 MLE DP > MBDP 8
4 PBI5 D PB15 R26 A0 MLB ON _ (PB[15] Shared with MLB_SIG for 3-pin mode) 3> MLB_CN 8
5 PI8 > PI8 R28 0 MLB_CP AN (PI[8] Shared with MLB_CLK for 3-pin mode) >> MLB_CP 8
Place resistors as close as possible to MCU
From MCU Layout Note — Place resistors as Shc.”m with To Daughtercard
shared pad (as close to MCU as possible) B
Fpinsignal  pemove R1 and
fit R2 to 2-gin signal
,‘5&, enable 3-pin
5 D signals :
MCUPIn | . . LVOS Sianal MGU P LVOS Sianal
g LB
Rl 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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rd Connectors (Plugs)

Connectors on Main board (Shown for reference)
t way to fit these connectors onto a B sized sheet so unfortunately the sheet
size nas peen increased to C so will need to be printed on larger paper.
- The Crystal Signals are NOT routed via the daughtercard connectors Sl 32
- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU . & + o
supply lines are brought up from the main board (see the top pins of the connector on the left) b b)) E] T 4
= )
7 < >
- The connector schematic symbols have been horizontally mirrored so they match the main EVB 1 & 5 b
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates Eé T 1] ;
i i TS TG
with pin 1 on the plug. & T e 2
21 P20
(cx0) SHi H1 (cD) (cnD) sH2 H1 (@np)
EXT-CLK (GND) (PM11) 1
6 EXTOK ) (6D 3| PH7 . 4 4 pHi0 PH10 3] E ) 4
PR PB2 PHe e M bR PH4 5 e M
(GND) 7] PB3 ros 3 i PES 7 o 4
(ep11) 9] PHg i 3 4 (BHIZ] 9 | Q 2 5
+ PEs PE6 12 (228) pis PI5 x pes M
o PI3 3 - (D) 2 b PQ0 E =t 4
5 3] 15 | [ (223) 5 PC5 H 4
(ep5) X7 . PE7 4 4 FPOS (GND) 110y PHY
Pit X9 PRY PEr PG14 EN| 20 % PE15
PI PK9 5 4 PG4 PE15
- P2 1 (GNDY PHts PH12 il PORSTX PORSTx 4
®29) 23] PC12 otz 4 : oy PC4 23 peo
13 5 PKI1 (aND) 25 ®Ld)
4 PC13 PK11 5 — F5a—X
s 0 7 (GND) (2L9) 27 2 PG11 e, 4
g oo 0 9 [ (p24) + Pc2 PC2 ] 30 PQi ;Pow 5
4 PC8 8 il K14 PK14 5 PAG6 PA6 31 32 (GND)
PK13 13 33 K12 PK12 H 4 (BL3) 33 341 PG10 PG10 4
5 ND) 35 C9 ey i oHit Hi1 35 36 PQ2 ; )
(ep2) 37 L0 FLo 5 b A5 7 38 ®La)
PKIS PK15 *59 GND) = E14 a0~ PQ6 > Pas 5
S hore PC15 1 I (ep1) PSS Ql 42 GNDY
®57) i3 | % (GD) S hels G15 4| P13 . 5
(GND) a5 PC14 PC14 4 PG5 Q5 46 P12 PPIB 5
(2P6) 7 | PJa A 5 P Q7 48 14 it 5
(cND) X (GND) : Pl P15 50 P1Z beia H
(p012) 51 I (p011) 5 GH) | 52 GND)
(p07) o= 542 (208) L) (55T 54 1 (1)
(010) o= - (6ND) (eLi1) o= 56 | (L)
(204) oA PH14 PH14 " (PL6) o1 58 (PL13)
(209) 5] I (0137 (2L7) 59 60 2| euo)
(en0) SH H3 (D) (GuD) SH Sciall SR
(60) SHE H5 (60) (G0) SH6 H5 (anD)
PGS 1 PO1 (pL15) 61 (PL14)
4 PGS (oL 3 4 PHIS Pot ° (e1) o Fea X | eus)
> PH13 4 %23 f (5% x
POO 5 PG4 (242) 65 (e7)
5 POo PI7 7 PHI5 pe4 4 PE12 o7 68 A10
PI7 PHI5 4 4 PE12 PAIO 4
5 ®P07 69 7 0157 AL PAIT 69 AS oS 4
(GD) | . PE10 PE10 4 4 (D) 71| A8 bas 4
4 PEI Rl PEO PEO 4 4 PA7 A7 z Fid PF14 4
PI§ PI6 | 7¢€ (P06) PE13 E13 7 'GO-R PGO-R 7
5 F05) 77 | 78 % (GD) P F15 7 H2R s 7
4 PEI PEN G2 PG2 4 S Gl z (80 ¢ ©w
4 PG3 [N a2 PA2 4 7 PHIR o 8 Loen ;PGQ—H
. R — I - % P
(GNDY CURSTX GDT 8 (GnD)
o, PGY o | I PN1ST McURSTx 4 (p8) (o0 1 @m0
4o PAQ 92 = (p03) . PH3 2 P4 - 5
4 TGNDY 3 | = (GND) i e PN 4 PLT ; FL1 5
a7 PG7 PG6 . . 5 (M6) 796 (GND)
i e PGE I PC1T s M (e13) 98 | M5 oMs 5
PCI0 00 (202) P14 00 3
4 Peio (@ND) 102 % (D) 5 P4 & (GND) 102 12 pits B
101 ] EITEARS PBI12 4
(GND) 104 PBO PBO 4 4 ppi3 D13 104 9 PD9 4
4 PBI s 108 £L PK1 5 4 pDI2 D2 1ee Z PIT2 5
PK2 PK2 108 PF12 PF12 4 5 PIHT 11 108 7 PB7 4
5 (GND) (GND) 2 Polo D10 5 Piis 5
+ PRI PF13 (GND) GD) )
P4 (cND) LB_DAT LB CN
3 b 23 P pig 5 7 Mbse o T SNES 7
A PRE PRS e H 7 ME ok B _CLK [T18 | (@)
5 [EE] ER| 120 PF11 Jh i 7 TGuD) 119 | 120 (GND)
(6ND) SH7 (GND) (GND) SHi SH7 1 (@)
(c0) SH9 (D) SH9
PF9 122 PK7. 122
4 PF9 PK7 5 7 MLBSN 7
PATS 124 PC6 H 124 ;
4 P4 (N3} 126 PF e M 7 MBSP 126
(cND) a7 ] 128 (eNDY 128 {
(PN11) 130 PC7. PD7. 129 130
it P11 * 132 (®N1Z) > Per N Lo PJ5 131 132 :
i P10 138 % PJ12 iz 5 s PJ0 733 134 3
iR PKO 136 (@) 5 (GND) 135 136 5
5B PJS 138 PJ15 PUIS 5 4 pps 137 138 ;
5 (N9} (@) i B5 139 4
(GND) [1a2 (pu8) b BIT 1 M
PJ13 PF10 b DT 3 14
5 PJ13 PAG PNT) PF10 4 4 pPD1 1 5 5
4 PA (GND) ECHS PJ14 5> puta 5 5 P GNDY 147 | 4
(2N10) 14 150 (@ND) 4 o8 D8 9 150 4
PA1S << PA15 152 (PN4) PIo 19 1 152 5
4 (®N3) 154 7 PA13 5> Pa1a 4 P 5 153 154
(BN6) ol 156 (GhD). b B4 155 156 4
(GND) X577 (158, | (n5) i B 72 157 158 4
(2N0) 160~ PA12 5> pate 4 S J3 159 160
B0 « PB10 * 162 (eN2) 5 GND) 161 162
4 (GND) 164 PF1 . " (GND) 163 164 4
(GND) 65 166 PFO ;; oo 3 - « PF2 165 166 4
(GND) {167 168 (GNDY 4 (M5 167 168 M
(cn0) 7 (@D} (GiD) X169 7
2 MCU 5V0_S MCU_SVo.S = ¢ MCUSV3 S s oy ava s 2 e Vo s
t z 1 TPVI S 2
2 MOU 1vs L MCU1V25 L 7 MOU SV3 L s o avs | 2 TPV3 DC_Pi2v 77
180 MCUSVO L Q¢ MOU-SVe L+ 2 Thvs DC_1V25 T 79 180
(GND) SH1T (GND) SH12 SHiT
TUG 181 UG 18
Plug Plug
GND
GND GND
- “Automofive Microcontroler
- Applications
g le” =
- reescaie Freescale General Business Use
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¥ MPC5748G Customer EVB 176QFP Daughter Card (MPC574XG-176DS)

