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Addendum for Revision 1.0

1 Addendum for Revision 1.0

Table 1. MPC5510RM Rev 1.0 Addendum

“System Clock
Architecture Block
Diagram”

Location Description
Section 2.2 Added a note just above “MPC5510 Signal Properties” table:
“Signal Properties |“Please note that analog input pins (ANX) are directly connected to the eQADC and that they are not routed
Summary” through the PCRXx register; thus, changes in the PCR register does not affect these inputs.”
Section 3.3 Updated the paragraph:

To optimize system power consumption, the MPC5510 supports system-level clock dividers, static clock
gating using peripheral-level module disable (MDIS) bits and a system-level halt mechanism. Figure 3-2
shows the device-level clock gating mechanism for the MPC5510. Figure 3-3 shows a more detailed
implementation of the MDIS and halt mechanism connections for a given peripheral. These features are
detailed in subsequent sections.

Added a new NOTE:

While combining DMA with peripheral modules (for example eSCl), the user has to use LPCLKDIVx =0
(no divide) to ensure that the DMA.DONE (same as DMA ACK) is correctly acknowledged by the
peripheral. Otherwise, DMA.DONE may not be sampled correctly, leading to data loss. In the case of eSCI
peripheral, BERR flag will be set and the peripheral behavior will be unexpected if LPCLKDIV4 > Q.
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Addendum for Revision 1.0

Table 1. MPC5510RM Rev 1.0 Addendum

Location Description

Section 3.3 Updated Figure 3-2 "System Clock Architecture”.
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Addendum for Revision 1.0

Table 1. MPC5510RM Rev 1.0 Addendum

Location

Description

Section 3.5.2
“Halt Clock Gating”

Added a note:

SIU_HLT is not delayed by any pending interrupt for specific modules to be serviced. If any interrupt is
raised after the SIU_HLT request, it may cause the interrupt to hang. To avoid this, it is advised that all
interrupts are disabled before entering the SIU_HLT state and then, re-enabled once SIU_HLT is exited.
The result is that any interrupt will be flagged, but not triggered within its specific interrupt service routine.
Once the SIU_HLT has been enabled, any pending interrupt will be taken as normal. In the case of STOP
mode exit, an external interrupt may be required. In this case, the specific exit interrupt may be enabled,
but software must ensure the interrupt does not occur simultaneously with SIU_HLT being enabled.

Section 5.3.2
"Low-power Mode
Entry”

Updated “The system clock source should be set to the 16 MHz IRC prior to ..." to “The system clock source
needs be set to the 16 MHz IRC (with the default divide by 1 system clock configuration) prior to ...".

Section 6.3.2.2
“Reset Status
Register
(SIU_RSR)”

Updated point 1. The updated text is as follows:

“If any reset request has negated and the device is still in the resulting reset, and then an external reset is
requested, both the original reset type and external reset status bits will be set. In this case, the device
started the reset sequence due to a non-external reset request but ended the reset sequence after an
external reset request.”

Updated figure note 3 of Figure 6-3, “Reset Status Register (SIU_RSR”. The updated text is as follows:
“The ERS bhit is also set if the RESET pin is held low to extend the reset sequence.”

Section 6.3.2.25
“System Clock
Register
(SIU_SYSCLK)"

Aligned table 6-27 “LPCLKDIV Module Groups”, as mentioned below.

Table 6-27: LPCLKDIV Module Groups

LPCLKDIVn Modules
LPCLKDIVO FlexCAN_A, DSPI_A
LPCLKDIV1 ESCI_A, I2C_A, PIT
LPCLKDIV2 FlexCAN_B-F
LPCLKDIV3 DSPI_B-D
LPCLKDIV4 ESCI_B-H
LPCLKDIV5 eMIOS
LPCLKDIV6 MLB
LPCLKDIV7 Reserved

Section 24.1.1
“Block Diagram”

Added a figure note for peripheral clock in the “eSCI Block Diagram” figure:
Refer to Section 3.3, “ System Clock Architecture Block Diagram”.

Section 24.3.2.3
“eSCI Data
Register
(ESCIx_DR)”

Added a note:

eSCI transmission delay will depend on the actual Tx load into the Data Register referenced with the
internal clock, if the load occurs before 45% of a bit time has passed, the Tx load will be transmitted in less
than a bit time. Otherwise, the Tx will take up to 1.5 of a bit time.
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Revision History

Table 1. MPC5510RM Rev 1.0 Addendum

Location

Description

Section 31.4.3.3
"External Trigger
Input Multiplexing”

» Updated the title from “External Trigger from eTPU to eMIOS Channels" to “External Trigger Input
Multiplexing”.

» Updated the text of this section to:

The four eQADC external trigger inputs can be connected to two different external pins or one of two PIT

channels. The input source for each eQADC external trigger is individually specified in the IMUX Select

Register 0 (SIU_ISELO). Figure 6-50 gives an example of the multiplexing of an eQADC external trigger

input. As shown in the figure, the ETRIG[0] input of the eQADC can be connected to the PC4 pin, the PG4

pin, the PIT7 channel, or the PIT8 channel. Remaining ETRIG inputs are multiplexed in the same manner.

The eQADC trigger numbers specified by SIU_ETISR[TSEL(0-3)] correspond to CFIFO numbers 0-3. To
calculate the CFIFO number that each trigger is connected to, divide the eDMA channel number by 2.

2 Revision History

Table 2 provides a revision history for this document.

Table 2. Revision History Table

Rev. Number

Substantive Changes Date of Release

1.0

First release. 04/2012
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Chapter 1
Overview

1.1 Introduction

The MPC5510 is a family of next generation microcontrollers built on the Power Architecture™ embedded
category. This document describes the proposed features of the family and potential options available
within the planned family members, and highlights the important electrical and physical characteristics of
the device. This is a preliminary document for a product family that is still in development. Its purpose is
to communicate information on the intended features of the family members. Information contained within
this document is subject to change without notice.

NOTE: Bit and Field Numbering Conventions

In this reference manual, register bits and fields are generally numbered
according to the convention used in the Power Architecture standard
(MSB=0); however, in some instances the bit/field numbering may appear
to be reversed. This is due to the fact that some of the modules were
designed for use on devices that use either the MSB=0 numbering
convention or the alternative convention (LSB=0), for example, the HC12
and 68K families, and simple reversing of bit/field numbers is not possible.

In the Nexus standard, register bits are numbered according to the
alternative convention (LSB=0). As the CPU core on the MPC5510 family
cannot access Nexus registers directly (they are accessed thought external
tools), register bits are numbered according to the LSB=0 convention in the
Nexus chapter.

The MPC5510 family of 32-bit microcontrollers is Freescale Semiconductor’s latest achievement in
integrated automotive application controllers. It belongs to an expanding family of automotive-focused
products designed to address the next wave of central body and gateway applications within the vehicle.
Freescale’s advanced and cost-efficient host processor core of the MPC5510 automotive controller family
is compatible with the Power Architecture Book E architecture. It operates at speeds of up to 80 MHz and
offers high-performance processing optimized for low-power consumption. It capitalizes on the available
development infrastructure of the current Power Architecture devices and will be supported with software
drivers, operating systems, and configuration code to assist with user implementations.

The MPC5510 platform has a single level of memory hierarchy and can support up to 80 KB of on-chip
static random access memory (SRAM) and 1.5 MB of internal flash memory. Refer to Table 1-1 for
specific memory and feature sets of the proposed roadmap product members.

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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1.2 Block Diagram
Figure 1-1 illustrates the functionality and interdependence of major blocks of the MPC5516.

Gensral_ Purpose Test Controller

egisters

305200 JTAG Port
’ >

i ; Nexus Port
Execution > Nexus Port &

Unit Controller

Memory
Management
Unit

Multiply

Unit
Branch Unit Nexus 2+
Instruction

A

Unit A A
PPC and VLE Loaﬂés_tore > 20020
it
32-bit 32-bit
. Data Bus .
Instruction Bus 32-bit

, _ , 32-bit
Private 32-bit 32-bit 32-bit .
Instruction Bus M4 MO Mar 32-bit M5 M2y fMl
| 6x2 32-bit AXBS-lite
Port 0 <—>| 16 Region MPU
1.5-Mbyte Flash s3A S0 | Port Splitter | Mx = AXBS Master Port #
Flash > Control Sx = AXBS Slave Port #
Array _ 32-bit * A A
Port 1 [<€ Int .
) . nterrup 2-bi
32-bit 32-bit Controller 32-bit
80-Kbyte | g 3| SRAM 32-bit
SRAM Control - A A
Peripherals
Flash Configuration | L
Misc. Control Module > eDMA =
Clocks Semaphores A
Xl > Bus Clocks
- %
(FMPLL) ¢ A Y
(16 MHz IRC) A Y Y
—){ AIPS-lite Peripheral Bridge
A A A A A A A A A A A A
Y ¥ Y Y Y VYVYY Y ¥ Y Y \ Y
Y 8x ax 6x DMA |[emios || PIT/
U CRP escl MLB DSPI || FlexCAN 12c EBI BAM Mux 200 RTI eQADC | |FlexRay -
Interrupt A A A A A Y A A A
Request / Interrupt ¢ AMUX
& | External Interrupt Requests DMA A
d Request from Requests
Peripheral from
Blocks Peripheral
Reset Controller Blocks
Y Y Y Y Y Y Y Y Y
IMUX | GPIO and Pad Control |
A A A A A A A A A
Y Y Y Y Y Y Y Y Y
ok X X X X X > X X
Note: The e200z1 is called Processor 0, and the e200z0 is called Processor 1 throughout this document
Figure 1-1. MPC5516 Block Diagram
MPC5510 Microcontroller Family Reference Manual, Rev. 1
1-2 Freescale Semiconductor

Preliminary



Overview

1.3 MPC5510 Family Comparison

Table 1-1 provides a summary of the different members of the MPC5510 family and their proposed
features. This information is intended to provide an understanding of the range of functionality offered by
this family.
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Table 1-1. MPC5510 Family Comparison, Maximum Feature Set*

