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Overview

Chapter 1
Introduction

1.1 Overview

The digital communication networking and consumer markets require significant processor performance to enable operating systems and
applications such as VxWorks™, QNX™, JAVA and soft modems. High integration is essential to reducing device and systems costs. The
MPC5200 is specifically designed to meet these market needs while building on the family of microprocessors that use PowerPC™
architecture. For more information on PowerPC architecture, see “The Programming Environments Manual for 32-bit Implementations of the
PowerPC Architecture”.

MPC5200 integrates a high performance 603e G2_LE core with a rich set of peripheral functions focused on communications and systems
integration. The 603e G2_LE core design is based on the PowerPC™ core architecture. The MPC5200 incorporates an innovative 1/O
subsystem, which isolates routine maintenance of peripheral functions from the embedded 603e G2 _LE core.

The MPC5200 supports a dual external bus architecture. It has a high speed SDRAM Bus interface that connects directly to the 603e¢ G2 LE
core. In addition, the MPC5200 has a LocalPlus Bus used as a generalized interface to system level peripheral devices and debug
environments.

111 Features

Key features are shown below.
*  603e¢e G2_LE core
— Superscalar architecture
— 760MIPS at 400MHz (-40 to +85 °C)
— 16k Instruction cache, 16k Data cache
— Double precision FPU
— Instruction and Data MMU
— Standard & Critical interrupt capability
* SDRAM /DDR Memory Interface
— up to 132MHz operation
— SDRAM and DDR SDRAM support
— 256-MByte addressing range per Chip Select (Two CS lines available)
—  32-bit data bus
— Built-in initialization and refresh
*  Flexible multi-function External Bus Interface
—  Supports interfacing to ROM/Flash/SRAM memories or other memory mapped devices
— 8 programmable Chip Selects
— Non multiplexed data access using 8/16/32 bit databus with up to 26 bit address
— Short or Long Burst capable
— Multiplexed data access using 8/16/32 bit databus with up to 25 bit address
*  Peripheral Component Interconnect (PCI) Controller
— Version 2.2 PCI compatibility
— PCl initiator and target operation
— 32-bit PCI Address/Data bus
— 33 and 66 MHz operation
— PCI arbitration function
*  ATA Controller
— Version 4 ATA compatible external interface—IDE Disk Drive connectivity
*  BestComm DMA subsystem
— Intelligent virtual DMA Controller
— Dedicated DMA channels to control peripheral reception and transmission
— Local memory (SRAM 16kBytes)
* 6 Programmable Serial Controllers (PSC), configurable for:
— UART or RS232 interface
— CODEC interface for Soft Modem, Master/Slave CODEC Mode, IS and AC97

MPC5200 Users Guide, Rev. 3.1
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Full duplex SPI mode
IrDA mode from 2400 bps to 4 Mbps

Fast Ethernet Controller (FEC)

Supports 100Mbps IEEE 802.3 MII, 10Mbps IEEE 802.3 MII, 10Mbps 7-wire interface

Universal Serial Bus Controller (USB)

USB Revision 1.1 Host
Open Host Controller Interface (OHCI)
Integrated USB Hub, with two ports.

Two Inter-Integrated Circuit Interfaces (IZC)
Serial Peripheral Interface (SPI)
Dual CAN 2.0 A/B Controller (MSCAN)

Motorola Scalable CAN (MSCAN) architecture
Implementation of version 2.0A/B CAN protocol
Standard and extended data frames

J1850 Byte Data Link Controller (BDLC)

J1850 Class B data communication network interface compatible and ISO compatible for low speed (<125kbps) serial data
communications in automotive applications.

Supports 4X mode, 41.6 kbps
In-frame response (IFR) types 0, 1, 2, and 3 supported

Systems level features

Interrupt Controller supports 4 external interrupt request lines and 47 internal interrupt sources

GPIO/Timer functions

— Up to 56 total GPIO pins (depending on functional multiplexing selections) that support a variety of interrupt/ Wake Up
capabilities.

— 8 GPIO pins with timer capability supporting input capture, output compare and pulse width modulation (PWM) functions

Real-time Clock with 1 second resolution

Systems Protection (watch dog timer, bus monitor)

Individual control of functional block clock sources

Power management: Nap, Doze, Sleep, Deep Sleep modes

Support of Wake Up from low power modes by different sources (GPIO, RTC, CAN)

Test/Debug features

JTAG (IEEE 1149.1 test access port)
Common On-Chip Processor (COP) debug port

On-board PLL and clock generation

Software

QNX

VXWorks

Linux

Software Modem capable
JAVA

Architecture

The following areas comprise the MPC5200 system architecture:
Embedded G2 _LE Core

BestComm 1/0 Subsystem

Controller Area Network (CAN)

Byte Data Link Controller - Digital BDLC-D

System Level Interfaces

SDRAM Controller and Interface

Multi-Function External LocalPlus Bus

Power Management

Systems Debug and Test

Physical Characteristics

MPC5200 Users Guide, Rev. 3.1

1-2

Freescale Semiconductor



Architecture

A dynamically managed external pin multiplexing scheme minimizes overall pin count. The result is low cost packaging and board assembly
costs.

Figure 1-1 shows a simplified MPC5200 block diagram.
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Figure 1-1. Simplified Block Diagram—MPC5200
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The MPC5200 supports a dual external bus architecture consisting of:
1. an SDRAM Bus
2. amulti-function LocalPlus Bus
The SDRAM Bus has a Memory Controller interface supports standard SDRAM and Double Data Rate (DDR) SDRAM devices. The

Memory Controller has 13-bit Memory Address (MA) lines multiplexed with 32-bit Data Bus lines. Standard SDRAM control signals are
included.

The high-speed Memory Controller SDRAM interface connects directly to the microprocessor, allowing optimized instruction and data
bursting. The dedicated memory interface, coupled with on-chip 16Kilobyte instruction and 16Kilobyte data caches, enables high
performance, computer intensive applications, such as Java and soft modems. Still, plenty of processing power remains for peripheral
management and system control tasks.

The LocalPlus Bus provides for connection of external peripheral devices, disk storage, and slower speed memory. The LocalPlus Bus
supports:

. an external Boot ROM/FLASH/SRAM interface

The MPC5200 integrates a high performance 603e G2_LE core with an I/O subsystem containing an intelligent Direct Memory Access
(DMA) unit. The MPC5200 is capable of:

»  responding to peripheral interrupts, independent of the 603e G2_LE core.
«  providing low level peripheral management, protocol processing, and peripheral data movement functions.

The MPC5200 has an optimized peripheral mix to support today’s embedded automotive and telematics requirements.

Figure 1-2 shows an MPC5200-based system.

MPC5200 Users Guide, Rev. 3.1
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Figure 1-2. MPC5200-Based System

Embedded G2_LE Core

The MPC5200 embedded 603e G2_LE core is derived from Freescale’s (formerly Motorola) MPC603e family of Reduced Instruction Set
Computer (RISC) microprocessors. The 603e G2_LE core is a high-performance low-power implementation of the PowerPC superscalar
architecture. The MPC5200 603e G2_LE core contains:

16KBytes of instruction cache

16KBytes of data cache

Caches are 4-way set associative and use the Least Recently Used (LRU) replacement algorithm.

Four independent execution units are used:

1.

2.
3.
4

Branch Processing Unit
Integer Unit (IU)
Load/Store Unit (LSU)

(BPU)

System Register Unit (SRU)

MPC5200 Users Guide, Rev. 3.1
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Up to 3 instructions can be issued and retired per clock. Most instructions execute in a single cycle. The core contains an integrated Floating
Point Unit (FPU), a Data Cache Memory Management Unit and an Instruction Cache Memory Management Unit.. The core implements the
32-bit portion of the PowerPC architecture, which provides 32-bit effective addressing and integer data types of 8-, 16-, and 32-bits.

Enhancements in this core version, specific to embedded automotive/telematics include:
+  Improved interrupt latency (critical interrupt)
*  New MMU with additional 8 BAT (16 total) registers and 1KByte page management

The 603¢ G2_LE core performance for SPEC95 benchmark integer operations, ranges between 4.4 and 5.1 at 200MHz. In Drystone 2.1 MIPS,
the 603e G2_LE core is 280 MIPS at 200 MHz.

1.2.2 BestComm I/O Subsystem

BestComm contains an intelligent DMA unit. This unit provides a front-line interrupt control and data movement interface via a separate
peripheral bus to the on-chip peripheral functions. This leaves the 603e G2_LE core free for higher level activities. The concurrent operation
enables a significant boost in overall systems performance.

BestComm supports up to 16 simultaneously enabled DMA tasks from up to 32 DMA requestors. Also included is:
*  ahardware logic unit
*  ahardware CRC unit

BestComm uses internal buffers for prefetched reads and post writes. Bursting is used whenever possible. This optimizes both internal and
external bus activity.

1.2.2.1 Programmable Serial Controllers (PSCs)

The MPC5200 supports six PSCs. Each can be configured to operate in different modes. PSCs support both synchronous and asynchronous
protocols. They are used to interface to external full-function modems or external CODECs for soft modem support. 8, 16, 24 and 32-bit data
widths are supported. PSCs can be configured to support 1200 baud POTS modem, SPI, 1%S, V.34 or V.90 protocols. The standard UART
interface supports connection to an external terminal/computer for debug support.

1.2.2.2 10/100 Ethernet Controller

The Ethernet Controller supports the following standard MAC-PHY interfaces:
+  100Mbps IEEE 802.3 MII
. 10Mbps IEEE 802.3 MII
. 10Mbps 7-wire interface

The controller is full duplex, supports a programmable maximum frame length and retransmission from the Tx FIFO following a collision.

1.2.2.3 Universal Serial Bus (USB)

The MPC5200 supports two USB channels. The USB Controller implements the USB Host Controller/Root Hub in compliance with the
USBI.1 specification. The user may choose to have either one or two USB ports on the root hub, each of which can interface to an off-chip
USB transceiver. The Host Controller supports the Open Host Controller Interface (OHCT) standard.

1.2.2.4 Infrared Support

The MPC5200 supports the IrDA format. All three IrDA modes are supported (SIR, MIR, FIR) to 4.0Mbps. The required 48 MHz clock can
be generated internally or supplied externally on an input pin.

1.2.2.5 Inter-Integrated Circuit (12C)

The MPC5200 supports two I°C channels. Both master and slave interfaces can be controlled directly by the processor or can use the
BestComm Controller to buffer Tx/Rx data when the I°C data rate is high.

1.2.2.6 Serial Peripheral Interface (SPI)

The SPI module allows full-duplex, synchronous, serial communication between the MPC5200 and peripheral devices. It supports master and
slave mode, double-buffered operation and can operate in a polling or interrupt driven environment.

1.23 Controller Area Network (CAN)

The MPC5200 supports two CAN channels. The CAN is an asynchronous communications protocol used in automotive and industrial control
systems. It is a high speed (1 Mbps), short distance, priority based protocol that runs on a variety of mediums. For example, transmission
media of fiber optic cable or unshielded twisted wire pairs can be used.

MPC5200 Users Guide, Rev. 3.1
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MSCAN supports both standard and extended identifier (ID) message formats specified in BOSCH CAN protocol specification, revision 2.0,
part B. Each MSCAN module contains:

* 4 receive buffers (with FIFO storage scheme)
. 3 transmit buffers
»  flexible mask able identifier filters

1.2.4 Byte Data Link Controller - Digital BDLC-D

The MPC5200 supports J1850 Class B data communication network interface compatible and ISO compatible for low speed (<125kbps) serial
data communications in automotive applications.

*  Hardware cyclical redundancy check (CRC) generation and checking
*  Two power saving modes with automatic wake up on network activity
*  Polling and CPU interrupt available

*  Block mode receive/transmit supported

*  Supports 4X mode, 41.6 kbps

*  In-frame response (IFR) types 0, 1, 2, and 3 supported

*  Wake up on J1850 message

1.2.5 System Level Interfaces
System Level Interfaces are listed below and described in the sections that follow:
*  Chip Selects
« Interrupt Controller
e Timers
*  General Purpose Input/Outputs (GPIO)
*  Functional Pin Multiplexing
*  Real-Time Clock (RTC)

1.2.5.1 Chip Selects

The MPC5200 integrates the most common system integration interfaces and signals. There are § fully programmable external chip selects,
which are independent of the SDRAM interface. LP_CSO0 has special features to support a Boot ROM. Two of the chip selects may be used
by the IDE disk drive interface, when enabled.

1.2.5.2 Interrupt Controller

The Interrupt Controller has 4 external interrupt signals and manages both external and internal interrupts. All interrupt levels and priorities
are programmable.

The Interrupt Controller takes advantage of the new critical interrupt feature defined by the PowerPC architecture. This allows 603e G2_LE
core interrupts outside operating system boundaries, for critical functions such as real-time packet processing.