Revision 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 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.lw unless otherwise stated. All zero ohm links are 0603
All connectors and headers are denoted Px and are 2.54mm pitch unless otherwise stated
All jumpers are denoted Jx. Jumpers are 2mm pitch
Jumper default positions are shown in the schematics.
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

For 3 way jumpers,

Rev| Date Designer Comments

X1 | 11 Mar2013 | Alasdair Robertson | Initial release sent for review based on X-MPC574XG-324DS X2
X2 | 13 Mar 2013 | Alasdair Robertson | Version sent to Pre Layout, incorporating fixes from review

X3 | 15Mar 2013 | Alasdair Robertson | Component consolodation, Added MCU GND tab. Sent to Layout
X4 | 29 Mar 2013 | Alasdair Robertson | Changes made during layout to Daughtercard Connectors

X5 | 15 Apr2013 | Alasdair Robertson | LAY RefDes Re-Sequence & SCH Back-Annotate

A 15 Apr2013 | Alasdair Robertson | Post Layout (Back Annotated). Matches PCB RevA

B 22 Jul 2013 Alasdair Robertson | Update to accomodate extra socket pins on MCU

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)

default is always posn 1-2.

East Kilbride, Scotland

Automotive Microcontroller Applications

= “freescale

Fr le General Busi Use

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. Robert
oherieon MPC5748G 176 QFP Daughter Card
User notes are given throughtout the schematics. E?Tﬁ% Page Title: .
o . . - Robertson Index and Title Page

Specific PCB LAYOUT notes are detailed in ITALICS _
Approved: Size Document Number Rev
A. Robertson B SCH-27898  PDF: SPF-27898 D1
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3 MCU Power Connections

Caution:

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)
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
when the digital VDD_HV_x supply is set to 3.3V. Thi 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 if 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 " v Y . . .
supply 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 L Yy MCU 1V25 L
8 MCU_5v0_s HHMCUSVOS sv0_ 3 o
[$}
8 MCU 3V3 S > MCU_3V3_S N
8 MCU 5vo L HHiMCUSVOL 33 1
MCU _3V3 L
8 MCU_3V3 L 3 0
TBv3  Pbvo Thvda  “svo “Bv3  Plsvo “Bv3  Plsvo Js
Individual MCU
Supply control [ O| | @=® O [==® O [==® O
Jjumpers J3 J4 J5 Jé
N o o Individual MCU
R27 0 « supply control
AN\ Jumpers
— o
o <
< 5}
o o S S S jl
< < W [3) [3) T [
S, S, o TPH2 < o z s
< o~ = > > E |
Q Q Q T T R36 (&}
a a a 0 w
< < < Q
>
D I O I o a ' 7
1 v < =1isY
(=] o2} | {o2] (o3 Yo} Al I~ Q! <t 0| (=]
(=2 (o2 O}l ©O O[O+ — (Y] [} O[] ™)
we | 8 1 B i %85 3 S z 5328 2
a a o« < _|_I™ - [ = ==
< < . S5 a ~ O 235> 2\
> > S =z S T o a2 i Differences to 324BGA
I I =} =T ( T |
o N 5 822y o 8 = S 8
) : e z >228 3 > == > - 2 fewer VDD_HV_A on 176QFP
o = = - 1 fewer VDD_HV_B
S - 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
P ey - 5 Fewer VSS_HV
entra al or ea _ s s N
8 g —o . . dissipation & GND Heat Dissipation GND TAB
< < ~RBGEE R > =]
{ { (NN I | —No T
> > >>>>>>> > > laYaf=yayal
T T ITTTITIIT T 3 <<<<<
{ | (O i I I aoaaa
(2] 1] DDNDNNNDD [} (2] [P
1% 1) DDHODDODD %) %) XI5
> > S35353> > > [ninininin}
3 5 ~&lslseiR(S 8 HVA_CAP E celelels PPC5748GSKOMKUS + OTQ-1765G-0.5-004-00
0 R20 — . TP107 l
o TPAD_030
= = $ " R37 Ji \Y - Automotive Microcontroller
ADCO_GND ADC1_GND GND GND PH1 10K O (ﬁ GND - Applications
- f ’ ~ | East Kilbride, Scotland
| - - r eesca e Freescale General Business Use
MPC5746 r Drawing Title:
INT_BAL_SELECT enable
Ground Links RY 0 R& 0 Ras o5t GND MPC5748G 176 QFP Daughter Card
(0 Ohm 10K 1.0 UF == Page Title:
O —E? % = DNP DNP
Resistors) ADGD_GND oo ADGT_GND ol MPC5748G MCU Power
Size Document Number Rev
GND GND B SCH-27898  PDF: SPF-27898 D1
of 8
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5 MCU Decoupling and bulk storage