Feature MPC5517G MPC5517E MPC5517S MPC5516G MPC5516E MPC5516S MPC5515S MPC5514G MPC5514E
Package 208-BGA 144-LQFP | 208-BGA/ | 144-LQFP | 208-BGA/ | 144-LQFP | 208-BGA |144-LQFP | 208-BGA/ | 144-LQFP | 176-LQFP | 144-LQFP | 176-LQFP 144-LQFP 144-LQFP
176-LQFP 176-LQFP 176-LQFP
Main CPU e200z1
Execution Speed?|75 My ot Ta=125| 75 My at Tazt250|  ®0MHZ (7 Vi & 121280 |78 Wiy i Tacizsc|  ©0 Mz
Flash® 1.5MB 1.5MB 1.5MB 1MB 1MB 1MB 768 KB 512 KB 512 KB
RAM 80 KB 80 KB 64 KB 64 KB 64 KB 48 KB 48 KB 64 KB 32 KB
1/0 Processor e200z0 €200z0 — e€200z0 €200z0 — — €200z0 e€200z0
DMA Yes Yes Yes Yes Yes Yes Yes Yes Yes
MPU 16 entry 16 entry 8 entry 16 entry 16 entry 8 entry 8 entry 16 entry 16 entry
ADC? 40 channels, 12-bit
(16 channels input only; 24 channels bidirectional)

Total Timed 1/0° 24 channels, 16-bit
eMIOS200 (8 channels IC/OC; 16 channels PWM, IC/OC)
Real-Time Clock | ext 32 KHz Crystal | ext 32 KHz Crystal — ext 32 KHz Crystal | ext 32 KHz Crystal — — ext 32 KHz Crystal | ext 32 KHz Crystal
SCI 6x eSCl 6x eSCl | 8x eSClI 6x eSCl 6x eSClI 6x eSCl I 8x eSClI 6x eSClI 6x eSClI 6x eSCl 6x eSClI
SPI 4x DSPI 4x DSPI 4x DSPI 4x DSPI 4x DSPI 3x DSPI 3x DSPI 3x DSPI 4x DSPI
SPI Chip Selects 24 23% | 24 23% 24 23% 24 23% | 24 18 18 18 23%
CAN 6x 5x 4x 5x 6x 5x 4x 5x 4x 5x 6X 5x

FlexCAN FlexCAN FlexCAN | FlexCAN FlexCAN FlexCAN FlexCAN | FlexCAN | FlexCAN | FlexCAN FlexCAN FlexCAN
FlexRay Yes — — Yes — — — Yes —
MLB’ Yes Yes — Yes Yes — — Yes Yes
1°C 1
EBI® Yes® Yes™0 Yes® Yes™® Yes® Yes™® Yes® Yes™0 Yes® — — Yes™0 Yes™®
GPIOT 144 111 144/137 111 144/137 111 144/137 111 144/137 111 137 111 137 111 111
1 Maximum feature set displayed for each family member. Feature set depends on selected peripheral multiplexing.
2 Maximum speed is 66 MHz on 144-LQFP and 176-LQFP package options.
3 EEPROM emulation supported by small flash blocks with read-while-write operation as part of main array space.
4 ADC channel accuracy greater for input-only channel, bidirectional channels offer the ability for unused channels to be used as outputs.
5 |C—input capture; O/C—output compare; PWM—pulse-width modulation.
6 For devices with four DSPI modules, in the 144-pin package, it is not possible to bring out all 24 DSPI chip selects. Hence, three modules can have six chip selects, but one module can have only five.
7 MLB is emulated in software and requires the following resources: I/O Processor, 2xDSPI, 4x eDMA channels, RAM, SoftMLB Interface Logic.
g In the 208-pin package, there can be up to 24 address bits with 32-bit data and four chip selects. In the 144-pin and 176-pin packages, there are 24 address bits with 16-bit data and four chip selects.

10 16-bit multiplexed data bus supported. EBI multiplexed with other functions shown as available.
11 Estimated 1/O count for proposed packages based on multiplexing with peripherals.

16-bit or 32-bit multiplexed data bus supported. EBI multiplexed with other functions shown as available.
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1.3.1 Family Feature Set Scaling

The MPC5510 family supports multiple functions on most of the pins. This allows flexibility in the
positioning and the availability of device features. It is the user’s choice what trade-offs are made between
the feature set used for the available pin count through this device pin multiplexing. The available features
implemented on silicon will be incrementally added as the family functionality increases. Table 1-2
provides a summary of the flash array address space supported by the different device memory sizes.
Table 1-3 provides a summary of the RAM array address space supported by the different device memory
sizes. Table 1-4 provides a summary of the available peripheral functionality of each family member.

Evaluation of the pin list for each device will be necessary as it may not be possible to retain all modules
sequentially, depending on the selected pin multiplexing trade-offs on each device.

NOTE

The RAppID™ initialization tool provides a pin allocation wizard that
allows users to graphically configure 1/0 to meet the requirements of the
peripheral functions. More information on this tool can be found at
http://www.freescale.com/mpc55xx.

Table 1-2. Flash Memory Scaling Table 1-3. RAM Memory Scaling
Memory Size | Start Address End Address Memory Size | Start Address End Address
1.5MB 0x0000_0000 0x0017_FFFF 80 KB 0x4000_0000 0x4001_3FFF
1MB 0x0000_0000 0x000F_FFFF 64 KB 0x4000_0000 0x4000_FFFF
768 KB 0x0000_0000 0x000B_FFFF 48 KB 0x4000_0000 0x4000_BFFF
512 KB 0x0000_0000 0x0007_FFFF 32 KB 0x4000_0000 0x4000_7FFF

Table 1-4. Peripheral Scaling

MPC5517 MPC5516 MPC5515 MPC5514
G E S G E S S G E
Package | 208 144 176/ 144 176 | 144/208 | 144 176/ 144 176 144 176 144 144
208 208
MPU |Regions | 16 16 16 8 8 16 16 16 8 8 8 8 16 16
SCI|{Number 6 6 8 6 6 6 6 8 6 6 6 6 6 6

Module |[AB,.CD,|ABCD,|ABCD, | ABCD,|ABCD,|ABCD,|ABCD,|ABCD,|ABCD, | ABCD, ABCD,|ABCD,|ABCD,|ABC,D,
E,F E.F E,FG,H E.F E.F E.F E,F E,FGH E.F E.F E.F E.F E.F E.F

SPI|Number 4 4 4 4 4 4 4 4 3 3 3 3 3 4

Module |ABCD|ABCD|ABCD|ABCD|ABCD|ABCD|ABCD|ABCD| ABC AB,C AB,C AB,C AB,C [ABCD

CAN |Number 6 5 5 4 5 6 5 5 4 5 4 5 6 5

Module [AB.CD,|ACDE,|ACDE,|ACDE|ACDE, |ABCD, |ACDE,|ACDE,|ACDE|ACDE, | ACDE|ACDE,|ABCD,|ACDE,

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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1.4

Chip-Level Features

On-chip modules available within the family include the following features:

Single issue, 32-bit CPU core complex (e200z1)
— Compliant with the Power Architecture embedded category

— Includes an instruction set enhancement allowing variable length encoding (VLE) for code size
footprint reduction. With the optional encoding of mixed 16-bit and 32-bit instructions, it is
possible to achieve significant code-size footprint reduction.

Up to 1.5 MB of on-chip flash with flash control unit (FCU)

Up to 80 KB on-chip SRAM

Memory protection unit (MPU) with up to 16 region descriptors and 32-byte region granularity
Interrupt controller (INTC) capable of handling selectable-priority interrupt sources

Frequency modulated Phase-locked loop (FMPLL)

Crossbar switch architecture for concurrent access to peripherals, flash, or RAM from multiple bus
masters

A 16-channel enhanced direct memory access controller (eDMA)
Boot assist module (BAM) supports internal flash programming via a serial link (CAN or SCI)

Timer supports input/output channels providing a range of 16-bit input capture, output compare,
and pulse-width modulation functions (eM10S200)

A 12-bit analog-to-digital converter (ADC)
Up to four serial peripheral interface (DSPI) modules

Media Local Bus (MLB) emulation logic which works in conjunction with two DSPI, the €200z0,
the eDMA, and system RAM to create a 3-pin or 5-pin 256Fs Media Local Bus interface

Up to eight serial communication interface (eSCI) modules

Up to six enhanced full CAN (FIexCAN) modules with configurable buffers

One inter IC communication interface (1°C) module

Up to 144 configurable general-purpose pins supporting input and input/output operations

Real-time counter (RTC_API) with clock source from external 32 kHz crystal oscillator, internal
32 kHz or 16 MHz oscillator and supporting wakeup with selectable 1 sec. resolution and >1 hour
timeout, or 1 mS resolution with max timeout of 1 sec.

Up to eight periodic interrupt timers (PIT) with 32-bit counter resolution

Nexus development interface (NDI) per IEEE-ISTO 5001-2003 Class Two Plus standard
Device/board test support per joint test action group (JTAG) of IEEE (IEEE 1149.1)
On-chip voltage regulator (VREG) regulation of input supply for all internal levels

Optional e200z0, second 1/0 processor built on Power Architecture technology with VLE
instruction set

Optional FlexRay controller
Optional external bus interface (EBI) module

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Low-Power Operation

The MPC5510 has two dynamic-power modes and three static-power modes:

Low-power modes use clock gating to halt the clock for all or part of the device.

The lowest power modes also use power gating to automatically turn off the power supply to parts
of the device to minimize leakage.

Dynamic-power mode is RUN:
— RUN mode is the main full performance operating mode where the entire device is powered

and clocked. The user can configure the device operating speed through selection of the clock
source and the phase-locked loop (FMPLL) frequency. Clock gating can be performed on a
peripheral by peripheral basis to select which device features have their clock halted to save
power. When implemented, the 1/O processor can optionally be enabled, allowing execution of
code and access to the memory and peripherals of the device.