1.2.5.3 Timers

MPC5200 integrates several timer functions required by most embedded systems:
*  Two internal Slice timers can create short-cycle periodic interrupts.
* A WatchDog timer can interrupt the processor if not regularly serviced, catching software hang-ups.

A bus monitor monitors bus cycles and provides an interrupt if transactions take longer than a prescribed time.

1.2.5.4 General Purpose Input/Outputs (GPIO)

A total of 56 pins on the MPC5200 can be programmed as GPIOs.
« 8 pins can interrupt the processor.
« 8 pins can support a “Wake Up” capability that lets the MPC5200 be brought out of low power modes.
* 8 pins are “output only” GPIOs.

The remaining GPIO pins support a simple “set the output level” or “detect the input level” type GPIO function. Eight I/Os can be connected
to one of eight general purpose timers to support input capture, output compare or pulse width modulation functions.

The number of GPIOs available in the various modes depends on the peripheral functionality required. See pin descriptions and I/O port maps
below for more information.

MPC5200 Users Guide, Rev. 3.1
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1.2.5.5 Functional Pin Multiplexing
Many serial/parallel port pins serve multiple functions, allowing flexibility in optimizing the system to meet a specific set of integration
requirements. For example, when PSC3 interfaces to a full function external modem, 10 pins are required:
*  PSC3_TXD—Transmit Data
*+  PSC3 RXD—Receive Data
. PSC37ﬁS—Ready to Send
. PSC3_m—Clear to Send
*  PSC3 CD—Carrier Detect
«  MODEM RI—Ring Indicator
+ MODEM_DSR—Hook Switch
*  MODEM_IO—Control I/O (A0 gain)
«  MODEM_I0—Control I/O (Mode 1)
*  MODEM_IO0O—Control I/0O (Mode 2)

If PSC3 connects to a simple UART, only the first four signals (shown above) are required. The remaining 6 signals can be used as GPIOs.

If a 7-wire Ethernet connection is adequate, the additional 11 Ethernet I/Os can be used as GPIOs.

1.2.5.6 Real-Time Clock (RTC)

An RTC is included on the MPC5200. The RTC provides a 2-pin interface to an external 32.768 KHz crystal. This allows internal
time-of-day/calendar tracking, as well as clock based periodic interrupts.

1.2.6 SDRAM Controller and Interface

The MPC5200 high speed SDRAM Controller supports both standard SDRAM and Double Data Rate (DDR) SDRAM devices. It supports
up to 256 MBytes per chip select (2 Chip Select lines available) with a 32-bit interface. Memory sizes of 64-Mbit, 128-Mbit, 256-Mbit and
512-Mbit are supported.

1.2.7 Multi-Function External LocalPlus Bus

The MPC5200 supports a multi-function external LocalPlus Bus to allow connections to PCI and ATA compliant devices, as well as external
ROM/SRAM.

The MPC5200 integrates a 3.3V, PCI V2.2 compatible external LocalPlus Bus controller and interface. This bus is a 32-bit multiplexed
address/data bus.

The external LocalPlus Bus provides support for an ATA disk drive interface. ATA control signals (chip selects, write/read, etc.) are provided
independent of the PCI control signals. This prevents bus contention. However, the 32-bit data bus is shared. When The MPC5200 recognizes
an external LocalPlus Bus access meant for the ATA Controller, ATA control logic arbitrates for PCI interface control. The 32-bit address/data
bus function is transformed into 16bits of ATA data and 3 bits of ATA address.

The external LocalPlus Bus also allows connection to external memory or peripheral devices that adhere to a ROM or SRAM-like interface.
These devices occupy a separate location in the memory map and have independent control signals. When an internal access is decoded to
fall in the SRAM/ROM memory space, the 32-bit PCI address/data bus is transformed into either:

. 24bits of address and 8bits of data
. 16bits of address and 16bits of data.

The MPC5200 supports a reset configuration mode common on the family of processors that use the PowerPC architecture. 16 bits of
configuration information is driven and sampled during reset to establish the initial processor configuration.

1.2.8 Power Management

The MPC5200 is processed in a low-power static CMOS technology. In addition, it supports the dynamic power management modes available
on the MPC603e series processors. These modes include:

*  nap
*  dose
*  sleep

e deep sleep

In deep sleep, all internal clocks can be disabled, thus, reducing the power draw to CMOS leakage levels.

MPC5200 Users Guide, Rev. 3.1
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A Wake Up capability is supported by CAN, RTC, several GPIOs and the interrupt lines. Therefore, the MPC5200 can be shut down to a
low-power standby mode, then re-enabled by one of the Wake Up inputs without resetting the MPC5200.

1.2.9 Systems Debug and Test
The MPC5200 supports the Common On-chip Processor (COP) debug capability common on other microprocessors that use the PowerPC
architecture. The COP interface supports features such as:

*  memory down load

«  single step instruction execution

*  break/watch point capability

*  access to internal registers

*  pipeline tracking, etc.

The MPC5200 also supports a JTAG IEEE 1149.1 controller and test access port (TAP).

1.2.10 Physical Characteristics

. 1.5V internal, 3.3V external operation (2.5v for DDR interface)
*  TTL compatible I/O pins
e 272-pin Plastic Ball Grid Array (PBGA)

MPC5200 Users Guide, Rev. 3.1
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Chapter 2
Signal Descriptions

2.1 Overview

The MPC5200 contains a 603e G2_LE CPU core, an internal DMA engine, BestComm, multiple functional blocks and associated 1/O ports.
There are two external data/address bus structures, the LocalPlus bus and SDRAM bus. A block diagram of the MPC5200 structure is shown
in Figure 1-1.

In general, the LocalPlus bus connects to external SRAM, FLASH, peripheral devices, etc. The LocalPlus bus is capable of executing standard
memory cycles, PCI cycles and ATA cycles. In addition to the data and address bus pins on the LocalPlus bus, there are pins specifically
dedicated to ATA transactions, PCI transactions and standard memory transactions. When the MPC5200 is released from reset, Chip Select 0
is the only active chip select. Program execution must always start from the “boot device” on the LocalPlus bus. There are 8 chip select signals
associated with the LocalPlus bus. It’s possible to execute from every CS. Also every CS can address “data space”.

The SDRAM bus interfaces to Synchronous DRAM. Both Single Data Rate and Double Data Rate DRAMs are supported. Executable
programs are generally loaded into memory residing on the SDRAM bus. The SDRAM bus has a 32-bit wide data/address bus structure and
is capable of burst accesses. It is possible to execute program code over the LocalPlus bus. However, the data transfer rate on the SDRAM
bus is many times faster than LocalPlus.

There are 16 peripheral functional blocks on the MPC5200. These are General Purpose 1/0, I12C, TIMER, PSC1, PSC2, PSC3, PSC4, PSCS5,
PSC6, Ethernet, USB, MSCAN, SPI and J1850. Each of these functional blocks are routed to one or more I/O ports through a system of
multiplexers. A functional block can only be routed to one I/O port at a time and in many cases, several functional blocks can be routed to the
same 1/O port.

The I/O ports are Dedicated GPIO Group, 1>C Group, Timer Group, PSC1 Group, PSC2 Group, PSC3 Group, PSC6 Group, Ethernet Group,
and the USB Group.

Figures 2-2 through 2-10 present detailed on the multiplexing options for each I/O port.

MPC5200 is packaged in a 272-pin Plastic Ball Gate Array (PBGA). Package ball locations are shown in Figure 2-1. See Appendix D, for
case diagram.

MPC5200 Users Guide, Rev. 3.1
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Note: Table 2-1 and Table 2-2 give the signals on each pin/ball.

Figure 2-1. 272-Pin PBGA Pin Detail

Table 2-1 gives a list of MPC5200 I/0 signals sorted by package ball name. Table 2-2 gives the same list sorted by signal name.

Many signal pins can have multiple functions depending on internal register settings. These additional functions are described in Table 2-3
through Table 2-31.
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C01 C02 | CO3 | C04 | CO5 | Co6 | CO7 Co8 Co9 | C10 | C11 | C12 | C13 C14 C15 C16 C17 Cc18 C19 C20
RTC_XTAL_OUT [RTC_XTAL_IN| TEST_SEL_1 | PSC3_9 PSC3_6 PSC3_3 PSC3 0 | CORE_PLL_AVDD | PSC2_0 PSC1_2 PSC6_1 |GPIO_WKUP_7| PSC6.3 | SYS_PLL AVSS [GPIO_WKUP_6( MEM_MA_3 | MEM_MA_0 | MEM_MBA O | MEM_MA_5 | MEM_MA_6
D01 D02 | D03 | D04 | D05 | D06 | DO7 D08 D09 | D10 | D11 | D12 | D13 D14 D15 D16 D17 D18 D19 D20
TIMER_4 TIMER_3 TIMER_2 VSs VDD_CORE | VDD_IO | VDD_CORE LP_OE VDD_IO | VDD_CORE | VDD_CORE |VDD_MEM_IO|VDD_MEM_IO| SYS_XTAL_OUT |VDD_MEM_IO VSs VDD_MEM_IO |MEM_MDQS_2| MEM_MA_7 | MEM_MA_8
EO1 EO2 | EO3 | EO4 E17 E18 E19 E20
TIMER_7 TIMER_6 TIMER_5 VDD_IO VDD_MEM_IO | MEM_MDQ_16 | MEM_MA_9 | MEM_MA_11
FO1 FO2 | FO3 | FO4 Key for IO Balls: F17 F18 F19 F20
USB_7 USB_8 USB_9 VDD_IO A6 <— Ball VDD_MEM_IO | MEM_MDQ_17 | MEM_MA_12 | MEM_CLK_EN
GO1 G02 | GO03 | GOo4 PSC3_5 <- Signal Name G17 G18 G19 G20
USB_3 USB_4 USB_5 USB_6 MEM_MDQ_18 | MEM_MDQ_19 | MEM_CLK MEM_CLK
HO1 HO02 | HO3 | HO4 H17 H18 H19 H20
d 203 204 206
UsB_0 usB_1 usB_2 VDD_IO VDD_MEM_IO | MEM_MDQ_20 | MEM_DQM_1 | MEM_MDQS_1
JO1 J02 Jo3 | JOo4 Jog | J10 J11 J12 J17 J18 J19 J20
ETH_3 ETH_4 ETH_10 ETH_17 VSS VSS VSS VSS MEM_MDQ_22 | MEM_MDQ_21 | MEM_MDQ_8 | MEM_MDQ_9
K01 K02 | KO3 | K04 K09 | K10 | KM K12 K17 K18 K19 K20
VSS VSS VSS VSS d 193 194 196
ETH_O ETH_1 ETH_2 |VDD_CORE VDD_MEM_IO | MEM_MDQ_23 | MEM_MDQ_10 | MEM_MDQ_11
LO1 LO02 LO3 | LO4 LO9 | L10 L11 L12 L17 L18 L19 L20
ETH_9 ETH_16 ETH_5 ETH_11 VSS VSS VSS VSS MEM_DQM_3 | MEM_MDQS_3 | MEM_MDQ_12 | MEM_MDQ_13
Mo1 M02 MO3 M04 M09 | M10 | M11 | M12 M17 M18 M19 M20
VSS VSS VSS VSS d 182 184 186
ETH_13 ETH_12 ETH_8 |VDD_CORE VDD_MEM_IO | MEM_MDQ_24 | MEM_MDQ_14 | MEM_MDQ_15
NO1 NO2 | NO3 | NO4 N17 N18 N19 N20
ETH_7 ETH_6 ETH_15 ETH_14 MEM_MDQ_25 | MEM_MDQ_26 | MEM_DQM_0 | MEM_MDQS_0
P01 P02 | P03 | PO4 P17 P18 P19 P20
Key for PWR/GND Balls: d 172 174 176
RQT RQ2 IRQO VDD_CORE VSS Core and 10 VSS VDD_MEM_IO [ MEM_MDQ_27 | MEM_MDQ_7 | MEM_MDQ_6
RO1 R02 | RO3 | R0O4 VDD_CORE | 1.5V Core VDD R17 R18 R19 R20
IRQ3 PCI_RESET | EXT_AD_30 | PCLGNT VDD |0 3.3V 10 VDD MEM_MDQ_28 | MEM_MDQ_29 | MEM_MDQ_5 | MEM_MDQ_4
TO1 TO2 | TO3 | TO4 VDD_MEM_IO | Memory VDD T17 T18 T19 T20
PCI_CLOCK | EXT_AD_26 | EXT_AD_28 | VDD_IO VDD_MEM_IO [ MEM_MDQ_30 | MEM_MDQ_3 | MEM_MDQ_2
uo1 uo2 | UO03 | UO4 | UO5 | Uo6 | UO7 uos uo9 | U10 | UMt | U12 | U13 u14 u1s U16 u17 u18 u19 u20
PCI_REQ PCI_IDSEL | EXT_AD_24 VSS VDD_IO VDD_IO | VDD_CORE EXT_AD_15 VDD_IO VDD_IO EXT_AD_6 | VDD_CORE | VDD_IO LP_ACK VDD_CORE VDD_IO VSS MEM_MDQ_31| MEM_MDQ_1 | MEM_MDQ_0
V01 V02 | VO3 | V04 | V05 | V06 | VO7 V08 V09 | V10 | V11 V12 | V13 V14 V15 V16 V17 V18 V19 V20
EXT_AD_31 | EXT_AD_20 | EXT_AD_22 |EXT_AD_18| PCI_FRAME | PC_STOP | PCI_PAR EXT_AD_13 EXT_AD_11 | EXT_AD_9 | EXT_AD_4 | EXT_AD_2 | EXT_AD_0 LP_ALE LP_CS2 LP_CS5 ATA_DRQ TIMER_1 12C_0 12C_2
wo1 | W02 | W03 | W04 | W05 | Wo6 | WO7 W08 W09 | W10 | W11 | w12 | W13 | W14 | W15 | W16 | W17 | W18 | W19 | W20
EXT_AD_29 | EXT_AD_25 | EXT_AD_23 [EXT_AD_16| PCI_TRDY |PCI_CBE_2 | PCI_DEVSEL PCI_SERR EXT_AD_14 | PCI_CBE 0 | EXT_AD_8 | EXT_AD_5 | EXT_AD_1 LP_CS0 LP_CS3 LP_RW ATA_IOW | ATA_IOCHRDY 12C_1 12C_3
Y01 Y02 | YO3 | YO4 | YOS5 | Y06 | YO7 Y08 Y09 | Y10 | Y11 Y12 | Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20
EXT_AD_27 | PCI_CBE_3 | EXT_AD_21 |EXT_AD_19| EXT_AD_17 | PCIIRDY | PCI_PERR PCI_CBE_1 EXT_AD_12 | EXT_AD_10 | EXT_AD_7 | EXT_AD_3 LP_TS LP_CST LP_CS4 |ATA_ISOLATION| ATA_IOR ATA_DACK ATA_INTRQ TIMER_O