A Capacitor Types:
ADC Flash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP c43 ADC1_CAP C34 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 ) b
C4  of+ C44 C3 e+ C33 Cc41 C40 C32 C31 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
10UF A~ =2=10UF 10UF T~ =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 )
= C42 = 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 ca7 C24 c48 C46 HVB_CAP c23
470pF 1000pF 470pF 1000pF 470pF
Lo L] L] L] L Lo
~T~ 10UF A~ 10UF
T 07T [T C
C26 C25 C47 C45 ﬂg 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
e
VDD_LV Ballast Transistor LP Internal Reg Cap
LV_CAP C50 C20
T 0.1UF 0.1UF B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP
c7 4700pF
e Cc8 C9 C49 C30 C21 C28 C36
Place 2 —22UF 2—22UF =2—0.68uF =4—0.68uF =2—0.68uF =%—0.68uF 1uF B
1 DNP DNP (low (low (low DNP LMK107B7105KA-T
c ose.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 limits
Differences to 324BGA
- 2 Fewer VDD_HV_A capacitor pairs - Auto'mot'lve Microcontroller
N . - Applications
- 1 fewer VDD_HV_B capacitor pair - ~ o
- No VDD_HV_C capacitor pairs : freesca’e » | East Kilbride, Scotiand A
- 5 fewer VDD_LV capacitor pairs Freescale General Business Use
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~
5 GPIO 1 of 2
U1A
SD_CD - WKPU19) PAQ 4 )
8  PAO PAO PEO PEO 8
(WKPU2 / NMIO) (SWI & GPT0**) __PA 9 E )
** PAl is also NMI. Routed to 1/0 Matrix (WKPU3) g Eﬁ; (SW2_&_GP10) PA 7 Eﬁ; MPC5748G 176QFP EE; 6 PE: gE; g
(MII_RXCLK) PA. 114 7 __PE! FR_A_]
8 PA3 PA3 . PE3 = PE3 8
— s Pas (CHP1_13 / 10 ;2 PA4 Package lof3 GPIO Pinsl PE4 ‘1) P PE4 8 o
ey to text colours: : 5 5 E
Purple - Comms Physical Interfaces g gﬁg A6 4 PA5 PE5 67 E6 PES g
Orange - Other Peripherals and I/O B A7 PA7 28 Eﬁg EE? 168 PE7 5D EE? 5
Blue - Debug (JTAG & Nexus) PA 29 1 PE8 S
Black - Clock, Reset and Control g Eﬁg PA 30 | PA8 PE8 55— pEg PE8 g
RED - I/0 Matrix and other functions (eg LED) s PATO oT, PA10 131 | PA9 PE9 53— FET0 PE9 8
Green - I/O Matrix (dedicated) (RMII_RXER) A 32| PA10 PE10 55 E : 3 PE10
& pAt GET s/ IO PATE 55 PAI! PETT [o2-—FE - PEI1 8
& pA2 (CHPT_12 / 10) _PA 52 | PA12 PE12 ™57 PE W PE12 8
8 PA13 — — — 8
(CWP1_12 / 10) _PA 50 | PA1S PE13 36 PE PEIS
8 PA14 — PA14 PE14 = PE14 8
8  PAI5 (CHP1T0 7 70) PATS 48 | e PE1s | 187 _PE D PE15 8
8  PBO EEQSE*&{ P ig PBO - gz PEO s310 o180 oro .
8 PB1 — = - PF1 8
(LIND TX) P 176 | PB! PF1 =55 FF )
8 PB2 (LINO_RX) 1 PB2 PF2 66 F P2 8
I ADC_POT) Pl 88 | PB3 PF3 [er—pF — PF3 8
& pot (cP10) PB 91 | PB4 PF4 65 pF E ) PRa 8
8 PB5 (N > E—1 N ] - PF5 8
(GPI0) PB6 92 | PBS PF5 69 PF )
8  PB6 GPT0) e/ 93| PB6 PF6 (55— pF — - PF6 8
g ggg (XTAL32) 8 61| PB7 PF7 "85 F8 (GPI0) EE; g
6 PB9 (EXTAL32) PB 60 PB8 PF8 41 PF! (SW3 & GPIO) WKPU22 8
o et SAT0_SINC) PB10 62 | FB9 PFS 26 PFi0 (VP15 / 10) s .
(GP10) PE11__96 | PB10 PF10 ™47 PF11 (SW4_s GPI0) WKPULS 10 ¢
. (GPT0) PBiz__f01 | FBI1 PFI1 25 priz (GP10) prit 8
8 PB12 — 3 03 | PB12 PF12 g E (CMP1_11 /10) PF12 8
7 pe1s M ) PB14 05 PB13 PF13 126 PF Z (RMII_MDIO) PF13 8
7 PB14 = = PF14 8
SIC PB15 07 | PB14 PF14 ™35 PF15 (RMII_RXDV)
7 PBIS PB15 PF15 = PF15 8
(TDI) PC 54 22 _PGO (RMII_MDC)
g Eg? (TDO) PC 29 | PCO PGO 751 PGi (RMII_TXCLK) Eg? ;
8 PG2 (USBL_CLK) PC. 35 | PC1 PG1 76 pGo (LEDL & GP10) PG2 8 (eMIOS E1UC_11_H)
8 PC3 _] PC 44 Egz Egz 5 PG3 (LED2_& GPIO) PG3 8 (eMIOS E1UC_12_H)
8 PC4 _TX_E PC 59 3 3 PG4 (LED3 & GP10) PG4 8 (eMI0S E1UC_13_H) =
8 PC5 R C! 58 | PC4 PG4 I3 G5 (LED4 & GPIO) PGS 8 (eMIOS E1UC_14_H)
s Poe — PC6 44 | PG5 PG5 38 pa6 (CLKOUTI GP10) ree 5
F PC 45 | PC6 PG6 37 pG7 (CLKOUTO GPT0)
8  PC7 be—7e PC7 PG7 35— a8 CP10) per H
8  PCs s > Pce PG8 F33—pgo T G pGs 8
8  PC9 G036 | PC9 PGY 73556 0 pes 5
8  PC10 5G11 35| PC10 PG10 [ 139 PG o PGI0 8
8  PCi1 PG 773 PC11 PG11 476 PG (MIT_TXD2) pait 8
8  PC12 PG1s 174 ] PC12 PG12 PG (MII_TXD3) par2 ’
8  PCi3 — PCi3 PG13 31 Pa (T55L.50) o1z 7
8  PC14 GE PC14 PG14 G 0SB PD) PG14 8
8  PC15 5 PG5 PG15 =2 = PG15 8 .
(HEX1 & GPIO) _ PDO 77 7 _PHO (RMIT_TXD1)
5 ot (REX2 & GPIO) __PD 78 | PDO Pie e _pH ) i1 ’
5 Pbe (REX3 & GPIO) 79| PD1 Pl [Cito pn (RMTI_TXEN) o ;
8 PD3 (HEX4 & GPIO) PD. 80 PD3 PH3 | 120 PH (eMIOS1 SH) PH3 8
GPI0 P PH
s Poa (GP10) PD 81 | oos P4 |82 PH4 PH4 8
8  PD5 (GPI0) D 82 | bos Pis | 163 _UC_7H) PHS P
8 PDS — P52 1 PD6 PHE [Hes—pre — PH6 8
(GPIO) 7 4 65 H7 (
8  PD7 PD7 PH7 | - PH7 8
(GPI0) PD8 7 66__PH (SD_W
g ggg (GPT0) 239 4 Egg E:g _35 Z- (TCK) g:g g Differences to 324BGA
GP10 H TS -
8 PDI0 (CF10) D109 1 ppig PH10 | oo P s 5%y PHio 8
(GPIO) PD12 PHI1 27 PH (USBL D7) PH11 8 - Port D 11 Not on 176QFP
8 poi2 (GP10 & MLB_5T) PDI3 2 | PD12 PH12 PH (GPT0) pH12 8
8  PD13 S = DT PD13 PH13 ™96 PR (GPI0) PH13 8
7 PD14 L PD14 PH14 PH14 8
U DA PD15 PH (GP10)
7 PDI5 PD15 PH15 PH15 8
MCU-RSTx 29 | o=
-RST: —
s uouen MR e
- Automotive Microcontroller
6  MCU-XTAL mgﬂ:é;‘T\kL XTAL - Applications
6  MCU-EXTAL ) EXTAL - fre esca’ew East Kilbride, Scotland A
- Freescale General Business Use
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4 —li 1