Static-power modes are STOP and SLEEP:
— STOP mode maintains power to the entire device allowing the retention of all on-chip registers

and memory, and providing a fast recovery low-power mode with no need to reconfigure the
device. The clocks are halted to the cores and peripherals, with the exception of the RTC, and
can be optionally stopped to the oscillator or FMPLL at the expense of a slower start-up time.

STOP is entered from RUN mode. On exiting STOP mode the device returns to the RUN mode.

SLEEP mode halts the clock to the entire device, with the exception of the RTC, and turns off
the power to the majority of the chip to offer the lowest power consumption modes of the
MPC5510. SLEEP mode retains the output levels on the pins, but power gating means that the
contents of the cores, on-chip peripheral registers, and some of the volatile memory are not
held. The device can be awakened from selected 1/0 pins, a reset, or from a periodic wakeup
using a low-power oscillator. If required by the user, it is possible to enable the internal 16 MHz
or 32 kHz RC oscillator or external 32 kHz oscillator. The user can select the desired level of
RAM to be retained as the following: full contents of the on-chip SRAM, 64K, 32K, 16K, 8K,
no RAM retained.

— Fast wake-up using the on-chip 16 MHz internal RC oscillator allowing rapid execution on exit

from low-power modes.

16 MHz internal RC oscillator supports low-speed code execution and clocking of peripherals

1.6 Memory Map
Table 1-5. Detailed MPC5510 Family Memory Map
1 Allocated Sizel
Address Range (bytes) Use
0x0000_0000-0x0017_FFFF 15M Flash Memory Array
0x0018_0000—-0x00FF_7FFF 145 M - 32K Reserved
O0x00FF_8000—-0x00FF_FFFF 32K Flash Shadow Row
0x0100_0000-0x1FFF_FFFF 496 M Emulation mapping of Flash Array
MPC5510 Microcontroller Family Reference Manual, Rev. 1
Freescale Semiconductor 1-7
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Table 1-5. Detailed MPC5510 Family Memory Map (continued)

Address Range! AIIo?k?;f:S?izel Use
0x2000_0000—0x3FFF_FFFF 512 M External Memory
0x4000_0000-0x4000_1FFF 8K Internal SRAM Array. Powered during Sleep when

CRP_PSCR[RAMSEL]=1to 7
0x4000_2000-0x4000_3FFF 8K Internal SRAM Array. Powered during Sleep when

CRP_PSCR[RAMSEL]=2t0 7
0x4000_4000-0x4000_7FFF 16 K Internal SRAM Array. Powered during Sleep when

CRP_PSCR[RAMSEL] =3to 7
0x4000_8000-0x4000_FFFF 32K Internal SRAM Array. Powered during Sleep when

CRP_PSCR[RAMSEL] =6to 7
0x4001_0000-0x4001_3FFF 16 K Internal SRAM Array. Powered during Sleep when

CRP_PSCR[RAMSEL] =7
0x4001_4000-0xDFFF_FFFF 2560 M — 80 K Reserved
Peripherals
0xEO00_0000-0xFBFF_FFFF 512M -64 M Reserved
0xFCO00_0000-0xFFFO_FFFF 63 M + 64 K Reserved
OxFFF1_0000-OxFFF1_3FFF 16 K Semaphores
OXFFF1_4000-0xFFF1_7FFF 16 K Memory Protection Unit (MPU)
OxFFF1_8000-0xFFF3_FFFF 160 K Reserved
OxFFF4_0000-0xFFF4_3FFF 16 K Miscellaneous Control Module (MCM)
OxFFF4_4000-0xFFF4_7FFF 16 K Enhanced Direct Memory Access Controller (eDMA)
OxFFF4_8000-0xFFF4_BFFF 16 K Interrupt Controller (INTC)
OxFFF4_CO00-OxFFF7_FFFF 208 K Reserved
OxFFF8_0000—0xFFF8_3FFF 16 K Enhanced Queued Analog-to-Digital Converter
(eQADC)

OxFFF8_4000-0xFFF8_7FFF 16 K SoftMLB Interface Logic
OxFFF8_8000-0xFFF8_BFFF 16 K 12C Controller (I2C_A)
OxFFF8_CO000-OxFFF8_FFFF 16 K Reserved
OxFFF9_0000-0xFFF9_3FFF 16 K Deserial Serial Peripheral Interface (DSPI_A)
OxFFF9_4000-0xFFF9_7FFF 16 K Deserial Serial Peripheral Interface (DSPI_B)
OxFFF9_8000-0xFFF9_BFFF 16 K Deserial Serial Peripheral Interface (DSPI_C)
OxFFF9_CO00-OxFFF9_FFFF 16 K Deserial Serial Peripheral Interface (DSPI_D)
OxFFFA_0000-O0xFFFA_3FFF 16 K Serial Communications Interface (eSCI_A)
OxFFFA_4000-0xFFFA_7FFF 16 K Serial Communications Interface (eSCI_B)
OxFFFA_8000-0xFFFA_BFFF 16 K Serial Communications Interface (eSCI_C)
OxFFFA_C000-0xFFFA_FFFF 16 K Serial Communications Interface (eSCI_D)
OxFFFB_0000-0xFFFB_3FFF 16 K Serial Communications Interface (eSCI_E)

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Table 1-5. Detailed MPC5510 Family Memory Map (continued)

Address Range! AIIo?k?;f:S?izel Use
OxFFFB_4000-0xFFFB_7FFF 16 K Serial Communications Interface (eSCI_F)
OxFFFB_8000-0xFFFB_FFFF 16 K Serial Communications Interface (eSCI_G)
OxFFFB_CO000-0xFFFB_FFFF 16 K Serial Communications Interface (eSCI_H)
OxFFFC_0000-0xFFFC_3FFF 16 K Controller Area Network (FlexCAN_A)
OXxFFFC_4000-0xFFFC_7FFF 16 K Controller Area Network (FlexCAN_B)
OxFFFC_8000-0xFFFC_BFFF 16 K Controller Area Network (FlexCAN_C)
OxFFFC_CO00-0OxFFFC_FFFF 16 K Controller Area Network (FlexCAN_D)
OxFFFD_0000-0xFFFD_3FFF 16 K Controller Area Network (FlexCAN_E)
OxFFFD_4000-0xFFFD_7FFF 16 K Controller Area Network (FlexCAN_F)
OxFFFD_8000-0xFFFD_BFFF 16 K FlexRay Controller (FlexRay)
OXFFFD_CO00-OXxFFFD_FFFF 16 K DMA Multiplexer (DMA_MUX)
OxFFFE_0000-OxFFFE_3FFF 16 K Programmable Interrupt / Real Time Interrupt (PIT_RTI)
OxFFFE_4000-0xFFFE_7FFF 16 K Enhanced Modular I/O Subsystem (eMIOS200)
OxFFFE_8000-0xFFFE_BFFF 16K System Integration Unit (SIU)
OxFFFE_CO000-0XFFFE_FFFF 16 K Clocks, Reset and Power (CRP)
OxFFFF_0000-OxFFFF_3FFF 16 K FMPLL Registers (FMPLL)
OXFFFF_4000-0xFFFF_7FFF 16 K External Bus Interface Configuration Registers (EBI)
OxFFFF_8000-0xFFFF_BFFF 16 K Flash Configuration Registers (FLASH)
OXFFFF_CO00—OXFFFF_FFFF 16 K Boot Assist Module (BAM)

Refer to the individual module chapters for a description of how the allocated size is used.

MPC5510 Microcontroller Family Reference Manual, Rev. 1

Freescale Semiconductor 1-9
Preliminary



Qverview

MPC5510 Microcontroller Family Reference Manual, Rev. 1

1-10 Freescale Semiconductor
Preliminary



Chapter 2
Signal Descriptions

2.1 Introduction

This chapter describes signals that connect off-chip. It includes a signal properties summary, power and

ground segmentation summary, package pinouts, and detailed descriptions of signals. Because the

MPC5510 comes in multiple packages, some signals will not be available on every package. Refer to the

MPC5510 Microcontroller Family Data Sheet for electrical characteristics.

2.2  Signal Properties Summary

Table 2-1 shows the signals properties for each pin on MPC5510. For all port pins, which have an

associated SIU_PCRXx register to control its pin properties, the supported functions column lists the
functions associated with the programming of the SIU_PCRX[PA] bit in the order: general-purpose

input/output (GPI10O), function 1, function 2, and function 3. If fewer than three functions and GPIO is

supported by a given pin, then the unused functions begin with function 3, then function 2, then function 1

(see Figure 2-1).