Figure 2-2. 272-Pin PBGA — Top View
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C I C 8 C
SDRAM A 5 5 6
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1 4 pins 8 Pins 5 pins 5 pins 10 pins 18 pins 10 pins 4 pins
Dedicated 12C Timer PSCH1 PSC2 PSC3 Ethernet USB PSC6
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Figure 2-3. MPC5200 Peripheral Muxing
2.2 Pinout Tables
Table 2-1. Signals by Ball/Pin
Ball/Pin Pin Name Ball/Pin Pin Name
A01 TEST_MODE_A1 B16 MEM_MA_2
A02 JTAG_TDO B17 MEM_MA_10
A03 JTAG_TDI B18 MEM_CS_0
A04 JTAG_TMS B19 MEM_CAS
A05 PSC3_8 B20 MEM_MA_4
A06 PSC3_5 Co1 RTC_XTAL_OUT
A07 PSC3_2 Co02 RTC_XTAL_IN
A08 PSC2_4 C03 TEST_SEL_1
A09 PSC2_2 Co4 PSC3 9
A10 PSC1_4 Co05 PSC3_6
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Table 2-1. Signals by Ball/Pin (continued)

Pinout Tables

Ball/Pin Pin Name Ball/Pin Pin Name
Al PSC1_1 Co6 PSC3_3
A12 PSC6_2 co7 PSC3_0
A13 PORRESET cos CORE_PLL_AVDD
Al4 SRESET C09 PSC2_0
A15 SYS_XTAL_IN C10 PSC1_2
A16 MEM_MA_1 C11 PSC6_1
A17 MEM_MBA_1 Cc12 GPIO_WKUP_7
A18 MEM_RAS C13 PSC6_3
A19 MEM_WE C14 SYS_PLL_AVSS
A20 MEM_DQM_2 C15 GPIO_WKUP_6
BO1 TEST_SEL_O Cc16 MEM_MA_3
B02 TEST_MODE_O Cc17 MEM_MA_O
B03 JTAG_TRST c18 MEM_MBA_0
B04 JTAG_TCK C19 MEM_MA_5
B05 PSC3_7 C20 MEM_MA_6
B06 PSC3_4 DO1 TIMER_4
B07 PSC3_1 D02 TIMER_3
B08 PSC2_3 D03 TIMER_2
B09 PSC2_1 D04 VSS_IO/CORE
B10 PSC1_3 D05 VDD_CORE
B11 PSC1_0 D06 VDD_IO
B12 PSC6_0 D07 VDD_CORE
B13 HRESET D08 LP_OE
B14 SYS_PLL_AVDD D09 VDD_IO
B15 SYS_PLL_TPA D10 VDD_CORE
D11 VDD_CORE HO4 VDD_IO
D12 VDD_MEM_IO H17 VDD_MEM_IO
D13 VDD_MEM_IO H18 MEM_MDQ_20
D14 SYS_XTAL_OUT H19 MEM_DQM _1
D15 VDD_MEM_IO H20 MEM_MDQS _1
D16 VSS_IO/CORE Jo1 ETH_3
D17 VDD_MEM_IO Jo2 ETH_4
D18 MEM_MDQS_2 Jo3 ETH_10
D19 MEM_MA_7 Jo4 ETH_17
D20 MEM_MA_8 Jo9 VSS_IO/CORE
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ut Tables

Table 2-1. Signals by Ball/Pin (continued)

Ball/Pin Pin Name Ball/Pin Pin Name
EO1 TIMER_7 J10 VSS_IO/CORE
EO02 TIMER_6 Ji1 VSS_IO/CORE
EO03 TIMER_5 J12 VSS_IO/CORE
EO4 VDD_IO J17 MEM_MDQ_22
E17 VDD_MEM_IO J18 MEM_MDQ_21
E18 MEM_MDQ_16 J19 MEM_MDQ_8
E19 MEM_MA_9 J20 MEM_MDQ_9
E20 MEM_MA_11 K01 ETH_O
FO1 USB_7 K02 ETH_1
Fo2 USB_8 K03 ETH_2
Fo3 USB 9 K04 VDD_CORE
Fo4 VDD_IO K09 VSS_IO/CORE
F17 VDD_MEM_IO K10 VSS_IO/CORE
F18 MEM_MDQ_17 K11 VSS_IO/CORE
F19 MEM_MA_12 K12 VSS_IO/CORE
F20 MEM_CLK_EN K17 VDD_MEM_IO
Go1 USB_3 K18 MEM_MDQ_23
Go02 UsB_4 K19 MEM_MDQ_10
G03 USB_5 K20 MEM_MDQ_ 11
Go4 USB_6 LO1 ETH_9
G17 MEM_MDQ_18 Lo2 ETH_16
G18 MEM_MDQ_19 LO3 ETH_5
G19 MEM_CLK LO4 ETH_11
G20 MEM_CLK L09 VSS_IO/CORE
HO1 USB_0 L10 VSS_IO/CORE
HO2 USB_1 L11 VSS_IO/CORE
HO3 UsB 2 L12 VSS_IO/CORE
L17 MEM_DQM_3 R18 MEM_MDQ_29
L18 MEM_MDQS_3 R19 MEM_MDQ_5
L19 MEM_MDQ_12 R20 MEM_MDQ_4
L20 MEM_MDQ_13 TO1 PCI_CLOCK
MO1 ETH_13 TO2 EXT_AD_26
MO02 ETH_12 TO3 EXT_AD_28
MO03 ETH_8 TO4 VDD_IO
M04 VDD_CORE T17 VDD_MEM_IO
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Table 2-1. Signals by Ball/Pin (continued)

Pinout Tables

Ball/Pin Pin Name Ball/Pin Pin Name
M09 VSS_IO/CORE T18 MEM_MDQ_30
M10 VSS_IO/CORE T19 MEM_MDQ_3
M11 VSS_IO/CORE T20 MEM_MDQ_2
M12 VSS_IO/CORE uo1 PCI_REQ
M17 VDD_MEM_IO uo2 PCI_IDSEL
M18 MEM_MDQ_24 uo3 EXT_AD_24
M19 MEM_MDQ_14 uo4 VSS_IO/CORE
M20 MEM_MDQ_15 uos VDD_IO
NO1 ETH_7 uUo6 VDD_IO
NO02 ETH_6 Uo7 VDD_CORE
NO3 ETH_15 uos EXT_AD_15
NO04 ETH_14 uo9 VDD_IO
N17 MEM_MDQ_25 u10 VDD_IO
N18 MEM_MDQ_26 ut1 EXT_AD_6
N19 MEM_DQM _0 u12 VDD_CORE
N20 MEM_MDQS_0 u13 VDD_IO
PO1 IRQ1 ut4 LP_ACK
P02 IRQ2 u1s VDD_CORE
P03 IRQO u16 VDD_IO
P04 VDD_CORE ut7 VSS_IO/CORE
P17 VDD_MEM_IO u18 MEM_MDQ_ 31
P18 MEM_MDQ_27 u19 MEM_MDQ_1
P19 MEM_MDQ_7 u20 MEM_MDQ_0
P20 MEM_MDQ_6 Vo1 EXT_AD_31
RO1 IRQ3 Vo2 EXT_AD_20
RO2 PCI_RESET V03 EXT_AD_22
RO3 EXT_AD_30 Vo4 EXT_AD_18
R04 PCI_GNT V05 PCI_FRAME
R17 MEM_MDQ_28 V06 PCI_STOP
Vo7 PCI_PAR Y04 EXT_AD_19
V08 EXT_AD_13 Y05 EXT_AD_17
V09 EXT_AD_11 Y06 PCI_IRDY
V10 EXT_AD_9 Y07 PCI_PERR
V11 EXT_AD_4 Y08 PCI_CBE_1
V12 EXT_AD_2 Y09 EXT_AD_12
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ut Tables

Table 2-1. Signals by Ball/Pin (continued)

Ball/Pin Pin Name Ball/Pin Pin Name
V13 EXT_AD_O Y10 EXT_AD_10
Vi4 LP_ALE Y11 EXT_AD_7
V15 LP_CS2 Y12 EXT_AD_3
V16 LP_CS5 Y13 LP_TS
V17 ATA_DRQ Y14 LP_CSt
V18 TIMER_1 Y15 LP_CS4
V19 12C_0 Y16 ATA_ISOLATION
V20 12C_2 Y17 ATA_IOR
WOo1 EXT_AD_29 Y18 ATA_DACK
Wo2 EXT_AD_25 Y19 ATA_INTRQ
W03 EXT_AD_23 Y20 TIMER_O
W04 EXT_AD_16
W05 PCI_TRDY
W06 PCI_CBE_2
W07 PCI_DEVSEL
wos PCI_SERR
W09 EXT_AD_14
W10 PCI_CBE_0O
W11 EXT_AD_8
W12 EXT_AD_5
W13 EXT_AD_1
W14 LP_CSO
W15 LP_CS3
W16 LP_RW
W17 ATA_IOW
W18 ATA_IOCHRDY
w19 12C_1
W20 12C_3
Y01 EXT_AD_27
Y02 PCI_CBE_3
Y03 EXT_AD_21
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Table 2-2. Signals by Signal Name

Pinout Tables

Signal Name Ball/Pin Signal Name Ball/Pin
ATA_DACK Y18 EXT_AD_6 Ut
ATA_DRQ V17 EXT_AD_7 Y11
ATA_INTRQ Y19 EXT_AD_8 W11
ATA_IOCHRDY w18 EXT_AD_9 V10
ATA_IOR Y17 EXT_AD_10 Y10
ATA_IOW W17 EXT_AD_11 V09
ATA_ISOLATION Y16 EXT_AD_12 Y09
LP_CSO W14 EXT_AD_13 V08
LP_CS1 Y14 EXT_AD_14 W09
LP_CS2 V15 EXT_AD_15 uos
LP_CS3 W15 EXT_AD_16 Wo4
LP_CS4 Y15 EXT_AD_17 Y05
LP_CS5 V16 EXT_AD_18 Vo4
ETH_O K01 EXT_AD_19 Y04
ETH_1 K02 EXT_AD_20 V02
ETH_2 K03 EXT_AD_21 Y03
ETH_3 Jo1 EXT_AD_22 V03
ETH_4 Jo2 EXT_AD_23 W03
ETH_5 Lo3 EXT_AD_24 uo3
ETH_6 No2 EXT_AD_25 W02
ETH_7 NO1 EXT_AD_26 T02
ETH_8 MO03 EXT_AD_27 Y01
ETH_9 LO1 EXT_AD_28 TO3
ETH_10 Jo3 EXT_AD_29 W01
ETH_11 Lo4 EXT_AD_30 R03
ETH_12 Mo2 EXT_AD_31 Vo1
ETH_13 MO1 GPIO_WKUP_6 C15
ETH_14 NO4 GPIO_WKUP_7 Cc12
ETH_15 NO3 CORE_PLL_AVDD Cco8
ETH_16 LO2 CORE_PLL_AVSS NC (no connection)
ETH_17 Jo4 HRESET B13
EXT_AD_O V13 12C_0 V19
EXT_AD_1 W13 12C_1 W19
EXT_AD_2 V12 12C_2 V20
EXT_AD_3 Y12 12C_3 W20
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ut Tables