\# iG GPIO 2 of 2
f\L uic

Key To Text coLours: s PO Pl0 721 oo
Purple - Comms Physical Interfaces P| 71
Orange - Other Peripherals and I/O g E:; B 70| P MPC5748G 17 GQFP
Blue - Debug (JTAG & Nexus) H Pl B 69 g:g
Black - Clock, Réset and Control ) 8 Pl4 Pi 43 Pl Package 30f3 GPIO Pins2
RED - I/O Matrix and other functions (eg LED) 8 PI5 P| 4
Green - I/O Matrix (dedicated) P16 PI5 D
8  Ple BT PI6
8 PI7 PI7
7 P8 PIs___108 1 pig
(ENET_RST) P 1
g EH; (GPIO & MLB_PS0) P| 1 PI11
8 PI13 (GPIO & MLB_PS1) P 1 g”g
8 P4 — S 75 Pl14
8 PI15 = - 2 Pli5
8 PO o e L)
8 P ATT D0 2 75 PJ1
8 P2 — 53 71 PJ2
5 P e m—
c
e
B
Differences to 324BGA
- 2 fewer pins on Port I
- 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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N

Oscillators and External Clock
8 EXT-CLK > EXT-CLK (From SMA connector on main board)
Pao C39 ”12PF
4 PBY & (EXTAL32) N' 9l
3
2 R30 20 O
1.0M 32.768KHZ 2
DNP C6  12PF
1 EXTAL ||
PBS —| C38 12PF P - ql
4 Pes > (XTAL32) . 9l R7 Y1
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) i
4 MCU-EXTAL ((— MOU-EXTAL 1 XTAL of O e
X X 41
4 MOUXTAL py—MCU-XTAL 2 i GND
3 R0
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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5 4 3 2 1
sed Signal Termination
D
Ethernet Termination
PG13 R5 50 PG13-R
4 PG13 PG12 Ri NN ZFGioA PG1s-R 8
4 PG12 BHo Re— %5 BHoR PG12-R 8
4 PHO BT B S PHIR PHO-R 8
4 PH1 Fro Ry 50 FIoR PH1-R 8
4 PH2 ) PH2-R 8
4 pao H—PGO RI__j AAB0__PGO-R S PGO-R s
Place resistors as close as possible to MCU
MLB Termination
m::g [SJI%T MLB_DAT 8
MLB_CLK MLB_SIG 8
T — MLB_CLK 8 c
R34 R21 R25
100 100 100
¢DNP 4 DNP 4 DNP
4 PBi4 HPBI R31_ 0__MLB SN . 5> LB SN s
R32 J ANL05.0 ] o
4 PD15 > PD15 R33 o 0 MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode) >> MLB_SP 8
4 pai3 H—FBIS R26 s 0 MLB DN - > MBDN 8 N
R28 4\ AAL05.0 ] A
4 PD14 > PD14 R29 NV A0 MLB DP >> MLB_DP 8
4 PBI5 D PB15 R22 | \ A0 MLB ON _ (PB[15] Shared with MLB_SIG for 3-pin mode) 3> MLB_CN 8
5 PI8 > PI8 R24 o 0 MLB_CP AN (PI[8] Shared with MLB_CLK for 3-pin mode) >> MLB_CP 8
Place resistors as close as possible to MCU
From MCU Layout Note — Place resistors as Shc.”m with To Daughtercard
shared pad (as close to MCU as possible) B
Fpinsignal  pemove R1 and
- fit R2 to 3-pin signel
,‘5&, enable 3-pin
5 D signals :
MCUPIn | . . LVOS Sianal MGU P LVOS Sianal
g LB
Rl 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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rd Connectors (Plugs)