__— GPIO GPIO
PBl0] <] _ PAD] <
AN28 =< Function 1 ANO
~J——— Function 1
eMIOS[16] w0 F ion 2
PCS_C[5] 4 unction
T Function 3
Figure 2-1. Supported Functions Example
Table 2-1. MPC5510 Signal Properties
Package Pin
. GPIO Status Status .
Pin (PCR) Suppc_;rtedz Description Vo Voltage3 Pad During After Locations
Name Numi Functions Type Type Reset? Resetd
144|176 | 208
Port A (16) (Section/Page: 2.7.1/2-16)

PA[O] GPI I
PAO |0 AN[0] eQADC Analog Input | Vooa |AE*IHI - — - 91 9| B3

PA[1] GPI I
PAL 1 AN[1] eQADC Analog Input I Vooa  |AE+IH - - 8| 8 | E

PA[2] GPI I
PA2 2 AN[2] eQADC Analog Input I Vooa  AE+IH - - [

PA[3] GPI I
PA | 3 AN[3] eQADC Analog Input | Vooa (AE*IH| - — - 6 16|03

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PA[4] GPI |
PA4 4 AN[4] eQADC Analog Input I Vooa |AE+IH - - 5 5| D2
PA[5] GPI [
PAS 5 AN[5] eQADC Analog Input I Vooa |AE+IH - - 41401
PA[6] GPI I
PAG 6 AN[6] eQADC Analog Input I Vopa  |AE +IH o T 33|
PA[7] GPI I
PAT ! AN[7] eQADC Analog Input I Vooa |AE+IH - - 2 2|
PA[8] GPI [
PA8 8 AN[8/ANW eQADC Analog Input I Vooa  |AE+IH - - 143 | 1751 A3
PA[9] GPI I
PA9 9 AN[9J/ANX eQADC Analog Input I Vopa  |AE +IH o T 142 174 c4
PA[10] GPI I
PAL0 10 AN[10]/ANY eQADC Analog Input I Vooa |AE+IH - - 140 | 1721 DS
PA[11] GPI [
PALL | 11 AN[11]/ANZ eQADC Analog Input I Vooa  AE+IH - - 13911711 C5
PA[12] GPI I
PA12 | 12 AN[12] €QADC Analog Input | Vbpa |AE +IH — — 138 | 170 | BS
PA[13] GPI I
PA13 13 AN[13] €QADC Analog Input | Vbpa |AE +IH — — 137 | 169 | A5
PA[14] GPI [
PA14 14 AN[14] eQADC Analog Input | Vppa |AE+IH — — 136 | 167 | D6
EXTAL32% 32 kHz Crystal Oscillator Input |
PA[15] GPI [
PA15 15 AN[15] eQADC Analog Input | Vppa |AE+IH — — 135|165 | C6
XTAL32° 32 kHz Crystal Oscillator Output (0]
Port B (16) (Section/Page: 2.7.2/2-17)
PB[0] GPIO 110
AN[28] eQADC Analog Input® [ - .
PBO 16 eMIOS[16] eMIOS Channel o} Vooer |A+SH 134|162} C7
PCS_CI5] DSPI_C Peripheral Chip Select (0]
PBI[1] GPIO 110
AN[29] eQADC Analog Input® [ o o
PBL 7 eMIOS[17] eMIOS Channel o] Voper | A+ SH 133 | 161} D7
PCS_CJ[4] DSPI_C Peripheral Chip Select (0]
PB[2] GPIO 110
AN[30] eQADC Analog Input® I
PB2 | 18 | omios[is] eMIOS Channel o | Vooer |A*SH - - 132|160 | A8
PCS_CJ3] DSPI_C Peripheral Chip Select (0]
PB[3] GPIO 110
PB3 19 AN[31] eQADC Analog Input® [ Vpper |A+SH — — 131 | 159 | B8
PCS_CJ[2] DSPI_C Peripheral Chip Select (0]
PB[4] GPIO 110
PB4 20 AN[32] eQADC Analog Input6 | Vpper |A+SH — — 130 | 158 | C8
PCS_CJ1] DSPI_C Peripheral Chip Select (0]
MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Table 2-1. MPC5510 Signal Properties (continued)

Signal Descriptions

. GPIO Status Status Package Pin
Pin Supported N /0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PB[5] GPIO I/0
PB5 21 AN[33] eQADC Analog Input® | Vppe1 |A+SH — — 129 | 157 | D8
PCS_CJ0] DSPI_C Peripheral Chip Select (0]
PB[6] GPIO I/0
PB6 22 AN[34] eQADC Analog Input® | Vppe1 |A+SH — — 128 | 156 | A9
SCK_C DSPI_C Clock I/0
PB[7] GPIO I/0
PB7 23 AN[35] eQADC Analog Input® | Vppe1 |A+SH — — 127 | 153 | B9
SOUT_C DSPI_C Data Output o
PB[8] GPIO I/0
PB8 24 AN[36] eQADC Analog Input® | Vppe1 |A+SH — — 126 | 152 | C9
SIN_C DSPI_C Data Input |
PB[9] GPIO /o)
AN[37] eQADC Analog Input® I
PB9 25 CNTX_D CAN_D Transmit o Vpper |A+SH — — 125 | 151 | D9
PCS_B[4] DSPI_B Peripheral Chip Select (0]
PB[10] GPIO 110
AN[38] eQADC Analog Input® [
PB10 26 CNRX_D CAN_D Receive | Vppe1 |A+SH — — 124 | 150 | A10
PCS_B[3] DSPI_B Peripheral Chip Select (0]
PB[11] GPIO 110
AN[39] eQADC Analog Input® [ o o
PB11 | 27 eMIOS[L9] oMIOS Channel o Vbper |A+SH 123 | 149 | B10
PCS_B[5] DSPI_B Peripheral Chip Select (0]
PB[12] GPIO 110
PB12 | 28 TXD_G SCI_G Transmit o VpbEet SH — — — | 164 | A7
PCS_B[4] DSPI_B Peripheral Chip Select (0]
PB[13] GPIO 110
PB13 | 29 RXD_G SCI_G Receive [ VpbEe1 SH — — — | 163 | B7
PCS_B[3] DSPI_B Peripheral Chip Select (0]
PB[14] GPIO 110
PB14 | 30 TXD_H SCI_H Transmit o] VooEL SH - - — |48 Cl0
PB[15] GPIO 110
PBIS | 31 RXD_H SCI_H Receive I VooEL SH - - — |47 ALl
Port C (16) (Section/Page: 2.7.3/2-19)
PC[0] GPIO 110
eMIOSJO0] eMIOS Channel 1/0
PCo 32 FR_A_TX_EN | FlexRay Channel A Transmit Enable | O VoDEL MH - - 1221146 | B11
AD[24] EBI Multiplexed Address/Data 1/0
PC[1] GPIO 110
eMIOS[1] eMIOS Channel /10
PCL 33 FR_A TX FlexRay Channel A Transmit o} VbpEL MH - - 121145 C11
AD[16] EBI Multiplexed Address/Data 1/0
PC[2] GPIO I/0
eMIOS[2] eMIOS Channel 1/0
pC2 34 FR_A_RX FlexRay Channel A Receive I VooEL MH - - 120 | 144 | D11
TS EBI Transfer Start 10
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Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PC[3] GPIO I/0
PC3 35 eMIOS[3] eMIOS Channel /O | Vppe1 MH — — 117 | 141 | A12
FR_DBGO FlexRay Debug (0]
PC[4] GPIO I/0
PC4 36 eMIOS[4] eMIOS Channel /O | Vppe1 SH — — 116 | 140 | B12
FR_DBG1 FlexRay Debug (0]
PC[5] GPIO I/0
PC5 37 eMIOS[5] eMIOS Channel /O | Vppe1 SH — — 115 | 139 | C12
FR_DBG2 FlexRay Debug (0]
PC[6] GPIO I/0
PC6 38 eMIOS[6] eMIOS Channel lfe} VbpE1L SH — — 114 | 138 | D12
FR_DBG3 FlexRay Debug (0]
PC[7] GPIO I/0
PC7 39 eMIOS[7] eMIOS Channel /O | Vppe1 SH — — 113 | 137 | A13
FR_B_RX FlexRay Channel B Receive |
PC[8] GPIO e}
eMIOSI8] eMIOS Channel 1/0
PC8 40 FR_B_TX FlexRay Channel B Transmit o} VoDEL MH - - 1121136 | BI3
AD[15] EBI Multiplexed Address/Data 1/0
PC[9] GPIO I/0
eMIOS[9] eMIOS Channel /10
PCo 4l FR_B_TX_EN | FlexRay Channel B Transmit Enable o} VooEL MH - - 1111135 €13
AD[14] EBI Muxed Address/Data 1/0
PC[10] GPIO I/0
eMIOS[10] eMIOS Channel 1/0
PC10 | 42 PCS_C[5] DSPI_C Peripheral Chip Select o] VooEL SH - - 110 | 134 | Al4
SCK_D DSPI_D Clock 110
PC[11] GPIO 110
eMIOS[11] eMIOS Channel 1/0
PCIL | 43 PCS_C[4] DSPI_C Peripheral Chip Select o} VooE1 SH - - 109|133 | B14
SOUT_D DSPI_D Serial Out (0]
PC[12] GPIO I/0
eMIOS[12] eMIOS Channel /10
PC12 | 44 PSC_C[3] DSPI_C Peripheral Chip Select o} VopEL SH - - 108 | 132 | BI6
SIN_D DSPI_D Serial In |
PC[13] GPIO I/0
eMIOS[13] eMIOS Channel 1/0
PC13 | 45 PCS_A[5] DSPI_A Peripheral Chip Select o] VooEL SH - - 107|131 | €15
PCS_DI[0] DSPI_D Peripheral Chip Select (0]
PC[14] GPIO 110
eMIOS[14] eMIOS Channel 1/0
PCl4 | 46 | bcs Apl DSPI_A Peripheral Chip Select o | Vooer | SH - - 106 | 130 | C16
PCS_DJ1] DSPI_D Peripheral Chip Select (0]
PC[15] GPIO 110
eMIOS[15] eMIOS Channel /10
PCLS | 47 PCS_A[3] DSPI_A Peripheral Chip Select o} VbpEL SH - - 105 129 | D14
PCS_DJ[2] DSPI_D Peripheral Chip Select (0]
MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Table 2-1. MPC5510 Signal Properties (continued)