Table 2-2. Signals by Signal Name (continued)

Signal Name Ball/Pin Signal Name Ball/Pin
EXT_AD_4 V11 PSC6_0 B12
EXT_AD_5 W12 PSC6_2 Al12

PSC6_3 C13 MEM_MBA_1 A17
PSC6_1 C11 MEM_MDQ_0 u20
IRQO P03 MEM_MDQ_1 u19
IRQ1 PO1 MEM_MDQ_2 T20
IRQ2 P02 MEM_MDQ_3 T19
IRQ3 RO1 MEM_MDQ_4 R20
JTAG_TCK B04 MEM_MDQ_5 R19
JTAG_TDI A03 MEM_MDQ_6 P20
JTAG_TDO A02 MEM_MDQ_7 P19
JTAG_TMS A04 MEM_MDQ_8 J19
JTAG_TRST B03 MEM_MDQ_9 J20
LP_ACK ut4 MEM_MDQ_10 K19
LP_ALE Vi4 MEM_MDQ_ 11 K20
LP_OE D08 MEM_MDQ_12 L19
LP_RW W16 MEM_MDQ_13 L20
LP_TS Y13 MEM_MDQ_ 14 M19
MEM_CAS B19 MEM_MDQ_15 M20
MEM_CLK_EN F20 MEM_MDQ_16 E18
MEM_CS_0 B18 MEM_MDQ_17 F18

MEM_DQM_0 N19 MEM_MDQ_18 G17

MEM_DQM_1 H19 MEM_MDQ_19 G18

MEM_DQM_2 A20 MEM_MDQ_20 H18

MEM_DQM_3 L17 MEM_MDQ_21 J18

MEM_MA_0 C17 MEM_MDQ_22 J17

MEM_MA_1 A16 MEM_MDQ_23 K18

MEM_MA_2 B16 MEM_MDQ_24 M18

MEM_MA_3 Cc16 MEM_MDQ_25 N17

MEM_MA_4 B20 MEM_MDQ_26 N18

MEM_MA_5 C19 MEM_MDQ_27 P18

MEM_MA_6 C20 MEM_MDQ_28 R17

MEM_MA_7 D19 MEM_MDQ_29 R18

MEM_MA_8 D20 MEM_MDQ_30 T18

MEM_MA_9 E19 MEM_MDQ_31 u18
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Pinout Tables

Table 2-2. Signals by Signal Name (continued)

Signal Name Ball/Pin Signal Name Ball/Pin
MEM_MA_10 B17 MEM_MDQS_0 N20
MEM_MA_11 E20 MEM_MDQS_1 H20
MEM_MA_12 F19 MEM_MDQS_2 D18
MEM_MBA_0 c18 MEM_MDQS_3 L18
MEM_CLK G19 PSC3_5 A06
MEM_CLK G20 PSC3_6 C05
MEM_RAS A18 PSC3_7 B05
MEM_WE A19 PSC3_8 A05
PCI_CBE_0 W10 PSC3_9 Co4
PCI_CBE_A1 Y08 RTC_XTAL_IN C02
PCI_CBE_2 W06 RTC_XTAL_OUT Co1
PCI_CBE_3 Y02 SRESET Al14
PCI_CLOCK TO1 SYS_PLL_AVDD B14
PCI_DEVSEL W07 SYS_PLL_AVSS C14
PCI_FRAME V05 SYS_PLL_TPA B15
PCI_GNT R04 SYS_XTAL_IN A15
PCI_IDSEL uo2 SYS_XTAL_OUT D14
PCI_IRDY Y06 TEST_MODE_0 B02
PCI_PAR Vo7 TEST_MODE_1 A01
PCI_PERR Y07 TEST_SEL_O BO1
PCI_REQ uo1 TEST_SEL_1 Cco3
PCI_RESET RO2 TIMER_O Y20
PCI_SERR W08 TIMER_1 V18
PCI_STOP V06 TIMER_2 D03
PCI_TRDY W05 TIMER_3 D02
PORRESET A13 TIMER_4 DO1
PSC1_0 B11 TIMER_5 EO03
PSC1_1 Al1 TIMER_6 EO02
PSC1_2 C10 TIMER_7 EO1
PSC1_3 B10 USB_0 HO1
PSC1_4 A10 USB_1 HO2
PSC2 0 C09 USB_2 HO3
PSC2_1 B09 USB_3 Go1
PSC2_2 A09 UsB_4 G02
PSC2_3 B08 USB_5 G03
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ut Tables

Table 2-2. Signals by Signal Name (continued)

Signal Name Ball/Pin Signal Name Ball/Pin
PSC2_4 A08 USB_6 Go4
PSC3_0 co7 USB_7 FO1
PSC3_1 B07 USB_8 Fo2
PSC3_2 A07 UsSB 9 FO3
PSC3_3 Co6 VDD_CORE D05
PSC3_4 B06 VSS_IO/CORE J12

VDD_CORE D10 VSS_IO/CORE K09

VDD_CORE D11 VSS_IO/CORE K10

VDD_CORE K04 VSS_IO/CORE K11

VDD_CORE M04 VSS_IO/CORE K12

VDD_CORE P04 VSS_IO/CORE L09

VDD_CORE Uo7 VSS_IO/CORE L10

VDD_CORE ui2 VSS_IO/CORE L11

VDD_CORE ui5 VSS_IO/CORE L12
VDD_IO D06 VSS_IO/CORE M09
VDD_IO D09 VSS_IO/CORE M10
VDD_IO EO4 VSS_IO/CORE M11
VDD_IO Fo4 VSS_IO/CORE M12
VDD_IO H4 VSS_IO/CORE uo4
VDD_IO T4 VSS_IO/CORE utz
VDD_IO uos VDD_CORE D07
VDD_IO uUo6
VDD_IO uo9
VDD_IO u1o
VDD_IO u13
VDD_IO u1é

VDD_MEM_IO D12
VDD_MEM_IO D13
VDD_MEM_IO D15
VDD_MEM_IO D17
VDD_MEM_IO E17
VDD_MEM_IO F17
VDD_MEM_IO H17
VDD_MEM_IO K17
VDD_MEM_IO M17
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Table 2-2. Signals by Signal Name (continued)

Pinout Tables

Signal Name Ball/Pin Signal Name Ball/Pin
VDD_MEM_IO P17
VDD_MEM_IO T17
VSS_IO/CORE D04
VSS_IO/CORE D16
VSS_IO/CORE J09
VSS_IO/CORE J10
VSS_IO/CORE J11
Table 2-3. LocalPlus Bus Address / Data Pin Assignments
E|\E|E|E|E|E|E|EjJE|E|E|E|E|E|E|EJE|E|E|E|E|E|E|EQJE|E|E|E|E|E|E|E
XIX|X|X|X|X[X[XEX[X[X|X|X]|X|X|XEX[X[X[X|X]|X|X]|XEX|X[X[X[X][X]|X]|X
MPC5200 T|T|{T|T|T|T|T|TT|T|T|T|(T|T|T|TRT|T|T|T|T|T|T|TRT|T|T|T|T|T|T|T
LocalLPlusBus | _ | _ | _ | [ _ |11ttt o o 2 2 222t 2
Address/Data |A|A|A|A|A|A|A|AJA|A|A|A|A|A|A|AJA|A|A|A|A|A[A|AJAIA|A|A|A|A|A|A
Pins D/D/D|D/D|D|D|DgD|D|D|D|D|D|D|DD|D|D|D|D|D|D|DD|D|D|D|D|D|D|D
3|13|2(2|2(2|2|22|2|2|2|1|1|1|1g1|1|1|1|1]|1|9|8§7|6|5|4|3|2|1]|0
110(9(8|7(6|5|43|2|1|0|9|8|7|6Q5|4|3|2]|1]|0
16 bit Adr. D/ D/ID/D/ID|D|D D/ DD DIDIDID|DgA|A|A|A|A|A|A[AJA|A|A|A|A|A|A]A
16bitDat;a 1{1|1|1]1|1]|0|8}7|6|5|4|3|2|1|0f1|1|1|1|1]|1|9|87|6|5|4|3|2|1]|0
5(4|83|2 09 5(4|3|2]|1|0
24 bit Adr D/ DIDDIDID/ID|DgA|A|A|A|A|A|A[AJA|A|A|A|A|A|A|AJA|A|A|A|A|A[A|A
8bitData’ 716|514 |3|2|1|0g2(2|2(2|1[1|1 |11 |1|(1|1(1]|1]|9|87|6|5|4|3|2|1|0
3|12(1|/0|9|8|7|6f5(4|3(2|1|0
Muxed modes
O|T|T|T|O|B|B|AJA|A|A|A|A|A[A|A A|lA[A|A|A|A|AJA|A|A|A[A|A[A|A
S|S|s S|s|2f2|2|2|2f1|1|1|1§1|1|1|1|1]|1]|9|8)f7|6|5]|4|3|2]|1]|0
All Muxed mode 1011 1/0|/4943|2(1|0(9|8|7|65(4|3(2|1|0
Address tenures Z\|\Z\|Z
E|E|E
2(1]0
8 bit Data D|D|D|D|D|D|D|DfJo|o|0|0|0|O|O|0fO|O|O|O|0O|O|O|O
tenure 76543210
D/ D/D/D/ID|D|D|DRD|D|D|(D|D|{D|D|D
16 bitDatatenure (1 {1 |1|1|1|1|9|8}7|6(5|4|3|3|2]|0
5(4|3|2 0
D/ D/D/D/ID|D|D|DgD|D|D|D|D|D|D|DD|D|D|D|D|D|D|D}D|D|D|D|D|D|D|D
32 bit Datatenure (3|3 (2|2 (2|2 |2 |22 |2|2|2|1 |1 |1 |11 |1|1|1|1]|1|9|87|6|5|4|3|2|1]|0
1/0/9(8|7(6|5[4§3|2|1|0(9|8|7|645|4(3|2[1]|0
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Table 2-4. LocalPlus Pin Functions

T MULTIPLEXED BUS PeIBUS
Pinname | BALL Addr Addr Address 32-bit | 16-bit | 8-bit PCI 32-bit | 16-bit | 8-bit ATA | MOST I';la;gﬁ RESET
/Data /Data Phase Data Data Data | Address | Data Data Data
24/8 16/16 Phase | Phase | Phase | Phase | Phase | Phase | Phase

EXT_AD_31| Vo1 D7 D15 0 D31 D15 D7 A31 D31 0 0 D31 D15
EXT_AD_30| RO3 D6 D14 TSIZ0 D30 D14 D6 A30 D30 0 0 D30 D14
EXT_AD_29| W01 D5 D13 TSIZ1 D29 D13 D5 A29 D29 0 0 D29 D13
EXT_AD_28| TO3 D4 D12 TSIZ2 D28 D12 D4 A28 D28 0 0 D28 D12
EXT_AD_27| Y01 D3 D11 0 D27 D11 D3 A27 D27 0 0 D27 D11
EXT_AD_26| T02 D2 D10 BS1 D26 D10 D2 A26 D26 0 0 D26 D10
EXT_AD_25| W02 D1 D9 BSO D25 D9 D1 A25 D25 0 0 D25 D9
EXT_AD_24| U03 DO D8 A24 D24 D8 DO A24 D24 0 0 D24 D8
EXT_AD_23| W03 A23 D7 A23 D23 D7 0 A23 D23 0 0 D23 D7
EXT_AD_22| V03 A22 D6 A22 D22 D6 0 A22 D22 0 0 D22 D6
EXT_AD_21| Y03 A21 D5 A21 D21 D5 0 A21 D21 0 0 D21 D5
EXT_AD_20| V02 A20 D4 A20 D20 D4 0 A20 D20 0 0 D20 D4
EXT_AD_19| Y04 A19 D3 A19 D19 D3 0 A19 D19 0 0 D19 D3
EXT_AD_18| V04 A18 D2 A18 D18 D2 0 A18 D18 0 0 SA 2 D18 D2
EXT_AD_17| Y05 A17 D1 A17 D17 D1 0 A17 D17 0 0 SA_1 D17 D1
EXT_AD_16| W04 A16 DO A16 D16 DO 0 A16 D16 0 0 SA_0 D16 DO
EXT_AD_15| U08 A15 A15 A15 D15 0 0 A15 D15 D15 0 D15 D15 A15
EXT_AD_14| W09 Al14 Al14 Al14 D14 0 0 A14 D14 D14 0 D14 D14 A14
EXT_AD_13| V08 A13 A13 A13 D13 0 0 A13 D13 D13 0 D13 D13 A13
EXT_AD_12| Y09 A12 Al12 A12 D12 0 0 A12 D12 D12 0 D12 D12 A12
EXT_AD_11| V09 A1l A1 A1 D11 0 0 A1 D11 D11 0 D11 D11 A1
EXT_AD_10| Y10 A10 A10 A10 D10 0 0 A10 D10 D10 0 D10 D10 A10
EXT_AD_9 | V10 A9 A9 A9 D9 0 0 A9 D9 D9 0 D9 D9 A9
EXT_AD_8 | W11 A8 A8 A8 D8 0 0 A8 D8 D8 0 D8 D8 A8
EXT_AD_7 | Y11 A7 A7 A7 D7 0 0 A7 D7 D7 D7 D7 D7 A7
EXT_AD_6 | U11 A6 A6 A6 D6 0 0 A6 D6 D6 D6 D6 D6 A6
EXT_AD_5 | W12 A5 A5 A5 D5 0 0 A5 D5 D5 D5 D5 D5 A5
EXT_AD_4 | V11 A4 A4 A4 D4 0 0 A4 D4 D4 D4 D4 D4 A4
EXT_AD_3 | Y12 A3 A3 A3 D3 0 0 A3 D3 D3 D3 D3 D3 A3
EXT_AD_2 | V12 A2 A2 A2 D2 0 0 A2 D2 D2 D2 D2 D2 A2
EXT_AD_1 | W13 A1l A1l Al D1 0 0 A1 D1 D1 D1 D1 D1 A1l
EXT_AD_O0 | V13 A0 A0 A0 DO 0 0 A0 DO DO DO DO Do A0