Connectors on Main board (Shown for reference)
t way to fit these connectors onto a B sized sheet so unfortunately the
sneet size nas been increased to C so will need to be printed on larger paper. SH1 SHZ
- The Crystal Signals are NOT routed via the daughtercard connectors §§ :
- The Specific MCU power pins are not routed via the daughter card however the jumpered MCU <& - T
supply lines are brought up from the main board (see the top pins of the connector on the T @ T
left) 18 po; m S
“ gg T A3
15 =
- The connector schematic symbols have been horizontally mirrored so they match the main EVB <& T T
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)
EXT-CLK (GND) (PM11) 1 PC1
6 EXTOK ) (o) 5| T PH10 o PE3 = 4
— PH7 4 4 PH10 PE3 4
PB2 HE PHd 5 PH5
4 pB2 PHE 4 4 PH4 PH5 4
(GD) 7| B3 M 4 pp PES 7 PCQ b 4
(ep11) He i 5 TEHIZ) (®03) o
| PHg 4 ] [
PR, PEG 2 oe8) 5 P PI5 PC3 rea H
: o PI3 3 12~ (GiD) (Q0) 13| PE4 = 4
(2PT0) 15 | [ (283) PR PC5 * PHO e
(p5) omval 5 PE7 o7 4 (@ND) 7] 18 (PLI0)
5 PiH Pl 9 | (PK9) 4 PG14 PG14 PE15 15
PI2 1 (GND) PH12 PORSTx
5 P2 22 4 pHi2 PORSTx 4
G 2| PC12 o2 4 PR PCA PE2 ;
4 por PC13 5 [ (K11} (D) 5 | 26 (PLa)
5 Pl PI0 7 . (GND) (PL9) 2] 28 % PG11 5> PGt 4
(K107 29| (30 .1 (=4 4+ pe2 PC2 30 (201)
- « 8 1 2 (2x14) 4 P PAG 32~ (6ND)
4 BKL3) 33 NI (eK12) ®13) 33| 34 PG10 5> Pato 4
(@D} 35 * PCo co 4 4 PHn PH11 36 (02)
ee2) 7] I (L0} 4 e PAS [38 (218)
(2K15) %39 a0 % (Gip) 4 PET4 PE1Z a0 (206)
PC15 il (PP1) (PQ4) 12 (GND)
4 PCI5 T ] I —
®P7) 13 | 2 (GND) 4 PG15 PG15 [22 (pP13)
(@D} * a5 ] PC14 - 4 (205) 15 | [46 2% (ep12)
eee) T a7 PJd 5% 5 (207) T g Pl4 - s
(D) *ag| I E) (ep15) o [50 (®P 0]
(p012) 51 I (011) (@) | [52 (6ND)
(207) 3| N (208) (PL12) 3| [(54 (e12)
(p010) 55 56 < (D) (®L11) fomcn [56 % (°L5)
(204) fom-1a PH14 PHI4 4 (216) o 58 (pL13)
(209) fome=-N [60 (#0137 (17 5] 60 2 (210)
(D) SH 3 (6ND) (@) SH4 SH3~ (60)
(6D) SHe H5 (@) (@) SHe SHs (D)
PGS 1 (pO1) (PL15) 1 62 (PL14)
4 PG5 (P01d) 63 . PH13 PH13 4 (pm1) XX:Z 64 (eM9)
(200) 65| PG4 PG4 M (PM2) e 66 (2M7)
PI7 7 PH15 PE12 7 6 A10
5 PI7 PH15 4 4 PER2 PA10 4
(0] (2015) 4 PAT1 7 A9 4
(GND) | . PE10 PATT GND) 7 A8 PA9
11 PE10 4 A PA8 4
PE1 PEQ A7 7 F14.
iore Pl 7 (206) PEO N P ETS 7 GOA b4 H
o e ) 76 <] (o) 4 PEl Fi5 7 HoR peoR 7
PE11 79 80 ] PG2 4 PRIS PGI 8 D) PH2-R 7
4  PE11 PG2 4 4 PG1 Fo—4
PG3 A2 HI-R 82 PG12-R
4 PG3 TeNDT ES PA2 4 7 PH1-R HOR 84 PGI3R PG12-R 7
5 &3] o PE9 4 7 PHOR 5 5 T PGIBR 7
4 PES PA1 PA3 e 4
Tt e LR o e
4 PGY = — i
4 PO PAQ I (203) 4 3 PH3 92 (eMa)
@Dy 3| . (Gu0) (el o5 | 730} (eL1)
PR PG7 PGS a6 4 (eM6) fo-=n [96 =] (o
+ bas PGS [ PCIT s 3 (B13) jom-1al 98 (p5)
PR PC10 100 (202 (evL4) fomcn 100 13 — 5
(@ND) Il Y] @o) | *Tor] 102 Bi2 S 3
(GiD) 104 PBO 4 D13 103 104 D9
PB1 o5 x> PBO 4 PD13 D12 105 106 2 PD9 4
4 PB1 K& e 4 PD12 PI12 5
(®K2) 108 PF12 ik} 107 708 7
(o) Mo @or PR N 5o FD10 103 s e :
35— 4 PD10 33 P15 5
PR, PF13 112 (GD) GND) | 12 NDT
(PK4) 14 (GND) MLB_DAT 3 MLB CN
=z o 7 MLB_DAT = u MLB_CN 7
(PKE) 16 (PK3) MLB_SIG 5 MLB_CP
e 7 MBSIG MLB_CP
(PK8) 18 (PKS) 7 MLB CLK MCB_CLK 7 (GND)
(eN14) 120 PF11 5> P11 4 - (GND) 19 | 120 (6ND)
(eND) SH7 TeND) @) ] SHB [SH7 | (@0
(D) SH9 (GiD) SH10 SH (6D)
PF9 122 | (ex7) 121 122 MLB_DN
4 PFg e 7 MLB_SN MLB DN 7
PATA 124 PCe W 123 124 MLB_DP
4 pate AT e 5 pes ‘ 7 MBSP = e o8 pn MBDP 7
(GND) 128 (GND) (GND) 127 128 (GND)
(PN11) 130 PC7 4 4 PD7 129 130 Pl14 5
(®a11) 132 (EN1Z) > per o7 ®35) 131 132 @377 Pl
> ; >3 ey
(2310} [13a 7 (eJ12) 5 ™ (—Poo | "] [13a 2 (2D11)
(PKO) 36 | (GND) TGNDY [ 135 | [136 (2J6)
(239) [138 (2315) 4 DS D5 137 138 PD6 D6 4
(en9) (140 | (o) 4 PBS B5 139 PD2 PD2 4
(6D) 142 (2n8) PR BT 1 D3 s 4
(p313) 144 " PF10 . 4 4 o PD1 3 (8]
4 pAd PA4 146 (BNT) 5 Pt J1 5 (GND)
(GND) 148 (2314) GND) 147 | PB6 PB6 4
(eN10) 150 (GwD) 4+ Pos PD8 £ PDO i 4
pals &« PA1S 152 (en4) (®19) 151 (PT107
4 (N3) 153 154 PA13 4 4 PF5 “53 (D)
(eN6) 156 TaND) > PA13 853 B4 155 PD4
[ 156 ¢ 4 pBs PD4 4
(GND) 158 (BN5) 5 PJ2 J2 157 PF6 PF6 4
(2n0) 160~ PA12 5> pat2 4 5 e 73 159 (BNT)
PB10 162 (2) GND) 161 (D)
4 peio & (GND) 1647 | PFI o1 4 (GND) 163 PF4 - 4
(GND) 166 PFO ;; PFO 4 4 PF2 PF: 165 PF7. PF7 4
(GND) 168 (GND) (PM15) 167 PF3 PF3 4
(D) 70 () (@) * 69 (GNDY
MU 5v0 S 721 MCU3V3s @n) 71 (60)
2 MCUSVO.S 7: 1 Mousves 2 TPVi DC 5V0 S 7 DC 3V3 § TPva
T 7t 7
5 MoU 125 L MCU_1v25 L 7 MCU_3V3 L MCU VI L 2 TPVs DC P12V 7 DC 3V3 L TPVS
180 MCU_5V0 T MOUSVOL 2 Ve DC_1v25 L 7 DC 5V0 L v
(D) SHTT TanD) S SHI
UG 18 TUG 180
Plug Plug
GND
GND GND - “Automofive Microcontroler
- Applications
g le” =
- reescaie Freescale General Business Use
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¥ MPC5746C Customer EVB 100 BGA Daughter Card (MPC574XG-100DS)