Signal Descriptions

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
Port D (16) (Section/Page: 2.7.4/2-21)
PD[0] GPIO I/0
PDO 48 CNTX_A CAN_A Transmit o VbbEL SH — — 104 | 128 | D15
PCS_DJ3] DSPI_D Peripheral Chip Select (0]
PD[1] GPIO 110
PD1 49 CNRX_A CAN_A Receive [ VbbEL SH — — 103 | 127 | D16
PCS_DI[4] DSPI_D Peripheral Chip Select (0]
PD[2] GPIO 110
CNRX_B CAN_B Receive |
PD2 50 eMIOS[10] eMIOS Channel o VbpE1L SH ?&?JE;S (Puﬁd'::wn) 102 | 126 | E14
PCS_DI[5] DSPI_D Peripheral Chip Select (0]
BOOTCFG’ Boot Configuration [
PD[3] GPIO 110
PD3 51 CNTX_B CAN_B Transmit (0] VppE1L SH — — 101 | 125 | E15
eMIOS[11] eMIOS Channel (0]
PD[4] GPIO 110
PD4 52 CNTX_C CAN_C Transmit (0] VppE1L SH — — 100 | 124 | E16
eMIOS[12] eMIOS Channel (0]
PDI[5] GPIO 110
PD5 53 CNRX_C CAN_C Receive [ VbbE1 SH — — 99 | 123 | F13
eMIOS[13] eMIOS Channel (0]
PDI[6] GPIO 110
PD6 54 TXD_A SCI_A Transmit (0] VppE1L SH — — 98 | 122 | F14
eMIOS[14] eMIOS Channel (0]
PD[7] GPIO 110
PD7 55 RXD_A SCI_A Receive | VppE1L SH — — 97 | 121 | F15
eMIOS[15] eMIOS Channel (0]
PDI[8] GPIO 110
PD8 56 TXD_B SCI_B Transmit o] VbpEL SH — — 94 | 118 | G13
SCL_A 12C Serial Clock Line I/0
PDI[9] GPIO 110
PD9 57 RXD_B SCI_B Receive | VppE1L SH — — 93 | 117 | F16
SDA_A I2C Serial Data Line I/0
PD[10] GPIO 110
PCS_B[2] DSPI_B Peripheral Chip Select (0]
PD10 | 58 CNTX_F CAN_F Transmit o} VboEL SH - - 92 1116 | G14
NMIO NMI Input for Z1 Core |
PD[11] GPIO 110
PCS_B[1] DSPI_B Peripheral Chip Select (0] . .
PD11 59 CNRX_F CAN. F Receive | Vppe1 SH 91 | 115 | G15
NMI1 NMI Input for Z0 Core |
PD[12] GPIO 110
PD12 60 PCS_B|0] DSPI_B Peripheral Chip Select 1/0 VbopE1L SH — — 90 | 114 | H14
eMIOS[9] eMIOS Channel (0]
PD[13] GPIO 110
PD13 | 61 SCK_B DSPI_B Clock /O | Vppe1 SH — — 89 | 113 | H15
eMIOS[8] eMIOS Channel (0]
MPC5510 Microcontroller Family Reference Manual, Rev. 1
Freescale Semiconductor 2-5

Preliminary




Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PD[14] GPIO 110
PD14 | 62 SOUT_B DSPI_B Data Output o VppE1 SH — — 88 | 110 | J14
eMIOS[7] eMIOS Channel (0]
PD[15] GPIO 110
PD15 | 63 SIN_B DSPI_B Data Input [ VppE1 SH — — 87 | 107 | K14
eMIOS[6] eMIOS Channel (0]
Port E (16) (Section/Page: 2.7.5/2-24)
PE[0] GPIO lfe}
PCS_A[2] DSPI_A Peripheral Chip Select (0] o .
PEO 64 eMIOS[5] eMIOS Channel o] VoDEL SH 86 | 106 | K16
MLBCLK MLB Clock |
PE[1] GPIO lfe}
PCS_A[1] DSPI_A Peripheral Chip Select (0]
PE1 65 eMIOS[4] eMIOS Channel (0] VppE1L MH — — 85 | 103 | L14
MLBSI / MLB Signal In (5-pin) / |
MLBSIG MLB Bidirectional Signal (3-pin) 1/0
PE[2] GPIO 110
PCS_A[0] DSPI_A Peripheral Chip Select 1/0
PE2 66 eMIOS[3] eMIOS Channel o} VbpE1L MH — — 84 | 101 | L15
MLBDI / MLB Data In (5-pin) / |
MLBDAT MLB Bidirectional Data (3-pin) 1/0
PE[3] GPIO lfe}
SCK_A DSPI_A Clock 110
PE3 67 eMIOS[2] eMIOS Channel (0] Vppe1 MH — — 83 | 100 | M13
MLBSO / MLB Signal Out (5-pin) / (0]
MLBSIG_BUFEN | MLB Signal Level Shifter Enable (3-pin)| O
PE[4] GPIO I/0
SOUT_A DSPI_A Data Out (0]
PE4 68 eMIOS[1] eMIOS Channel 0 VDDE1 MH — — 82 | 98 | N14
MLBDO / MLB Data Out (5-pin) / (0]
MLBDAT_BUFEN | MLB Data Level Shifter Enable (3-pin) o
PE[5] GPIO 110
SIN A DSPI_A Data In |
eMIOS[0] eMIOS Channel (0] . .
PE5 69 MLB SLOT/ MLB Slot Debug / o VppE1 MH 81 | 97 | M15
MLB_SIGOBS / MLB Clock Adjust Observe Signal / (0]
MLB_DATOBS MLB Clock Adjust Observe Data o]
PE[6] GPIO lfe}
PE6 70 CLKOUT System Clock Output o} VboEs MH - - 67 18 | P13
PE7 71 PE[7] GPIO /O | Vppe1 SH — — — | — | H13
PES 72 PE[8] GPIO /0 | Vppe1 SH — — — | — | H16
PE9 72 PE[9] GPIO /0 | Vppe1 SH — — — | — | 313
PE10 | 74 PE[10] GPIO /0 | Vppe1 SH — — — | 112| 216
PE11 | 75 PE[11] GPIO /0 | Vppe1 SH — — — 111 515
PE12 | 76 PE[12] GPIO /0 | Vppe1 SH — — — | 109 | K13
PE13 | 77 PE[13] GPIO /0 | Vppe1 SH — — — | 108 | L13
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Table 2-1. MPC5510 Signal Properties (continued)

Signal Descriptions

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PE14 | 78 PE[14] GPIO /0 | Vppe1 SH — — — | 102 | L16
PE15 | 79 PE[15] GPIO /O | Vppe1 SH — — — | 99 | M14
Port F (16) (Section/Page: 2.7.6/2-25)
PF[0] GPIO 110
PFO 80 RD_WR EBI Read/Write /O | Vppes MH — — 66 | 82 | N12
EVTI® Nexus Event In [
PF[1] GPIO 110
TA EBI Transfer Acknowledge 10
PF1 81 MLBCLK MLB Clock | VppE3 MH — — 65 | 81 | P12
EVTO® Nexus Event Out o}
PF[2] GPIO 110
ADI8] EBI Muxed Address/Data /0
ADDR[8] EBI Non Muxed Address (0]
PF2 82 MLBSI / MLB Signal In (5-pin) / I Vooes MH - T 64 | 80 | R12
MLBSIG MLB Bidirectional Signal (3-pin) /0
MSEQ® Nexus Message Start/End Out (0]
PF[3] GPIO lfe}
ADI[9] EBI Muxed Address/Data 1/0
ADDR[9] EBI Non Muxed Address (0]
PF3 | 83 MLBDI / MLB Data In (5-pin) / | | Vooes | MH - - 63 | 79 T2
MLBDAT MLB Bidirectional Data (3-pin) 1/0
MCKO8 Nexus Message Clock Out (0]
PF[4] GPIO 110
AD[10] EBI Muxed Address/Data 11O
ADDRI10] EBI Non Muxed Address 0] . .
PFa | 84 MLBSO / MLB Signal Out (5-pin) / o | Vooes | MH 59 | 74| T10
MLBSIG_BUEI;:EN MLB Signal Level Shifter Enable (3-pin)| O
MDOI0] Nexus Message Data Out o
PF[5] GPIO 110
AD[11] EBI Muxed Address/Data 11O
ADDRI[11] EBI Non Muxed Address 0] . .
PFS 85 MLBDO / MLB Data Out (5-pin) / (0] VooEs MH 58 2 R9
MLBDAT_BUsFEN MLB Data Level Shifter Enable (3-pin) 0]
MDO[1] Nexus Message Data Out o}
AD[12] EBI Muxed Address/Data 1/0
ADDRI[12] EBI Non Muxed Address (0]
PF6 86 MLB_SLOT / MLB Slot Debug / o} VbpE3 MH — — 57 | 68 | T8
MLB_SIGOBS / MLB Clock Adjust Observe Signal / (0]
MLB_DATOBBS MLB Clock Adjust Observe Data (0]
MDO[2]
Nexus Message Data Out (@]
PF[7] GPIO 110
AD[13] EBI Muxed Address/Data 1/0
PF7 87 ADDR([13] EBI Non Muxed Address o} VbDES MH - - 56 | 66 | P8
MDO[3]8 Nexus Message Data Out (0]
PF[8] GPIO 110
AD[14] EBI Muxed Address/Data /10
PF8 88 ADDR[14] EBI Non Muxed Address o} VooE2 MH - - 55 | 65| N8
MDO[4]® Nexus Message Data Out (0]
MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin
Pin Supported N /0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PF[9] GPIO I/0
AD[15] EBI Muxed Address/Data 1/0
PF9 89 ADDR([15] EBI Non Muxed Address o} Voe2 MH - - 54164 T7
MDO[S]8 Nexus Message Data Out (0]
PF[10] GPIO 110
CS[1] EBI Chip Select 0
PF10 1 90 TXD_C SCI_C Transmit o) VooE2 MH - - 52 | 62 | R7
MDO[6]® Nexus Message Data Out (0]
PF[11] GPIO 110
CS[0] EBI Chip Select o]
PF11 | 91 RXD_C SCI_C Receive I VooE2 MH - - 51|61 P7
MDOJ[7]® Nexus Message Data Out o
PF[12] GPIO e}
TS EBI Transfer Start 110
PF12 | 92 TXD_D SCI_D Transmit o} Voe2 MH - - 50 | 60 | N7
ALE EBI Address Latch Enable (0]
PF[13] GPIO 11O
PF13 | 93 OE EBI Output Enable O | Vppez MH — — 49 | 59 | R6
RXD_D SCI_D Receive |
PF[14] GPIO 110
WEJ0] EBI Write Enable o]
PF14 1 94 BDIP EBI Burst Data In Progress o} VooE2 MH - - 45| 55| P6
CNTX_D CAN_D Transmit (0]
PF[15] GPIO IIo
WE[1] EBI Write Enable (0]
PF15 | 95 TEA EBI Transfer Error Acknowledge o | Vooe2 MH - - 44 | 54 | N6
CNRX_D CAN_D Receive |
Port G (16) (Section/Page: 2.7.7/2-28)
PG[0] GPIO I/0
PGO 96 AD[16] EBI Muxed Address/Data 110 Vppe2 MH — — 43 | 51 P5
eMIOS[16] eMIOS Channel 1/0
PG[1] GPIO I/0
AD[17] EBI Muxed Address/Data 1/0
PGL | 97 | emios[i7] eMIOS Channel yo | Vooez | MH - - 42 | 50 | T4
SIN_C DSPI_C Serial In |
PG[2] GPIO 110
AD[18] EBI Muxed Address/Data 1/0
PG2 98 eMIOS[18] eMIOS Channel yo | VooE2 MH - - 411 49| R4
SOUT_C DSPI_C Serial Out (6]
PG[3] GPIO I/0
AD[19] EBI Muxed Address/Data /10
PG3 99 eMIOS[19] eMIOS Channel yo | Vooe2 MH - - 40 | 48 | P4
SCK_C DSPI_C Serial Clock 1/0
PG[4] GPIO I/0
AD[20] EBI Muxed Address/Data 1/0
PG4 | 100 | cMmiosp2o] eMIOS Channel yo | Vooez | MH - - 39 | 47| T3
PCS_CJ0] DSPI_C Peripheral Chip Select 1/0
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Table 2-1. MPC5510 Signal Properties (continued)