PCI Dedicated Signals

PCI_PAR Vo7 PCI_PAR A0 A16
PCI_CBE_0| W10 PCI_CBE_0 Al A17
PCI_CBE_1| Y08 PCI_CBE_1 A2 A18

MPC5200 Users Guide, Rev. 3.1
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Table 2-4. LocalPlus Pin Functions (continued)

Pinout Tables

LocalPlus LocalPlus
Non-mux MULTIPLEXED BUS BCIBUS
. Large
Pin name | BALL ATA | MOST RESET
Addr Addr | soiiess | 32-bit | 16-bit | 8-bit PCl | 32-bit | 16-bit | 8-bit Flash
/Data /Data Phase Data Data Data | Address | Data Data Data
24/8 16/16 Phase | Phase | Phase | Phase | Phase | Phase | Phase
PCI_CBE_2 | W06 PCI_CBE_2 A3 A19
PCI_CBE_3| Y02 PCI_CBE_3 A4 A20
PCI_TRDY | W05 PCI_TRDY A5 A21
PCI_IRDY Y06 PCI_IRDY A6 A22
PCI_STOP | V06 PCI_STOP A7 A23
PCI_DEVS | W07 PCI_DEVSEL A8 A24
EL
PCI_FRAM | V05 PCI_FRAME A9 A25
E
PCI_SERR | W08 PCI_SERR A10 Note 1
PCI_PERR | Y07 PCI_PERR A1 Note 1
PCI_IDSEL | U02 PCI_IDSEL A12 Note 1
PCI_REQ uo1 PCI_REQ A13 Note 1
PCI_GNT RO4 PCI_GNT Al4 Note 1
PCI_CLOCK| TO1 CLK CLK CLK CLK CLK CLK Same as PCI_CLOCK CLK CLK
ouT ouT ouT ouT ouT ouT ouT ouT
PCI_RESET| R02 PCI_RESET A15 Note 1
ATA Dedicated Signals
ATA_DRQ V17 ATA_D| Al6
RQ
ATA_DACK | Y18 ATA_D | A17 RST_CF
ACK GO
ATA_IOR Y17 ATA_I A18 RST_CF
OR G1
ATA_IOW W17 ATA_I A19 RST_CF
ow G2
ATA_IOCHR | W18 ATA_| A20
DY OCHR
DY
ATA_INTRQ| Y19 ATA_IN| A21
TRQ
ATA_ISOLA | Y16 ATA_IS| A22
TION OLATI
ON
LocalPlus Dedicated Signals
LP_RW W16 LP_RW LP_RW RST_CF
G3
LP_ALE V14 LP_ALE A23 RST_CF
G4
LP_ACK U144 LP_ACK LP_ACK, Note 2
LP_TS Y13 LP_TS LP_TS RST_CF
G5
MPC5200 Users Guide, Rev. 3.1
Freescale Semiconductor 2-15



ut Tables

Table 2-4. LocalPlus Pin Functions (continued)

LocalPlus LocalPlus
Non-mux MULTIPLEXED BUS SOl
. Large

Pin name | BALL ATA | MOST RESET

Addr Addr | soiiess | 32-bit | 16-bit | 8-bit PCl | 32-bit | 16-bit | 8-bit Flash

/Data /Data Phase Data Data Data | Address | Data Data Data

24/8 16/16 Phase | Phase | Phase | Phase | Phase | Phase | Phase

LP_OE D08 LP_OE LP_OE
LP_CS0 W14 CS_0/CS_BOOT CS_0/
CS_BOOT
LP_CS1 Y14 CS_1 CS_1
LP_CS2 V15 CS_2 CS_2
LP_CS3 W15 CS_3 CS_3
LP_CS4 Y15 CS_4 ATA_C CS_4
S 0
LP_CS5 V16 CS_5 ATA_C CS_5
S_1
PSC 3 Dedicated Signals
PSC3_4 B06 CS_6 CS_6
PSC3_5 A06 CS_7 CS_7
GPIO_WKUP Dedicated Signals
GPIO_WKU | C12 TSIZA
P_7
JTAG Access Dedicated Signals
TEST_SEL_| CO03 TSIZ2
1

1. The PCI signals, which are not used as address in Large Flash mode, are drive low during a Large Flash access.
2. For a burst transaction LP_ACK signal indicates the burst

Table 2-5. LocalPlus Bus Address / Data Signals

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_31 Ball VO1

LocalPlus Bus multiplexed mode hi-z

Address Phase logic O logic O

8-Bit Data Phase D7 LocalPlus Data Bit 7

16-Bit Data Phase D15 LocalPlus Data Bit 15

32-Bit Data Phase D31 LocalPlus Data Bit 31
LocalPlus non-mux hi-z logic O

16-bit addr/16-bit data D15 LocalPlus Data Bit 15

24-bit addr/8-bit data D7
LFLASH D15 hi-z Large Flash Data Bit D15
MOST Graphics D31 hi-z MOST Graphics Data Bit D31
ATA e e e
PCI hi-z

Address Phase A31 PCI Address Bit A31

8-Bit Data Phase logic O logic 0

16-Bit Data Phase logic 0 logic 0

32-Bit Data Phase D31 PCI Data Bit 31
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_30 Ball RO3
LocalPlus Bus multiplexed mode hi-z
Address Phase TSIZEO LocalPlus TSIZEO
8-Bit Data Phase D6 LocalPlus Data Bit 6
16-Bit Data Phase D14 LocalPlus Data Bit 14
32-Bit Data Phase D30 LocalPlus Data Bit 30
LocalPlus non-mux hi-z
16-bit addr/16-bit data D14 LocalPlus Data Bit 14
24-bit addr/8-bit data D6 LocalPlus Data Bit 6
LFLASH D14 hi-z Large Flash Data Bit D14
MOST Graphics D30 hi-z MOST Graphics Data Bit D30
ATA e e e
PCI hi-z
Address Phase A30 PCI Address Bit A30
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D30 PCI Data Bit 30
Pin EXT_AD_29 Ball W01
LocalPlus Bus multiplexed mode hi-z
Address Phase TSIZE1 LocalPlus TSIZE1
8-Bit Data Phase D5 LocalPlus Data Bit 5
16-Bit Data Phase D13 LocalPlus Data Bit 13
32-Bit Data Phase D29 LocalPlus Data Bit 29
LocalPlus non-mux hi-z
16-bit addr/16-bit data D13 LocalPlus Data Bit 13
24-bit addr/8-bit data D5 LocalPlus Data Bit 5
LFLASH D13 hi-z Large Flash Data Bit D13
MOST Graphics D29 hi-z MOST Graphics Data Bit D29
ATA e e e
PCI hi-z
Address Phase A31 PCI Address Bit A29
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic O logic O
32-Bit Data Phase D29 PCI Data Bit 29
Pin EXT_AD_28 Ball TO3
LocalPlus Bus multiplexed mode hi-z
Address Phase TSIZE2 TSIZE2
8-Bit Data Phase D4 LocalPlus Data Bit 4
16-Bit Data Phase D12 LocalPlus Data Bit 12
32-Bit Data Phase D28 LocalPlus Data Bit 28
LocalPlus non-mux hi-z
16-bit addr/16-bit data D12 LocalPlus Data Bit 12
24-bit addr/8-bit data D4 LocalPlus Data Bit 4
LFLASH D12 hi-z Large Flash Data Bit D12
MOST Graphics D28 hi-z MOST Graphics Data Bit D28
ATA e e e
PCI hi-z
Address Phase A28 PCI Address Bit A28
8-Bit Data Phase logic O logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D28 PCI Data Bit 28
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_27 Ball YO1
LocalPlus Bus multiplexed mode hi-z
Address Phase logic 0 logic 0
8-Bit Data Phase D3 LocalPlus Data Bit 3
16-Bit Data Phase D11 LocalPlus Data Bit 11
32-Bit Data Phase D27 LocalPlus Data Bit 27
LocalPlus non-mux hi-z
16-bit addr/16-bit data D11 LocalPlus Data Bit 11
24-bit addr/8-bit data D3 LocalPlus Data Bit 3
LFLASH D11 hi-z Large Flash Data Bit D11
MOST Graphics D27 hi-z MOST Graphics Data Bit D27
ATA e e e
PCI hi-z
Address Phase A27 PCI Address Bit A27
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D27 PCI Data Bit 27
Pin EXT_AD_26 Ball T02
LocalPlus Bus multiplexed mode hi-z
Address Phase BS1 LocalPlus BS1
8-Bit Data Phase D2 LocalPlus Data Bit 2
16-Bit Data Phase D10 LocalPlus Data Bit 10
32-Bit Data Phase D26 LocalPlus Data Bit 26
LocalPlus non-mux hi-z
16-bit addr/16-bit data D10 LocalPlus Data Bit 10
24-bit addr/8-bit data D2 LocalPlus Data Bit 2
LFLASH D10 hi-z Large Flash Data Bit D10
MOST Graphics D26 hi-z MOST Graphics Data Bit D26
ATA e e e
PCI hi-z
Address Phase A26 PCI Address Bit A26
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic O logic O
32-Bit Data Phase D26 PCI Data Bit 26
Pin EXT_AD_25 Ball W02
LocalPlus Bus multiplexed mode hi-z
Address Phase BSO BSO
8-Bit Data Phase D1 LocalPlus Data Bit 1
16-Bit Data Phase D9 LocalPlus Data Bit 9
32-Bit Data Phase D25 LocalPlus Data Bit 25
LocalPlus non-mux hi-z
16-bit addr/16-bit data D9 LocalPlus Data Bit 9
24-bit addr/8-bit data D1 LocalPlus Data Bit 1
LFLASH D9 hi-z Large Flash Data Bit D9
MOST Graphics D25 hi-z MOST Graphics Data Bit D25
ATA e e e
PCI hi-z
Address Phase A25 PCI Address Bit A25
8-Bit Data Phase logic O logic O
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D25 PCI Data Bit 25
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_24 Ball U0O3
LocalPlus Bus multiplexed mode hi-z
Address Phase A24 LocalPlus Address Bit 24
8-Bit Data Phase DO LocalPlus Data Bit 0
16-Bit Data Phase D8 LocalPlus Data Bit 8
32-Bit Data Phase D24 LocalPlus Data Bit 24
LocalPlus non-mux hi-z
16-bit addr/16-bit data D8 LocalPlus Data Bit 8
24-bit addr/8-bit data DO LocalPlus Data Bit 0
LFLASH D8 hi-z Large Flash Data Bit D8
MOST Graphics D24 hi-z MOST Graphics Data Bit D24
ATA e e e
PCI hi-z
Address Phase A24 PCI Address Bit A24
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D24 PCI Data Bit 24
Pin EXT_AD_23 Ball W03
LocalPlus Bus multiplexed mode hi-z
Address Phase A23 Local Address Bit A23
8-Bit Data Phase logic O logic O
16-Bit Data Phase D7 LocalPlus Data Bit 7
32-Bit Data Phase D23 LocalPlus Data Bit 23
LocalPlus non-mux hi-z
16-bit addr/16-bit data D7 LocalPlus Data Bit 7
24-bit addr/8-bit data A23 LocalPlus Address Bit A23
LFLASH D7 hi-z Large Flash Data Bit D7
MOST Graphics D23 hi-z MOST Graphics Data Bit D23
ATA e e e
PCI hi-z
Address Phase A23 PCI Address Bit A23
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic O logic O
32-Bit Data Phase D23 PCI Data Bit D23
Pin EXT_AD_22 Ball VO3
LocalPlus Bus multiplexed mode hi-z
Address Phase A22 LocalPlus Address Bit A22
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D6 LocalPlus Data Bit 6
32-Bit Data Phase D22 LocalPlus Data Bit D22
LocalPlus non-mux hi-z
16-bit addr/16-bit data D6 LocalPlus Data Bit D6
24-bit addr/8-bit data A22 LocalPlus Address Bit A22
LFLASH D6 hi-z Large Flash Data Bit D6
MOST Graphics D22 hi-z MOST Graphics Data Bit D22
ATA e e e
PCI hi-z
Address Phase A22 PCI Address Bit A22
8-Bit Data Phase logic O logic O
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D22 PCI Data Bit D22
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_21 Ball YO3