Revisipn Information
Rev| Date Designer Comments
Table Of Contents: X1 | 05Jan2014 Alasdair Robertson | Initial release sent for review based on X-MPC574XG-256DS RevA
Power - MPC5746C power pins footprint Sheet 2 X2 | 07Jan 2014 Alasdair Robertson | Post review corrections incl MCU Orcad Footprint
Power - MPC5746C Decoupling Capacitors Sheet 3 A 30Jan 2014 | Alasdair Robertson | Prototype build release
GPIO - MPC5746C GPIO pins 1 of 2 Sheet 4 Al | 18 Aug2015 | Alasdair Robertson | Tidy up Schematics for UM (RevA PCB)
GPIO - MPC5746C GPIO pins 2 of 2 Sheet 5
Clocks Sheet 6
Bus Termination Sheet 7
Daughtercard Connectors Sheet 8
Caution:
These schematics are provided for reference purposes only. As such,
Freescale does not make any warranty, implied or otherwise, as to the
suitability of circuit design or component selection (type or value) used in
these schematics for hardware design using the Freescale MPC5746C famil)
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.lw unless otherwise stated. All zero ohm links are 0603
— All connectors and headers are denoted Px and are 2.54mm pitch unless otherwise stated - Automotive Microcontroller Applications
— All jumpers are denoted Jx. Jumpers are 2mm pitch - East Kilbride. Scotland
— Jumper default positions are shown in the schematics. For 3 way Jjumpers, default is always posn 1-2. - freescale‘ 2
2 Pin jumpers generally have the "source" on pin 1. - Fr le General Busil Use
— All switches are denoted SWx . . ’ ) - .
- All test points are denoted TPx This document contains information proprietary to Freescale and shall not be used for engineering design,
- Test point Vias are denoted TPVx procurement or manufacture in whole or in part without the express written permission of Freescale
Designer: Drawing Title:
A Raserson MPC5746C 100 BGA Daughter Card
User notes are given throughtout the schematics. Drawn by: Page Title: .
o ) . A Robertson Index and Title Page
Specific PCB LAYOUT notes are detailed in ITALICS _
Approved: Size Document Number Rev
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> MCU Power Connections

©

©

© ®

MCU_1V25_L
MCU_5V0_S
MCU_3V3 s
MCU_SVO_L
MCU_3V3 L

Caution:
- If VDD_HV_A is driven from 5V,

Jjumper)

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

supplies are set to 5V,
pad in the VDD_HV_A domain

the VDD_HV_FLA pin
must not be supplied from 3.3V (remove the HVA_FLA

Default Configuraiton:

VDD_HV_B, VDD_HV_C,
— VDD_HV_FLA =

situated in (ie max 3.3V)

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

External 3.3V supplied
— VDD_LV Supplied from ballast transistor

ADCI,

(jumper fitted)

VDD_HV_A,

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

so makes sense for the analogue supply and

From MCU
supply reference to be 3.3V
jumpers on
main board
MCU_1V25 L
MCU_5V0_S
MCU_3V3_S
MCU_5V0_L
MCU _3V3 L
—pv3
TBv3  Pbvo Thvda  “svo “Bv3  Plsvo “Bv3  Plsvo o) :IBDR % “Bv3  Cvo Individual MCU
supply control
|=® O] | @® O] | 0| |[=w» 0] o @® O| | Soepers
J3 J4 J5 Jé
~ o~ o~ o~ )
R7 0 o
— N\
@ o o
S aQ aQ s s
3 3 5 8 8 < o
w
S S, w < o T 2
5] 195} 9] z z Z s
[=] aQ [=} — ]
U o i o a o
TPH2
2 = [t [~ wlolwlol
< 5] 2 3B|5(c! il 2 o 88 & UiB
Q - w SN SENS © @ - 10 © 10 © &)
(D) (DJ % D‘D‘O‘O‘ I-l-l‘ I‘ E D‘D‘(D‘(D‘ %
N N g NN > 3 o EEEE] 2
z z a ITTT T I e J=Y=yaya) =5
| H | < 111 | > = [ayayaya) a
8 I 8 2 3888 8 o =22 g
2 2 T 555> > 8
o >
S
Analogue MPC5746C 100 BGA Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
8 5 2
E: < &
> > & 2 TEWONTWOLONTS
I, I ' > = O L LA 2
(2] 1] [} ’_‘ DNDNDNDNDNDNNDND DN
1) ] 1] =4 DODDDDDDD DD
= = = P4 SESS3553553
= o ~ ~ T<lololl<okoldeha SKT BGA 100 TH + MPC574XG-100
< I a w paY i i e i i v
R24 0
A )
= = - $ > Automotive Microcontroller
ADCO_GND ADC1_GND $ PH1 GND - Applications
GND - e
- f ’ ~ | East Kilbride, Scotland
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5