Signal Descriptions

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PGI5] GPIO 110
PG5 101 AD[21] EBI Muxed Address/Data lfe} VopE2 MH — — 38 | 46 | R3
eMIOS[21] eMIOS Channel /10
PGI6] GPIO 110
PG6 102 AD[22] EBI Muxed Address/Data lfe} VopE2 MH — — 37 | 45 | T2
eMIOS[22] eMIOS Channel /10
PG[7] GPIO /0
AD[23] EBI Muxed Address/Data 1/0
PG7 | 103 eMIOS[23] eMIOS Channel yo | Vooe2 MH - - 36 | 44| RL
RXD_C SCI_C Receive |
PG[8] GPIO 110
PG8 | 104 AD[24] EBI Muxed Address/Data /O | Vppe2 MH — — 35 | 43 | P2
PCS_A[4] DSPI_A Peripheral Chip Select (0]
PG[9] GPIO 110
AD[25] EBI Muxed Address/Data /10
PG | 105 PCS_A[3] DSPI_A Peripheral Chip Select o VopE2 MH - - 34 1421 N3
TXD_C SCI_C Transmit (0]
PG[10] GPIO I/0
PG10 106 AD[26] EBI Muxed Address/Data 110 Vppe2 MH — — 30 | 38 N2
PCS_A[2] DSPI_A Peripheral Chip Select (0]
PG[11] GPIO 110
PG11 107 AD[27] EBI Muxed Address/Data 110 Vppe2 MH — — 29 | 37 N1
PCS_A[1] DSPI_A Peripheral Chip Select (0]
PG[12] GPIO 110
PG12 108 AD[28] EBI Muxed Address/Data 110 Vppe2 MH — — 28 | 36 M4
PCS_A[0] DSPI_A Peripheral Chip Select 1/0
PG[13] GPIO I/0
PG13 109 AD[29] EBI Muxed Address/Data 110 Vppe2 MH — — 27 | 35 M3
SCK_A DSPI_A Clock 110
PG[14] GPIO 110
PG14 110 AD[30] EBI Muxed Address/Data 110 Vppe2 MH — — 26 | 34 M2
SOUT_A DSPI_A Data Out o]
PG[15] GPIO I/0
PG15 111 AD[31] EBI Muxed Address/Data 110 Vppe2 MH — — 25 | 33 M1
SIN_A DSPI_A Data In I
Port H (16) (Section/Page: 2.7.8/2-30)
PHI0] GPIO 110
AN[27] eQADC Analog Input® I . .
PHO | 112 eMIOS[20] eMIOS Channel o} Vooez |A+SH 24132 ] L3
SCL_A 12C_A Serial Clock 110
PH[1] GPIO 110
AN[26] eQADC Analog Input® [ o .
PHL | 113 | \miosp1] eMIOS Channel o | Vooez |A*SH N
SDA_A 12C_A Serial Data 110
MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PH[2] GPIO /0
AN[25] eQADC Analog Input® I
PH2 | 1141 emiospez) eMIOS Channel o | Vooez (A*MHI — - | # A
CS[3] EBI Chip Select o}
PHI[3] GPIO 110
AN[24] eQADC Analog Input® [
PH3 | 115 eMIOS[23] eMIOS Channel o | Vooez |A+MH 2l 29| K
CS[2] EBI Chip Select (0]
PH[4] GPIO 110
AN[23] eQADC Analog Input® [ o o
PH4 | 116 TXD_E SCI_E Transmit o | Vooez |A*SH 20 | 28 | K3
MA[2] eQADC External Mux Address (0]
PH[5] GPIO 110
AN[22] eQADC Analog Input® I
PH5 117 RXD_E SCI_E Receive | Vppez |A+SH — — 19 | 24 J3
MA[1] eQADC External Mux Address (@]
PHI6] GPIO 110
PH6 | 118 AN[21] eQADC Analog Input® [ Vppez |A+SH — — 18 | 23 | J2
TXD_F SCI_F Transmit (0]
PHI[7] GPIO 110
PH7 | 119 AN[20] eQADC Analog Input® [ Vpopez |A+SH — — 17 | 22| 5
RXD_F SCI_F Receive |
PHI8] GPIO 110
AN[19] eQADC Analog Input® [
PH8 | 120 CNTX_E CAN_E Transmit o} Vopez |A+SH 14 |17 HL
MA[O] eQADC External Mux Address (0]
PH[9] GPIO I/0
PH9 | 121 | AN[18)/ANT eQADC Analog Input® [ Vppez |A+SH — — 13 | 14 | G2
CNRX_E CAN_E Receive |
PH[10] GPIO 110
PH10 | 122 | AN[17J/ANS eQADC Analog Input® [ Vppez |A+SH — — 12 | 12 | F4
CNRX_F CAN_F Receive |
PH[11] GPIO 110
PH11 | 123 | AN[16J/ANR eQADC Analog Input® [ Vppez |A+SH — — 1 | 11 | F3
CNTX_F CAN_F Transmit (0]
PH[12] GPIO 110
PH12 | 124 PCS_D[5] DSPI_D Peripheral Chip Select o} VooE2 SH - - — || F
PH13 | 125 PH[13] GPIO /O | Vppez SH — — — | - R
PH[14] GPIO 110
PH14 1 126 WE[2] EBI Write Enable o} VooE2 MH - - — ¥
PH[15] GPIO 110
PH1S | 127 WE[3] EBI Write Enable o | Vooez | MH - - — |2 RS
Port J (16) (Section/Page: 2.7.9/2-32)
PJ[0] GPIO /10
PJ0 128 AD[0] EBI Muxed Address/Data yo | Vooes MH - - — | — N
MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin
Pin Supported . I/0 3| Pad . Locations
(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4
144|176 | 208
PJ[1] GPIO e}
PJ1 129 AD[1] EBI Muxed Address/Data o | Vooes MH - - — | —|P1
PJ[2] GPIO I/0
PJ2 130 AD[2] EBI Muxed Address/Data yo | Vopes MH - - — | — | N
PJ[3] GPIO 110
PJ3 131 AD[3] EBI Muxed Address/Data yo | Vooes MH - - — | — | RO
PJ[4] GPIO e}
PJ4 | 132 AD[4] EBI Muxed Address/Data o | Vooes MH - - — | 75| P10
PJ[5] GPIO I/0
PJ5 133 AD[5] EBI Muxed Address/Data yo | Vopes MH - - — |
PJ[6] GPIO 110
PJ6 134 AD[6] EBI Muxed Address/Data yo | Vooes MH - - — |89 P
PJ[7] GPIO e}
PJ7 135 AD[7] EBI Muxed Address/Data o | Vooes MH - - — | 67| R8
PJ[8] GPIO I/0
PJ8 136 PCS_D[4] DSPI_D Peripheral Chip Select yo | Vooe2 SH - - — %K
PJ[9] GPIO 110
PI9 | 137 | pes ppg) DSPI_D Peripheral Chip Select yo | Vooez | SH - - — %K
PJ[10] GPIO 110
PJ10 | 138 PCS_D[2] DSPI_D Peripheral Chip Select o | Vooe2 SH - - — || M
PJ[11] GPIO 110
PJ11 | 139 PCS_D[1] DSPI_D Peripheral Chip Select yo | Vooe2 SH - - — |1
PJ[12] GPIO 110
PJ121 140 | beg poj DSPI_D Peripheral Chip Select yo | Vooez | SH - - — |18 h
PJ[13] GPIO 110
PJ13 | 141 SCK_D DSPI_D Clock o | Vooe2 SH - - — | 16| G4
PJ[14] GPIO 110
PJ14 | 142 SOUT_D DSPI_D Serial Out o} VooE2 SH - - — |G
PJ[15] GPIO 110
PJ1S | 143 SIN_D DSPI_D Serial In I VopE2 SH - T — (B3 ]el
Port K (2) (Section/Page: 2.7.10/2-33)
PK[O] GPIO [
PKO | 144 EXTAL32 32 kHz Crystal Oscillator Input I Vooa  |AE+IH - - — | 168 B6
PK[1] GPIO I
PKL | 145 XTAL32 32 kHz Crystal Oscillator Output o | Vooa |AETIHI— - — | 166 A6
Miscellaneous Pins (9) (Section/Page: 2.7.11/2-33)
EXTAL Main Crystal Oscillator Input |
EXTAL | — EXTCLK External Clock Input I Voosvn | AE EXTAL 75 | 91 | N16
XTAL — XTAL Main Crystal Oscillator Output o} Vppsyn AE XTAL 74 | 90 | P16
T™S — T™MS JTAG Test Mode Select Input | VbpE3 SH TMS (Pull Up) 72 | 88 | T15
TCK — TCK JTAG Test Clock Input | VppE3 IH TCK (Pull Down) 71 | 87 | R14
MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

Table 2-1. MPC5510 Signal Properties (continued)

. GPIO Status Status Package Pin

Pin Supported . I/0 3| Pad . Locations

(PCR) - 2 Description Voltage During After
Name Numi Functions Type Type Reset? Reset4

144|176 | 208
TDO — TDO JTAG Test Data Output (@] VbpE3 MH TDO (Pull Upg) 70 | 86 | T14
TDI — TDI JTAG Test Data Input I VbbEs IH TDI (Pull Up) 69 | 85 | R13
JCOMP| — JCOMP JTAG Compliancy | VppE3 IH JCOMP (Pull Down) 68 | 84 | T13
TEST —_ TEST Test Mode Select | VppE3 IH TEST 62 | 78 | R11
RESET| — RESET External Reset lfe} VopE2 SH RESET (Pull Up) 10 | 10 | E4

1 The GPIO number is the same as the corresponding pad configuration register (SIU_PCRnN) number.

2 This column lists the functions associated with the programming of the SIU_PCRnN[PA] bit field in the following order: GPIO, function
1, function 2, and function 3. The unused functions by a given pin begin with function 3, then function 2, then function 1 (see
Figure 2-1).