LocalPlus Bus multiplexed mode hi-z

Address Phase A21 LocalPlus Address Bit A21

8-Bit Data Phase logic 0 logic 0

16-Bit Data Phase D5 LocalPlus Data Bit 5

32-Bit Data Phase D21 LocalPlus Data Bit D21
LocalPlus non-mux hi-z

16-bit addr/16-bit data D5 LocalPlus Data Bit D5

24-bit addr/8-bit data A21 LocalPlus Address Bit A21
LFLASH D5 hi-z Large Flash Data Bit D5
MOST Graphics D21 hi-z MOST Graphics Data Bit D21
ATA e e e
PCI hi-z

Address Phase A21 PCI Address Bit A21

8-Bit Data Phase logic 0 logic 0

16-Bit Data Phase logic 0 logic 0

32-Bit Data Phase D21 PCI Data Bit D21

Pin EXT_AD_20 Ball V02

LocalPlus Bus multiplexed mode hi-z

Address Phase A20 LocalPlus Address Bit A20

8-Bit Data Phase logic O logic O

16-Bit Data Phase D4 LocalPlus Data Bit 4

32-Bit Data Phase D20 LocalPlus Data Bit D20
LocalPlus non-mux hi-z

16-bit addr/16-bit data D4 LocalPlus Data Bit D4

24-bit addr/8-bit data A20 LocalPlus Address Bit A20
LFLASH D4 hi-z Large Flash Data Bit D4
MOST Graphics D20 hi-z MOST Graphics Data Bit D20
ATA e e e
PCI hi-z

Address Phase A20 PCI Address Bit A20

8-Bit Data Phase logic 0 logic 0

16-Bit Data Phase logic O logic O

32-Bit Data Phase D20 PCI Data Bit D20

Pin EXT_AD_19 Ball Y04

LocalPlus Bus multiplexed mode hi-z

Address Phase A19 LocalPlus Address Bit A19

8-Bit Data Phase logic 0 logic 0

16-Bit Data Phase D3 LocalPlus Data Bit 3

32-Bit Data Phase D19 LocalPlus Data Bit D19
LocalPlus non-mux hi-z

16-bit addr/16-bit data D3 LocalPlus Data Bit D3

24-bit addr/8-bit data A19 LocalPlus Address Bit A19
LFLASH D3 hi-z Large Flash Data Bit D3
MOST Graphics D19 hi-z MOST Graphics Data Bit D19
ATA e e e
PCI hi-z

Address Phase A19 PCI Address Bit A19

8-Bit Data Phase logic 0 logic 0

16-Bit Data Phase logic 0 logic 0

32-Bit Data Phase D19 PCI Data Bit D19
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_18 Ball V04
LocalPlus Bus multiplexed mode hi-z
Address Phase A18 LocalPlus Address Bit A18
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D2 LocalPlus Data Bit 2
32-Bit Data Phase D18 LocalPlus Data Bit D18
LocalPlus non-mux hi-z
16-bit addr/16-bit data D2 LocalPlus Data Bit D2
24-bit addr/8-bit data A18 LocalPlus Address Bit A18
LFLASH D2 hi-z Large Flash Data Bit D2
MOST Graphics D18 hi-z MOST Graphics Data Bit D18
ATA ATA_SA 2 hi-z |-
PCI hi-z
Address Phase A18 PCI Address Bit A18
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D18 PCI Data Bit D18
Pin EXT_AD_17 Ball Y05
LocalPlus Bus multiplexed mode hi-z
Address Phase A17 LocalPlus Address Bit A17
8-Bit Data Phase logic O logic O
16-Bit Data Phase D1 LocalPlus Data Bit 1
32-Bit Data Phase D17 LocalPlus Data Bit D17
LocalPlus non-mux hi-z
16-bit addr/16-bit data D1 LocalPlus Data Bit D1
24-bit addr/8-bit data A17 LocalPlus Address Bit A17
LFLASH D1 hi-z Large Flash Data Bit D1
MOST Graphics D17 hi-z MOST Graphics Data Bit D17
ATA e e e
PCI hi-z
Address Phase A17 PCI Address Bit A17
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic O logic O
32-Bit Data Phase D17 PCI Data Bit D17
Pin EXT_AD_16 Ball W04
LocalPlus Bus multiplexed mode hi-z
Address Phase A16 LocalPlus Address Bit A16
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase DO LocalPlus Data Bit 0
32-Bit Data Phase D16 LocalPlus Data Bit D16
LocalPlus non-mux hi-z
16-bit addr/16-bit data DO LocalPlus Data Bit DO
24-bit addr/8-bit data A16 LocalPlus Address Bit A16
LFLASH DO hi-z Large Flash Data Bit DO
MOST Graphics D16 hi-z MOST Graphics Data Bit D16
ATA ATA_SA_O hi-z ATA_SA O
PCI hi-z
Address Phase A16 PCI Address Bit A16
8-Bit Data Phase logic O logic O
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D16 PCI Data Bit D16
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_15 Ball U0O8
LocalPlus Bus multiplexed mode hi-z
Address Phase A15 LocalPlus Address Bit A15
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D15 LocalPlus Data Bit D15
LocalPlus non-mux hi-z
16-bit addr/16-bit data A15 LocalPlus Address Bit A15
24-bit addr/8-bit data A15 LocalPlus Address Bit A15
LFLASH A15 hi-z Large Flash Address Bit A15
MOST Graphics D15 hi-z MOST Graphics Data Bit D15
ATA ATA_DATA_1 |hi-z ATA Data Bit 15
5
PCI hi-z
Address Phase A15 PCI Address Bit A15
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D15 PCI Data Bit D15
32-Bit Data Phase D15 PCI Data Bit D15
Pin EXT_AD_14 Ball W09
LocalPlus Bus multiplexed mode hi-z
Address Phase Al4 LocalPlus Address Bit A14
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic O
32-Bit Data Phase D14 LocalPlus Data Bit D14
LocalPlus non-mux hi-z
16-bit addr/16-bit data Al14 LocalPlus Address Bit A14
24-bit addr/8-bit data Al4 LocalPlus Address Bit A14
LFLASH A14 hi-z Large Flash Address Bit A14
MOST Graphics D14 hi-z MOST Graphics Data Bit D14
ATA ATA_DATA_1 |hi-z ATA_DATA_14
4
PCI hi-z
Address Phase Al4 PCI Address Bit A14
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D14 PCI Data Bit D14
32-Bit Data Phase D14 PCI Data Bit D14
Pin EXT_AD_13 Ball V08
LocalPlus Bus multiplexed mode hi-z
Address Phase A13 LocalPlus Address Bit A13
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 03 logic O
32-Bit Data Phase D13 LocalPlus Data Bit D13
LocalPlus non-mux hi-z
16-bit addr/16-bit data A13 LocalPlus Address Bit A13
24-bit addr/8-bit data A13 LocalPlus Address Bit A13
LFLASH A13 hi-z Large Flash Address Bit A13
MOST Graphics D13 hi-z MOST Graphics Data Bit D13
ATA ATA_DATA_1 |hi-z ATA Data Bit D13
3
PCI hi-z
Address Phase A13 PCI Address Bit A13
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D13 PCI Data Bit D13
32-Bit Data Phase D13 PCI Data Bit D13
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_12 Ball Y09
LocalPlus Bus multiplexed mode hi-z
Address Phase A12 LocalPlus Address Bit A12
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D12 LocalPlus Data Bit D12
LocalPlus non-mux hi-z
16-bit addr/16-bit data A12 LocalPlus Address Bit A12
24-bit addr/8-bit data A12 LocalPlus Address Bit A12
LFLASH A12 hi-z Large Flash Address Bit A12
MOST Graphics D12 hi-z MOST Graphics Data Bit D12
ATA ATA_DATA_1 |hi-z ATA_DATA_12
2
PCI hi-z
Address Phase A12 PCI Address Bit A12
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D12 PCI Data Bit D12
32-Bit Data Phase D12 PCI Data Bit D12
Pin EXT_AD_11 Ball V09
LocalPlus Bus multiplexed mode hi-z
Address Phase Al1 LocalPlus Address Bit A11
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic O
32-Bit Data Phase D11 LocalPlus Data Bit D11
LocalPlus non-mux hi-z
16-bit addr/16-bit data A1 LocalPlus Address Bit A11
24-bit addr/8-bit data Al1 LocalPlus Address Bit A11
LFLASH A11 hi-z Large Flash Address Bit A11
MOST Graphics D11 hi-z MOST Graphics Data Bit D11
ATA ATA_DATA_1 |hi-z ATA_DATA_11
1
PCI hi-z
Address Phase Al1 PCI Address Bit A11
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D11 PCI Data Bit D11
32-Bit Data Phase D11 PCI Data Bit D11
Pin EXT_AD_10 Ball Y10
LocalPlus Bus multiplexed mode hi-z
Address Phase A10 LocalPlus Address Bit A10
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic O
32-Bit Data Phase D10 LocalPlus Data Bit D10
LocalPlus non-mux hi-z
16-bit addr/16-bit data A10 LocalPlus Address Bit A10
24-bit addr/8-bit data A10 LocalPlus Address Bit A10
LFLASH A10 hi-z Large Flash Address Bit A10
MOST Graphics D10 hi-z MOST Graphics Data Bit D10
ATA ATA_DATA_1 |hi-z ATA_DATA_10
0
PCI hi-z
Address Phase A10 PCI Address Bit A10
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D10 PCI Data Bit D10
32-Bit Data Phase D10 PCI Data Bit D10
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ut Tables

Table 2-5. LocalPlus Bus Address / Data Signals (continued)