v 4 > MCU Decoupling and bulk storage

r ‘L Capacitor Types:
ADC Flash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP c48 ADC1_CAP C46 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 ) b
C2 ef+ C59 C3 e+ C58 Ca7 C57 C36 C34 1.0uF - Ceraminc X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
10UF AT~ =2=10UF 10UF T~ =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 )
= 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 G51 C22 C54 HVB_CAP c33
470pF 1000pF 470pF 1000pF 470pF
Lo oL L] L] L Lo
~7~ 10UF ~1~ 10UF
T 07T [T C
C26 C52 c23 C53 ﬂg C35
GND 0.1UF 0.1UF 0.1UF 0.1UF GND 0.1UF
Place small caps close to each MCU pin
e
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
||
c8 '”4700pF
el el el el
= Place close G9 G10 C29 C60 G31 G20 C43
to t ot 2—02UF 2—=22UF 2 —0.68uF =£—0.68uF =2—0.68uF =—0.68uF 1uF B
o transistor 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 -.luF
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 1s less than 0.03 Ohms
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PF14 i PF14 8
PF15 A8 PF15 (RMII_RXDV) ;; PF15 8
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s PG3 (LEDZ_& GP10) PG3 8 (eMIOS E1UC_12_H) "
(FR_A_TX) PC5 E3
8 PC5 K PC5 PGS H6 PG6 (CLKOUT1 GPIO) PG6 8
oy [ H8 PGT (CLKOUTO_GP10) ;; PG7 8
(CAN1_TX) PC10 G2
A §§ (AN R PCii__Gi1| K310 pait | B8 PG pet1 8
B
PG12 g 0 35 PG12 7
PG13 A7 PG PG13 g
PG14 -g7—pg PG14
PG15 PG15 8 .
E10_PHO (RMII_TXD1)
PHO PHO 7
8 PD1 << (HEX2 & GPIO) PD1 J10 PDA PH E9  PH1 (RMII_TXI §§ PH1 7
C9 PH2 (RMII_TXEN)
PH2 PH2 7
TCK|
o T g
TMS/PH10 PH10 8
B5 _PH12 (USB1_D7)
PH12 PH12 8
8 PD13 << (GPIO & MLB_ST) PD13 G9 PD13 >>
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\//" iC GPIO 2 of 2
L L uic
Key To text colours: s PO PIO At oo
Purple - Comms Physical Interfaces D P| A
oeenae ~ ormes peripmereie sna tro 8 P1 , o8] e MPC5746C 100 BGA
Blue - Debug (JTAG & Nexus) 8 PI3 P A P12
Black - Clock, R?set and Control . P13 Package 30f3 GPIO P:I.nsZ
RED - I/O Matrix and other functions (eg LED)
Green - I/O Matrix (dedicated) D
8 Pl14 << ATI2_D Pl14 J9 P4
s — i —
8 PJ1 —
A PJ2__ H7 | PJ1
8 PJ2 PJ2
c
(GPI0) PJ13 K3
8 PJ13 PJ13
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EXT-CLK D) EXT-CLK

Oscillators and External Clock

(From SMA connector on main board)

(Note the 32KHz osc 2
pins are not bonded
out on the 100 pin
package)
J2
J1
MCU-EXTAL ((— MCU-EXTAL
MCU-XTAL 3 MCU-XTAL 2

| = O]

[O @ |

3
C7 | 12PF
1_EXTAL ||
_ Al
R8 Y1
1.0M 40.0MHZ
DNP
C6 | 12PF
1 XTAL ® Il
q1
5 PR3# 0 GND
NX8045GB-40.000M-STD-CSJ-1 XTAL
DNP

GND.

(Optimised for Automotive, 8pF Load capacitance)
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v 4 2ed Signal Termination
D
Ethernet Termination
PG13 R4 0 PG13-R
R i G A PaIER 8
HO RS 0____PHOR A
o S A e
4 P2 PH2 RT o 0 PH2R LR 8
4 pao H—PGO R2__ A A50__PGO-R S PGO-R s
Place resistors as close as possible to MCU
c
e
B
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5 1 4 1 3 1 2 1 1

rd Connectors (Plugs)

Connectors on Main board (Shown for reference)
t way to fit these connectors onto a B sized sheet so unfortunately the sheet
size nas peen 1increased to C so will need to be printed on larger paper.
- 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 b « - = >
supply lines are brought up from the main board (see the top pins of the connector on the left) « §§ 5 T §
& 3 T >
- The connector schematic symbols have been horizontally mirrored so they match the main EVB « ) = o
connector. This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates b & T T+ >
with pin 1 on the plug. b3 b 5 Iz 4
21 P20
(@) sh Hi (@) (a) stz H1 (@)
6 Erok g e Pio | %5 ey o4
(82) 5| Y (86) 4 PHI0 TPHa) 5 PE3 4
> Y PB3) (2E5) 7 PCO
= riliES | @ o >ra s
(ez6) ] I (228) (215) 1]
PI3 13 | (14 (GND) (2Q0) 13 | E
5 P13 . 19|
2107 5 #e3) PC5 X5
*—7 g 4 PC5 > PHY 4
(ep5) 7] I °E7) Gy 17 |
- o il s | e ¢ o st s s
5 P ) 3 (c12) 4 PHI2 (eca) 3 £2 PORSTX 4
*—5e 55— 5 PE2 4
s | o5 I (K1) (aD) 25 26 L)
- PIO 7 - (@) (eL9) 27 28 < | PGt 5> pott 4
(PKTO) g (224 (ec2) X o9 30 oDy
(ece) X531 I (eK14) PAG o 52 7] o
3 | X33 r3a % (ex12) 4 PAS o33 a1
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(D) o e (eco) e | S 36 2| o
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e 22 4 Pas . -8«
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(2010) 55 (c0) i) | 265 56 (e15)
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