These are nominal voltages. Each segment provides the power and ground for the given set of I/O pins.

A dash for the function in this column denotes the input and output buffer are turned off.

Port A[14:15]—EXTAL32 and XTAL32 functions only apply on the 144LQFP. These functions are on PortK[0:1] for the 176LQFP and
208BGA.

This analog input pin has reduced analog-to-digital conversion accuracy compared to PAO-PA15. See the MPC5510 Microcontroller
Family Data Sheet for values.

BOOTCEFG is the pin function while the RESET pin is asserted. When the RESET pin is negated, the pin function is controlled by
the associated PCR register.

8 The NEXUS function is selected when the JTAG TAP controller is enabled via the JCOMP pin. The value of the PA field in the
associated PCR register has no effect on the pin function when the NEXUS function is selected.

Pullup is enabled only when JCOMP is negated.

a A~ W

©

2.3 Power and Ground Supply Summary

Refer to Section 2.7.12, “Power and Ground Pins,” for detailed descriptions of these pins.
Table 2-2. MPC5510 Power/Ground

Pin Package Pin Locations
N Function Description Voltage1
ame 144 176 208
VopR \oltage Regulator Supply 50V 46 56 T6
Vppa Analog Power 50V A2
144 176
VRe? eQADC Voltage Reference High 50V B3
Vssa Analog Ground - Ad
141 173
VR 2 eQADC Voltage Reference Low - B4
REFBYPC eQADC Reference Bypass Capacitor Vssa 1 1 B1
Vpp? Flash Program/Erase Power 50V 78 94 P15
VbDpsyN Clock Synthesizer Power 3.3V 73 89 R16
Vsssyn Clock Synthesizer Ground - 76 92 M16

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Table 2-2. MPC5510 Power/Ground (continued)

Signal Descriptions

Pin Package Pin Locations
N Function Description Voltage?!
ame 144 176 208
105,120, A15,D10,E13,
VoEL 96.119 143,155 G16,K15
Vooe External I/O Power 3.3V-50V 16,3348 21.41.58 H4.L4N5.P1
VbDE3 61 71,77 N9, T11
104,119, Shorted to Vgg in the
Vsse1 95,118 142,154 package
Vsse2 External 1/0 Ground - 32,47 20,40,57 Shorted to Vss in the
package
Shorted to Vgg in the
Vsses 60 70,76 backage
V 3.3V I/O Power
DD33 3.3V 77 93 N15
VF:ASH Flash Read Power
. Al1,A16,B2,B15,
Vpp Internal Logic Power 31,53,79 39,63,95 R2.R15.T1T16
LoV Shorted in th
VbDE Flash Internal Logic Power 79 95 orted 1o Vpp in the
package
C3,C14,D4,D13,
G7-G10,H7-H10,
Vss Ground J7-J10,K7-K10,
- 80 96 N4,N13,P3,P14
Vsse Flash Internal Logic Ground Shorted to Vss in the
package

a A W N P

These are nominal voltages.
VRH is shorted to Vppp in the 144LQFP and 176LQFP packages.
VR is shorted to Vggp in the 144LQFP and 176LQFP packages.
Vpp requires nominal 5V for program/erase operations, but may be 0-5V otherwise.
Ve asH is shorted to Vppa3 in the package.

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Pinout — 144 LQFP

Signal Descriptions

2.4
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Figure 2-3. MPC5510 Pinout — 176 LQFP
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OS4/FR_DBG1

140 [ PC4/eM
139 [1 PC5/eM
138 [ PC6/eM
137 [ PC7/eM
136 [1 PC8/eM
135 [ PC9/eM

Signal Descriptions

133 [ PC11/eMIOS11/PCS_C4/SOUT_D

OS5/FR_DBG2
0S6/FR_DBG3
OS8/FR_B_TX/AD15
0S9/FR_B_TX_EN/AD14

0S7/FR_B_RX

134 [ PC10/eMIOS10/PCS_C5/SCK_D

PC12/eMIOS12/PCS_C3/SIN_D
PC13/eMIOS13/PCS_AS/PCS_D[0]
PC14/eMIOS14/PCS_A4/PCS_D[1]
PC15/eMIOS15/PCS_A3/PCS_D[2]
PDO/CNTX_A/PCS_D[3]
PD1/CNRX_A/PCS_D[4]
PD2/CNRX_B/eMIOS10/PCS_D[5]/BOOTCFG*
PD3/CNTX_B/eMIOS11
PD4/CNTX_C/eMIOS12
PD5/CNRX_C/eMIOS13
PD6/TXD_A/eMIOS14
PD7/RXD_A/eMIOS15

VbpE1

Vsse1

PD8/TXD_B/SCL_A
PD9/RXD_B/SDA_A
PD10/PCS_B2/CNTX_F/NMIO
PD11/PCS_B1/CNRX_F/NMI1
PD12/PCS_B0/eMIOS9
PD13/SCK_B/eMIOS8

PE10

PE11

PD14/SOUT_B/eMIOS7

PE12

PE13

PD15/SIN_B/eMIOS6
PEO/PCS_A2/eMIOS5/MLBCLK
VbpE1

Vsse1
PE1/PCS_A1/eMIOS4/MLBSI

PE14
PE2/PCS_A0/eMIOS3/MLBDI
PE3/SCK_A/eMIOS2//MLBSO
PE15
PE4/SOUT_A/eMIOS1/MLBDO
PES5/SIN_A/eMIOSO/MLB_SLOT
Vss/Vsse

Voo/Voor

Vep

Vbpaa/VFLasH

Vsssyn
EXTAL

XTAL
Vopsyn

* Denotes active during RESET only
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Signal Descriptions

2.6

2.7

2.7.1

2.7.1.1

Pinout — 208 BGA

1 2 3 4 5 6 7 8 9 10 1 12 13

Vop PA8 . PA13 . PB12 PB2 PB6 PB10 PB15 PC3 PC7
REF
BYPC PA12 PB13 PB3 ~PB7 PB1l PCO PC4 PC8

>

w

14 15 16

PCIL  Vpp PC12 B

C PA7 . PA11 PA15 = PBO PB4 PB8 PB14 PCl PC5 PC9 . PC13 PCl4 C

D PA5 PA4 PA3 . PA10 PA14 | PB1 | PB5 | PB9 PC2  PC6

E PA2 PAL PAO 208 PBGA Ball Map

(as viewed from top through the package)

VbpEL

F PH13 PH12 PHI11 PHI0 PD5

G PJ5 PHY9 PJ14 PJI3

H PH8 PJI2 PJI1

J PH7 PH6  PH5 PJ10

PD8

PE7

K PJ PJ8  PH4 PH3 PE12

o
m
=
w

L PH2 PHL PHO /o

M PG15 PGl4 PGI13 PG12

N PG PGI0 PGY . P2 PI0 [NE
Y . oo R °
R PG7 Vpy PG5 PH15 PJ7 . P13
T Vpp PG6 PG4 PGl  PHI4  Vppg P35
5 6 7 8 9 10 1

1 2 3 4

o
m
w

PF11

PF2

Figure 2-4. MPC5510 Pinout — 208 PBGA

Detailed External Signal Descriptions

Port A Pins

PC15 ~PDO ~ PD1 D
PD2 PD3 PD4 E

PD6 PD7 PD9 F

PD10 PD11 G

PD12 PD13 H
PD14 == J

TDO  TMS | Vpp

15 16

PAO to PA13 — GPI (PA[0:13]) / Analog Input (AN[0] — AN[13])
PA[0:13] are general-purpose input (GPI) pins. AN[0] to AN[13] are single-ended analog input pins.

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

2.7.1.2 PA14 — GPI (PA[14]) / Analog Input (AN[14]) / 32 kHz Crystal Input
(EXTAL32)

PA[14] is a general-purpose input (GPI) pin. AN[14] is a single-ended analog input pin. EXTAL32 is the
input pin for an external 32 kHz crystal oscillator (EXTAL32 function available on PA[14] pin on the
1441 QFP package and PK[0] pin on the 176LQFP and 208BGA packages).

2.7.1.3  PA15— GPI (PA[15]) / Analog Input (AN[15]) / 32 kHz Crystal Output
(XTAL32)

PA[15] is a GPI pin. AN[15] is a single-ended analog input pin. XTAL32 is the output pin for an external
32 kHz crystal oscillator (XTAL32 function available on PA[15] pin on the 144LQFP package and PK][1]
pin on the 176LQFP and 208BGA packages).