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_9 Ball V10
LocalPlus Bus multiplexed mode hi-z
Address Phase A9 LocalPlus Address Bit A9
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D9 LocalPlus Data Bit D9
LocalPlus non-mux hi-z
16-bit addr/16-bit data A9 LocalPlus Address Bit A9
24-bit addr/8-bit data A9 LocalPlus Address Bit A9
LFLASH A9 hi-z Large Flash Address Bit A9
MOST Graphics D9 hi-z MOST Graphics Data Bit D22
ATA ATA_DATA 9 |hi-z ATA_DATA_9
PCI hi-z
Address Phase A9 PCI Address Bit A9
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D9 PCI Data Bit D9
32-Bit Data Phase D9 PCI Data Bit D9
Pin EXT_AD_8 Ball W11
LocalPlus Bus multiplexed mode hi-z
Address Phase A8 LocalPlus Address Bit A8
8-Bit Data Phase logic O logic O
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D8 LocalPlus Data Bit D8
LocalPlus non-mux hi-z
16-bit addr/16-bit data A8 LocalPlus Address Bit A8
24-bit addr/8-bit data A8 LocalPlus Address Bit A8
LFLASH A8 hi-z Large Flash Address Bit A8
MOST Graphics D8 hi -z MOST Graphics Data Bit D8
ATA ATA_DATA_8 |hi-z ATA_DATA_8
PCI hi-z
Address Phase A8 PCI Address Bit A8
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase D8 PCI Data Bit D8
32-Bit Data Phase D8 PCI Data Bit D8
Pin EXT_AD_7 Ball Y11
LocalPlus Bus multiplexed mode hi-z
Address Phase A7 LocalPlus Address Bit A7
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic O
32-Bit Data Phase D7 LocalPlus Data Bit D7
LocalPlus non-mux hi-z
16-bit addr/16-bit data A7 LocalPlus Address Bit A7
24-bit addr/8-bit data A7 LocalPlus Address Bit A7
LFLASH A7 hi-z Large Flash Address Bit A7
MOST Graphics D7 hi-z MOST Graphics Data Bit D7
ATA ATA_DATA 7 |hi-z ATA_DATA_7
PCI hi-z
Address Phase A7 PCI Address Bit A7
8-Bit Data Phase D7 PCI Data Bit D7
16-Bit Data Phase D7 PCI Data Bit D7
32-Bit Data Phase D7 PCI Data Bit D7
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_6 Ball U11
LocalPlus Bus multiplexed mode hi-z
Address Phase A6 LocalPlus Address Bit A6
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D6 LocalPlus Data Bit D6
LocalPlus non-mux hi-z
16-bit addr/16-bit data A6 LocalPlus Address Bit A6
24-bit addr/8-bit data A6 LocalPlus Address Bit A6
LFLASH A6 hi-z Large Flash Address Bit A6
MOST Graphics D6 hi-z MOST Graphics Data Bit D6
ATA ATA_DATA 6 |hi-z ATA_DATA_6
PCI hi-z
Address Phase A6 PCI Address Bit A6
8-Bit Data Phase D6 PCI Data Bit D6
16-Bit Data Phase D6 PCI Data Bit D6
32-Bit Data Phase D6 PCI Data Bit D6
Pin EXT_AD_5 Ball W12
LocalPlus Bus multiplexed mode hi-z
Address Phase A5 LocalPlus Address Bit A5
8-Bit Data Phase logic O logic O
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D5 LocalPlus Data Bit D5
LocalPlus non-mux hi-z
16-bit addr/16-bit data A5 LocalPlus Address Bit A5
24-bit addr/8-bit data A5 LocalPlus Address Bit A5
LFLASH A5 hi-z Large Flash Address Bit A5
MOST Graphics D5 hi -z MOST Graphics Data Bit D5
ATA ATA_DATA_5 |hi-z ATA_DATA_5
PCI hi-z
Address Phase A5 PCI Address Bit A5
8-Bit Data Phase D5 PCI Data Bit D5
16-Bit Data Phase D5 PCI Data Bit D5
32-Bit Data Phase D5 PCI Data Bit D5
Pin EXT_AD_4 Ball V11
LocalPlus Bus multiplexed mode hi-z
Address Phase A4 LocalPlus Address Bit A4
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic O
32-Bit Data Phase D4 LocalPlus Data Bit D4
LocalPlus non-mux hi-z
16-bit addr/16-bit data A4 LocalPlus Address Bit A4
24-bit addr/8-bit data A4 LocalPlus Address Bit A4
LFLASH A4 hi-z Large Flash Address Bit A4
MOST Graphics D4 hi-z MOST Graphics Data Bit D4
ATA ATA_DATA 4 |hi-z ATA_DATA_4
PCI hi-z
Address Phase A4 PCI Address Bit A4
8-Bit Data Phase D4 PCI Data Bit D4
16-Bit Data Phase D4 PCI Data Bit D4
32-Bit Data Phase D4 PCI Data Bit D4
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_3 Ball Y12
LocalPlus Bus multiplexed mode hi-z
Address Phase A3 LocalPlus Address Bit A3
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D3 LocalPlus Data Bit D3
LocalPlus non-mux hi-z
16-bit addr/16-bit data A3 LocalPlus Address Bit A3
24-bit addr/8-bit data A3 LocalPlus Address Bit A3
LFLASH A3 hi-z Large Flash Address Bit A3
MOST Graphics D3 hi-z MOST Graphics Data Bit D3
ATA ATA_DATA_3 |hi-z ATA_DATA_3
PCI hi-z
Address Phase A3 PCI Address Bit A3
8-Bit Data Phase D3 PCI Data Bit D3
16-Bit Data Phase D3 PCI Data Bit D3
32-Bit Data Phase D3 PCI Data Bit D3
Pin EXT_AD_2 Ball V12
LocalPlus Bus multiplexed mode hi-z
Address Phase A2 LocalPlus Address Bit A2
8-Bit Data Phase logic O logic O
16-Bit Data Phase logic 0 logic 0
32-Bit Data Phase D2 LocalPlus Data Bit D2
LocalPlus non-mux hi-z
16-bit addr/16-bit data A2 LocalPlus Address Bit A2
24-bit addr/8-bit data A2 LocalPlus Address Bit A2
LFLASH A2 hi-z Large Flash Address Bit A2
MOST Graphics D2 hi-z MOST Graphics Data Bit D2
ATA ATA_DATA 2 |hi-z ATA_DATA_2
PCI hi-z
Address Phase A2 PCI Address Bit A2
8-Bit Data Phase D2 PCI Data Bit D2
16-Bit Data Phase D2 PCI Data Bit D2
32-Bit Data Phase D2 PCI Data Bit D2
Pin EXT_AD_1 Ball W13
LocalPlus Bus multiplexed mode hi-z
Address Phase Al LocalPlus Address Bit A1
8-Bit Data Phase logic 0 logic 0
16-Bit Data Phase logic 0 logic O
32-Bit Data Phase D1 LocalPlus Data Bit D1
LocalPlus non-mux hi-z
16-bit addr/16-bit data A1 LocalPlus Address Bit A1
24-bit addr/8-bit data Al LocalPlus Address Bit A1
LFLASH A1 hi-z Large Flash Address Bit A1
MOST Graphics D1 hi-z MOST Graphics Data Bit D1
ATA ATA_DATA_1 |hi-z ATA_DATA_1
PCI hi-z
Address Phase A1l PCI Address Bit A1
8-Bit Data Phase D1 PCI Data Bit D1
16-Bit Data Phase D1 PCI Data Bit D1
32-Bit Data Phase D1 PCI Data Bit D1
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Table 2-5. LocalPlus Bus Address / Data Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin EXT_AD_O Ball V13

LocalPlus Bus multiplexed mode hi-z

Address Phase AO LocalPlus Address Bit AO

8-Bit Data Phase logic 0 logic 0

16-Bit Data Phase logic 0 logic 0

32-Bit Data Phase Do LocalPlus Data Bit DO
LocalPlus non-mux hi -z

16-bit addr/16-bit data A0 LocalPlus Address Bit AO

24-bit addr/8-bit data A0 LocalPlus Address Bit A0
LFLASH AO hi-z Large Flash Address Bit AO
MOST Graphics DO hi-z MOST Graphics Data Bit DO
ATA ATA_DATA_O |hi-z ATA_DATA_O
PCI hi -z

Address Phase A0 PCI Address Bit AO

8-Bit Data Phase logic 0 PCI Data Bit 0

16-Bit Data Phase logic 0 PCI Data Bit 0

32-Bit Data Phase DO PCI Data Bit DO

Table 2-6. PCI Dedicated Signals

PIN / BALL NUMBER Function S:IS:: Description
Pin PCI_PAR Ball V07
PCI PCI_PAR logic 1 PCI Bus Parity
LFLASH A16 logic 1 Large Flash Address Bit A16
MOST Graphics A0 logic 1 MOST Graphics Address Bit AO
Pin PCI_CBE_0 Ball W10
PCI PCI_CBE_0 |logic 1 PCI Command Byte Enable 0
LFLASH A17 logic 1 Large Flash Address Bit A17
MOST Graphics A1 logic 1 MOST Graphics Address Bit A1
Pin PCI_CBE_1 Ball YO8
PCI PCI_CBE_1 |logic 1 PCI Command Byte Enable 1
LFLASH A18 logic 1 Large Flash Address Bit A17
MOST Graphics A2 logic 1 MOST Graphics Address Bit A1
Pin PCI_CBE_2 Ball W06
PCI PCI_CBE_2 |logic 1 PCI Command Byte Enable 2
LFLASH A19 logic 1 Large Flash Address Bit A19
MOST Graphics A3 logic 1 MOST Graphics Address Bit A3
Pin PCI_CBE_3 Ball Y02
PCI PCI_CBE_3 |logic 1 PCI Command Byte Enable 3
LFLASH A20 logic 1 Large Flash Address Bit A20
MOST Graphics A4 logic 1 MOST Graphics Address Bit A4
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Table 2-6. PCI Dedicated Signals (continued)

PIN / BALL NUMBER Function C:ﬁﬁ: Description
Pin PCI_TRDY Ball W05
PCI PCI_TRDY logic 1 PCI_TRDY
PCI Target Ready
LFLASH A21 logic 1 Large Flash Address Bit A21
MOST Graphics A5 logic 1 MOST Graphics Address Bit A5
Pin PCI_IRDY Ball Y06
PCI PCI_IRDY logic 1 PCI Initiator (HOST) Ready
LFLASH A22 logic 1 Large Flash Address Bit A22
MOST Graphics A6 logic 1 MOST Graphics Address Bit A6
Pin PCI_STOP Ball V06
PCI PCI_STOP logic 1 PCI Transition Stop
LFLASH A23 logic 1 Large Flash Address Bit A23
MOST Graphics A7 logic 1 MOST Graphics Address Bit A7
Pin PCI_DEVSEL Ball W07
PCI PCI_DEVSEL | logic 1 PCI Device Select
LFLASH A24 logic 1 Large Flash Address Bit A24
MOST Graphics A8 logic 1 MOST Graphics Address Bit A8
Pin PCI_FRAME Ball V05
PCI PCI_FRAME | logic 1 PCI Frame Start
LFLASH A25 logic 1 Large Flash Address Bit A25
MOST Graphics A9 logic 1 MOST Graphics Address Bit A9
Pin PCI_SERR Ball W08
PCI PCI_SERR logic 1 PCI System Error (open drain)
MOST Graphics A10 logic 1 MOST Graphics Address Bit A10
Pin PCI_PERR Ball YO7
PCI PCI_SERR logic 1 PCI Parity Error
MOST Graphics A1 logic 1 MOST Graphics Address Bit A11
Pin PCI_IDSEL Ball U02
PCI PCI_IDSEL logic 1 PCI Initial Device Select
MOST Graphics A12 logic 1 MOST Graphics Address Bit A12
Pin PCI_REQ Ball UO1
PCI PCI_REQ logic 1 PCI Bus Request
MOST Graphics A13 logic 1 MOST Graphics Address Bit A13
Pin PCI_GNT Ball R04
PCI PCI_GNT logic 1 PCI Bus Grant
MOST Graphics A14 logic 1 MOST Graphics Address Bit A14
Pin PCI_CLOCK Ball TO1
PCI PCI_CLOCK |clk PCI Clock
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Table 2-6. PCI Dedicated Signals (continued)

Pinout Tables

PIN / BALL NUMBER Function A Description
Value
Pin PCI_RESET Ball RO2
PCI PCI_RESET |logic 0 PCI Reset Output (open drain)
MOST Graphics A15 logic O MOST Graphics Address Bit A15

Table 2-7. ATA Dedicated Signals

PIN / BALL NUMBER Function c:ﬁ;eet Description
Pin ATA_DRQ Ball V17
ATA ATA_DRQ logic 0 ATA DMA Request
MOST Graphics A16 logic 0 MOST Graphics Address Bit A16
Pin ATA_DACK Ball Y18
ATA ATA_DACK logic 1 ATA DMA Request
MOST Graphics A17 logic 1 MOST Graphics Address Bit A17
RESET Config. bit 0 -- ppc_pll_cfg_4
Pin ATA_IOR Ball Y17
ATA ATA_IOR logic 1 ATAread - 0,noread - 1
MOST Graphics A18 logic 1 MOST Graphics Address Bit A18
RESET Config. RST_CFG1 bit1 -- ppc_pll_cfg_3
Pin ATA_IOW Ball W17
ATA ATA_IOW logic 1 ATA write - 0, no write - 1
MOST Graphics A19 logic 1 MOST Graphics Address Bit A19
RESET Config. RST_CFG2 bit2 -- ppc_pll_cfg_2
Pin ATA_IOCHDRY Ball W18
ATA ATA_IOCHDRY logic 1 ATA negated to extend transfer
MOST Graphics A20 logic 1 MOST Graphics Address Bit A20
Pin ATA_INTRQ Ball Y19
ATA ATA_INTRQ logic 1 ATA Interrupt Request
MOST Graphics A21 logic 1 MOST Graphics Address Bit A21
Pin ATA_ISOLATION Ball Y16
ATA ATA_ISOLATION | logic 1 ATA Levelshifter control signal
MOST Graphics A22 logic 1 MOST Graphics Address Bit A22
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Table 2-8. LocalPlus Dedicated Signals

PIN / BALL NUMBER Function e Description
Value
Pin LP_RW Ball W16
LocalPlus Read/Write logic 1 LocalPlus Read/Write Line
Reset Configuration RST_CFG3 | logic 1 Bit 3 -- ppc_pll_cfg_1
Pin LP_ALE Ball V14
LocalPlus Address logic 1 LocalPlus Address Latch Enable for Multiplexed
Latch Enable Transitions
MOST Graphics A23 logic 1 MOST Graphics Address Bit A23
Reset Configuration RST_CFG4 | logic 1 Bit 4 ppc_pll_cfg_0
Pin LP_ACK Ball U14
LocalPlus LP logic 1 Acknowledge signal for LP peripherals.
Acknowledge Acknowledge signal for Large Flash or MOST
Graphics, if bursts are not enabled.
LFLASH BRST logic 1 BURST indication for Large Flash, if bursts are
enabled
MOST Graphics BRST logic 1 BURST indication for MOST Graphics, if bursts are
enabled
Pin LP_TS Ball Y13
LocalPlus LP Transfer logic 1 LocalPlus Transfer Start
Start
Reset Configuration 5 RST_CFG5 | logic 1 Bit5 -- xlb_clk_sel
bit = 0: XLB_CLK = fystem / 4
bit = 1: XLB_CLK = fgystem / 8
Pin LP_OE Ball D08
LocalPlus LP Output logic 1 LocalPlus Output Enable
Enable
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Pinout Tables