2.7.2 Port B Pins

2.7.2.1 PBO — GPIO (PB[0]) / Analog Input (AN[28]) / eMIOS Channel
(eMIOS[16]) / DSPI_C Peripheral Chip Select (PCS_C[5])

PBI[0] is a GPIO pin. AN[28] is a single-ended analog input pin. eMIOS[16] is an output-only channel pin
for the eMI10S200 module. PCS_CJ[5] is a peripheral chip select output pin for the DSPI C module.

2.7.2.2 PB1 — GPIO (PB[1]) / Analog Input (AN[29]) / eMIOS Channel
(eMIOS[17]) / DSPI_C Peripheral Chip Select (PCS_C[4])

PB[1] isa GPIO pin. AN[29] is a single-ended analog input pin. eMIOS[17] is an output-only channel pin
for the eMI0S200 module. PCS_CJ[4] is a peripheral chip select output pin for the DSPI C module.

2.7.2.3 PB2 — GPIO (PB[2]) / Analog Input (AN[30]) / eMIOS Channel
(eMIOS[18]) / DSPI_C Peripheral Chip Select (PCS_C[3])

PB[2] is a GPIO pin. AN[30] is a single-ended analog input pin. eMI0OS[18] is an output-only channel pin
for the eMI0S200 module. PCS_CJ[3] is a peripheral chip select output pin for the DSPI C module.

2.7.2.4 PB3 — GPIO (PB[3]) / Analog Input (AN[31]) / DSPI_C Peripheral Chip
Select (PCS_C[2])

PBJ[3] is a GPIO pin. AN[31] is a single-ended analog input pin. PCS_CJ2] is a peripheral chip select

output pin for the DSPI1 C module.

2.7.2.5 PB4 — GPIO (PB[4]) / Analog Input (AN[32]) / DSPI_C Peripheral Chip
Select (PCS_C[1])

PB[4] is a GPIO pin. AN[32] is a single-ended analog input pin. PCS_CJ1] is a peripheral chip select
output pin for the DSPI C module.

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

2.7.2.6 PB5 — GPIO (PB[5]) / Analog Input (AN[33]) / DSPI_C Peripheral Chip
Select (PCS_CI0])

PB[5] is a GPIO pin. AN[33] is a single-ended analog input pin. PCS_C[0] is a peripheral chip select
output pin for the DSPI1 C module.

2.7.2.7 PB6 — GPIO (PB[6]) / Analog Input (AN[34]) / DSPI_C Clock (SCK_C)
PBJ[6] is a GPIO pin. AN[34] is a single-ended analog input pin. SCK_C is the SPI clock pin for the DSPI
C module.

2.7.2.8 PB7 — GPIO (PB[7]) / Analog Input (AN[35]) / DSPI_C Data Output
(SOUT_C)

PB[7] is a GPIO pin. AN[35] is a single-ended analog input pin. SOUT _C is the data output pin for the
DSPI C module.

2.7.2.9 PB8—GPIO (PB[8])/ Analog Input (AN[36]) / DSPI_C Data Input (SIN _C)

PBJ[8] is a GPIO pin. AN[36] is a single-ended analog input pin. SIN_C is the data input pin for the DSPI
C module.

2.7.2.10 PB9—GPIO (PB[9])/Analog Input (AN[37]) / CAN_D Transmit (CNTX_D)
/| DSPI_B Peripheral Chip Select (PCS_B[4])

PB[9] is a GPIO pin. AN[37] is a single-ended analog input pin. CNTX_D is the transmit pin for the
FlexCan D module. PCS_BJ4] is a peripheral chip select output pin for the DSPI B module.

2.7.2.11 PB10— GPIO (PB[10]) / Analog Input (AN[38]) / CAN_D Receive
(CNRX_D) / DSPI_B Peripheral Chip Select (PCS_B[3])

PBJ[10] is a GPIO pin. AN[38] is a single-ended analog input pin. CNRX_D is the receive pin for the
FlexCan D module. PCS_BJ3] is a peripheral chip select output pin for the DSPI B module.

2.7.2.12 PB11 — GPIO (PB[11]) / Analog Input (AN[39]) / eMIOS Channel
(eMIOS[19]) / DSPI_B Peripheral Chip Select (PCS_B[5])

PB[11] is a GPIO pin. AN[39] is a single-ended analog input pin. eMIOS[19] is an output-only channel
pin for the eM10S200 module. PCS_BJ[5] is a peripheral chip select output pin for the DSPI B module.

2.7.2.13 PB12 — GPIO (PB[12]) / SCI_G Transmit (TXD_G) / DSPI_B Peripheral
Chip Select (PCS_B[4])

PB[12] is a GPIO pin. TXD_G is the transmit pin for the eSCI G module. PCS_B[4] is a peripheral chip
select output pin for the DSPI B module.

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

2.7.2.14 PB13 — GPIO (PB[13]) / SCI_G Receive (RXD_G) / DSPI_B Peripheral
Chip Select (PCS_BJ[3])

PB[13] is a GPIO pin. RXD_G is the receive pin for the eSCI G module. PCS_BJ3] is a peripheral chip
select output pin for the DSPI B module.

2.7.2.15 PB14 — GPIO (PB[14]) / SCI_H Transmit (TXD_H)

PB[14] is a GPIO pin. TXD_H is the transmit pin for the eSCI H module.

2.7.2.16 PB15— GPIO (PB[15]) / SCI_H Receive (RXD_H)
PB[15] is a GPIO pin. RXD_H is the receive pin for the eSCI H module.

2.7.3 Port C Pins

2.7.3.1 PCO — GPIO (PCI[0]) / eMIOS Channel (eMIOS[0]) / FlexRay Channel A
Transmit Enable (FR_A_TX EN)/EBI Multiplexed Address/Data (AD[24])

PC[0] is a GPIO pin. eMIOS]0] is an input/output channel pin for the eMI10S200 module. FR_A_TX_EN
in the FlexRay Channel A transmit enable pin. AD[24] is the external bus interface (EBI) multiplexed
address and data bus.

2.7.3.2 PC1 — GPIO (PCJ[1]) / eMIOS Channel (eMIOS[1]) / FlexRay Channel A
Transmit (FR_A_TX) / EBI Multiplexed Address/Data (AD[16])

PC[1] is a GPIO pin. eMIOS[1] is an input/output channel pin for the eM10S200 module. FR_A TX in
the FlexRay Channel A transmit pin. AD[16] is the EBI multiplexed address and data bus

2.7.3.3 PC2 — GPIO (PC[2]) / eMIOS Channel (eMIOS[2]) / FlexRay Channel A
Receive (FR_A_RX) / EBI Transfer Start (TS)

PC[2] is a GPIO pin. eMIOS[2] is an input/output channel pin for the eMI0S200 module. FR_A_RX in
the FlexRay Channel A receive pin. TS is the EBI transfer start signal.

2.7.3.4 PC3 — GPIO (PC[3]) / eMIOS Channel (eMIOS[3]) / FlexRay Debug 0
(FR_DBGO0)

PC[3] is a GPIO pin. eMIOS[3] is an input/output channel pin for the eM10S200 module. FR_DBGO is
one of the FlexRay debug port pins.

2.7.35  PC4— GPIO (PC[4]) / eMIOS Channel (eMIOS[4]) / FlexRay Debug 1
(FR_DBG1)

PC[4] is a GPIO pin. eMIOS[4] is an input/output channel pin for the eMI0S200 module. FR_DBG1 is
one of the FlexRay debug port pins.

MPC5510 Microcontroller Family Reference Manual, Rev. 1
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Signal Descriptions

2.7.3.6  PC5— GPIO (PC[5]) / eMIOS Channel (eMIOS[5]) / FlexRay Debug 2
(FR_DBG2)

PC[5] is a GPIO pin. eMIOS][5] is an input/output channel pin for the eMI10S200 module. FR_DBG2 is
one of the FlexRay debug port pins.

2.7.3.7 PC6 — GPIO (PC[6]) / eMIOS Channel (eMIOS[6]) / FlexRay Debug 3
(FR_DBG3)

PC[3] is a GPIO pin. eMIOS[6] is an input/output channel pin for the eMI0S200 module. FR_DBG3 is
one of the FlexRay debug port pins.

2.7.3.8 PC7 — GPIO (PC[7]) / eMIOS Channel (eMIOS[7]) / FlexRay Channel B
Receive (FR_B_RX)

PC[7] is a GPIO pin. eMIOS[7] is an input/output channel pin for the eMI10S200 module. FR_B_RXis
the FlexRay Channel B receive pin.

2.7.3.9 PC8 — GPIO (PC[8]) / eMIOS Channel (eMIOS[8]) / FlexRay Channel B
Transmit (FR_B_TX) / Multiplexed Address/Data (AD[15])

PCI[8] is a GPIO pin. eMIOS[8] is an input/output channel pin for the eM10S200 module. FR_B_TXis
the FlexRay Channel B transmit pin. AD[15] is the EBI multiplexed address and data bus.

2.7.3.10 PC9 — GPIO (PC[9]) / eMIOS Channel (eMIOS[9]) / FlexRay Channel B
Transmit Enable (FR_B_TX_EN) / Multiplexed Address/Data (AD[14])

PC[9] isa GPIO pin. eMIOS[9] is an input/output channel pin for the eMI0S200 module. FR_B_TX EN
is the FlexRay Channel B transmit enable pin. AD[14] is the EBI multiplexed address and data bus.

2.7.3.11 PC10— GPIO (PC[10]) / eMIOS Channel (eMIOS[10]) / DSPI_C Peripheral
Chip Select (PCS_C[5]) / DSPI_D Clock (SCK_D)

PC[10] is a GPIO pin. eMIOS[10] is an input/output channel pin for the eM10S200 module. PCS_CJ5] is
a peripheral chip select output pin for the DSPI C module. SCK_D is the SPI clock pin of the DSPI_D
module.

2.7.3.12 PC11—GPIO (PC[11])/eMIOS Channel (eMIOS[11]) / DSPI_C Peripheral
Chip Select (PCS_CJ4]) / DSPI_D Serial Data Out (SOUT_D)

PC[11] is a GPIO pin. eMIOS[11] is an input/output channel pin for the eM10S200 mo