UART1(e) CODEC1 AC971 GPIO
5 L 4 L 5 L 5 L
Pin Drivers and MUX Logic
PSC_0 PSC_1 PSC_2 PSC_3 PSC_4
. Port_conf
Function [29731] PSC_ 0 PSC_1 PSC_2 PSC_3 PSC_4
GPIO 00X GPIO GPIO GPIO GPIO GPIO_W/WAKE_UP
AC97_1 01X AC97_1_SDATA_O |AC97_1_SDATA_IN |AC97_1_SYNC  |AC97_1_BITCLK |AC97_1_RES
ut
UART1 100 UART1_TXD UART1_RXD UART1_RTS UART2_CTS GPIO_W/WAKE_UP
UART1e 101 UART1e_TXD UART1e_RXD UART1e_RTS UART1e_CTS UART1e_DCD
CODECH 110 CODEC1_TXD  |CODEC1_RXD  |GPIO CODEC1_CLK  |CODEC1_FRAME
CODECT 111 CODEC1_w/ CODEC1_w/ CODEC1_w/ CODEC1_w/ CODEC1_w/
w/ MCLK MCLK_TXD MCLK_RXD MCLK_MCLK MCLK_CLK MCLK_FRAME

Note:

1. CODEC usage leaves pin 3 open for simple GPIO.
2. If port otherwise unused, all five pins are available as GPIO.
3. CODEC plus additional GPIO from elsewhere can implement Soft Modem or RS-232 functionality.
4. AC’97 usage is limited to PSC1 and PSC2.

Figure 2-4. PSC1 Port Map—5 Pins

Table 2-9. PSC1 Pin Functions

Pin Name | Dir. GPIO AC97_1 UART1 UART1e CODEC1 CO“Iz EE:( WI
PSC1_0 110 GPIO AC97_1_SDATA_OUT UART1_TXD UART1e_TXD CODEC1_TXD CODEC1_w/
MCLK_TXD
PSC1_1 110 GPIO AC97_1_SDATA_IN UART1_RXD UART1e_RXD CODEC1_RXD CODEC1_w/
MCLK_RXD
PSC1_2 110 GPIO AC97_1_SYNC UART1_RTS UART1e_RTS GPIO CODEC1_w/
MCLK_MCLK
PSC1_3 110 GPIO AC97_1_BITCLK UART1_CTS UART1e_CTS CODEC1_CLK CODEC1_w/
MCLK_CLK
PSC1_4 /0 |GPIO_W/W AC97_1_RES GPIO_W/WAKE_UP | UART1e_DCD | CODEC1_FRAME CODEC1_w/
AKE_UP MCLK_FRAME
MPC5200 Users Guide, Rev. 3.1
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Table 2-10. PSC1 Functions by Pin

PIN / BALL NUMBER Function ACE Description
Value
Pin PSC1_0 Ball B11
GPIO hi-z GPIO
Simple General Purpose 1/0
AC97_1 hi-z AC97_1_SDATA_OUT
AC97 Serial Data Out
UART1 hi-z UART1_TXD
Transmit Data
UART1e hi-z UART1e_TXD
Transmit Data
CODECH1 hi-z CODEC1_TXD
Transmit Data
CODEC1_w/MCLK hi-z CODEC1_w/MCLK_TXD
Transmit Data
Pin PSC1_1 Ball A11
GPIO hi-z GPIO
Simple General Purpose I/0O
AC97_1 hi-z AC97_1_SDATA_IN
AC97 Serial Data In
UART1 hi-z UART1_RXD
Receive Data
UART1e hi-z UART1e_RXD
Receive Data
CODECH1 hi-z CODEC1_RXD
Receive Data
CODEC1_w/MCLK hi-z CODEC1_w/MCLK_RXD
Receive Data
Pin PSC1_2 Ball C10
GPIO hi-z GPIO
Simple General Purpose 1/0
AC97_1 hi-z AC97_1_SYNC
AC97 Frame Sync
UART1 hi-z UART1_RTS
Ready To Send
UART1e hi-z UART1e_RTS
Ready To Send
CODECH1 hi-z GPIO
Simple General Purpose 1/0
CODEC1_w/MCLK hi-z CODEC1_w/MCLK _MCLK
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Table 2-10. PSC1 Functions by Pin (continued)

Pinout Tables

PIN / BALL NUMBER Function ACE: Description
Value
Pin PSC1_3 Ball B10
GPIO hi-z GPIO
Simple General Purpose I/0O
AC97_1 hi-z AC97_1_BITCLK
AC97 Bit Clock
UART1 hi-z UART1_CTS
UART Clear To Send
UART1e hi-z UART1e_CTS
UARTe Clear To Send
CODECH1 hi-z CODEC1_CLK
CODEC Bit Clock
CODEC1_w/MCLK hi-z CODEC1_w/MCLK_CLK
CODEC Bit Clock
Pin PSC1_4 Ball A10
GPIO hi-z GPIO
Simple General Purpose 1/0 with WAKE UP
AC97_1 hi-z AC97_1_RES
AC97 Reset
UART1 hi-z GPIO
Simple General Purpose 1/0 with WAKE UP
UART1e hi-z UART1e_DCD
UARTe Carrier Detect
CODECH hi-z CODEC1_FRAME
CODEC Frame Sync
CODEC1_w/MCLK hi-z CODEC1_w/MCLK_FRAME
CODEC Frame Sync
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UART2(e) CODEC2 AC972 CAN1/2 GPIO
Pin Drivers and MUX Logic
PSC2_0 PSC2_1 PSC2_2 PSC2_3 PSC2_4
. Port_conf
Function [25:27] PSC_0 PSC_1 PSC_2 PSC_3 PSC_4
GPIO 000 GPIO GPIO GPIO GPIO GPIO_W/WAKE_UP
CAN1/2 001 CAN1_TX CAN1_RX CAN2_TX CAN2_RX GPIO_W/WAKE_UP
AC97_2 01X AC97_2_SDATA_OUT |AC97_2 SDATA IN [AC97_2 SYNC |AC97_2 BITCLK |AC97_2 RES
UART2 100 UART2_TXD UART2_RXD UART2_RTS UART2_CTS GPIO_W/WAKE_UP
UART2e 101 UART2e_TXD UART2e_RXD UART2e_RTS UART2e_CTS UART2e_DCD
CODEC2 110 CODEC2_TXD CODEC2_RXD  [GPIO CODEC2_CLK  |CODEC2_FRAME
CODEC2 w/ 111 CODEC2_w/ CODEC2_w/ CODEC2_w/ CODEC2_w/ CODEC2_w/
MCLK MCLK_TXD MCLK_RXD MCLK_MCLK MCLK_CLK MCLK_FRAME
Note:
1. CODEC usage leaves pin 3 open for simple GPIO.
2. CAN usage leaves pin 5 open for WakeUp GPIO.
3. CODEC plus additional GPIO from elsewhere can implement Soft Modem or RS-232 functionality.
4. AC97 usage is limited to PSC1 or PSC2.
5. MSCAN ports 1 and 2 can be configured here or on timer/I2C ports. They cannot be split.

(i.e., put CAN1 on PSC2 and CAN2 on the timer port).

6. CAN RX input supports WakeUp functionality.

Figure 2-5. PSC2 Port Map—5 Pins

Table 2-11. PSC2 Pin Functions
Pin | nir. | aPIO CAN1/2 AC97 2 UART2 UART2e copecz | CODEC2w/

Name MCLK

PSC2_0| 1/O GPIO CAN1_TX | AC97_2_SDATA_OUT | UART2_TXD | UART2e_TXD | CODEC2_TXD | CODEC2_w/
MCLK_TXD
PSc2_1| /0 GPIO CAN1_RX AC97_2_SDATA_IN | UART2_RXD | UART2e_RXD | CODEC2_RXD | CODEC2_w/
MCLK_RXD
PSC2_2| 1/0 GPIO CAN2_TX AC97_2_SYNC UART2_RTS | UART2e_RTS GPIO CODEC2_w/
MCLK_MCLK
PSC2_3| /O GPIO CAN2_RX AC97_2_BITCLK UART2_CTS | UART2e_CTS | CODEC2_CLK | CODEC2_w/
MCLK_CLK
PSC2_4| 1/O GPIO_w/ GPIO_w/ AC97_2_RES GPIO_w/ | UART2e_DCD | CODEC2_FRAME | CODEC2_w/
WAKE_UP | WAKE_UP WAKE_UP MCLK_FRAME
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Table 2-12. PSC2 Functions by Pin

Pinout Tables

Reset

PIN / BALL NUMBER Function Description
Value
Pin PSC2_0 Ball C09
GPIO hi-z GPIO
Simple General Purpose 1/0
CAN1, CAN2 hi-z CAN1_TX
CAN Transmit
AC97_2 hi-z AC97_2_SDATA_OUT
AC97 Serial Data Out
UART2 hi-z UART2_TXD
Transmit Data
UART2e hi-z UART2e_TXD
Transmit Data
CODEC2 hi-z CODEC2_TXD
Transmit Data
CODEC2_w/MCLK hi-z CODEC2_w/MCLK_TXD
Transmit Data
Pin PSC2_1 Ball B09
GPIO hi-z GPIO
Simple General Purpose 1/0
CAN_1, CAN_2 hi-z CAN1_RX
CAN Receive
AC97_2 hi-z AC97_2_SDATA_IN
AC97 Serial Data In
UART2 hi-z UART2_RXD
Receive Data
UART2e hi-z UART2e_RXD
Receive Data
CODEC2 hi-z CODEC2_RXD
Receive Data
Pin PSC2_2 Ball A09
GPIO hi-z GPIO
Simple General Purpose I/0
CAN1, CAN2 hi-z CAN2_TX
CAN Transmit
AC97_2 hi-z AC97_2_SYNC
AC97 Frame Sync
UART2 hi-z UART2_RTS
Ready To Send
UART2e hi-z UART2e_RTS
Ready To Send
CODEC2 hi-z GPIO

Simple General Purpose I/0

MPC5200 Users Guide, Rev. 3.1
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Table 2-12. PSC2 Functions by Pin (continued)

PIN / BALL NUMBER Function ACE: Description
Value
Pin PSC2_3 Ball BO8
GPIO hi-z GPIO
Simple General Purpose I/0O
CAN1, CAN2 hi-z CAN2_RX
CAN Receive Data
AC97_2 hi-z AC97_2_BITCLK
AC97 Bit Clock
UART2 hi-z UART2_CTS
UART Clear To Send
UART2e hi-z UART2e_CTS
UARTe Clear To Send
CODEC2 hi-z CODEC2_CLK
CODEC Bit Clock
Pin PSC2_4 Ball A08
GPIO hi-z GPIO
Simple General Purpose 1/0 with WAKE UP
CAN1, CAN2 hi-z GPIO
Simple General Purpose 1/0 with WAKE UP
AC97_2 hi-z AC97_2_RES
AC97 Reset
UART2 hi-z GPIO
Simple General Purpose 1/0O with WAKE UP
UART2e hi-z UART2e_DCD
UARTe Carrier Detect
CODEC2 hi-z CODEC2_FRAME

CODEC Frame
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Pinout Tables

UART3(e) CODEC3 usB2 SPI GPIO
5 L 4 L 10} 4 L 10
Pin Drivers and MUX Logic
PSC3 0 |PSC3.1 |PSC3 2 |PSC3.3 |PSC3 4 |PSC35 |PSC3 6 |PSC3 7 |PSC3.8 |PSC3.9
. Port_conf
Function | "0 oo PSC3 0 | PSC3 1 | PSC3.2 | PSC3.3 | PSC3.4 | PSC3 5 | PSC3 6 | PSC3.7 | PSC3_8 PSC3_9
GPIO 0000 GPIO GPIO GPIO GPIO LP_CS_ 6or |LP_CS_7or |GPIO GPIO INTERRUPT  |GPIO_W/WAKE-UP
INTERRUPT  [INTERRUPT
usB2 0001 USB2_OE USB2_TXN USB2_TXP USB2_RXD USB2_RXP USB2_RXN USB2_PRTPW |USB2_SPEED |USB2_SUSPE [USB2_OVRCNT
R ND
UART3 0100 UART3_TXD |UART3_RXD |UART3_RTS [UART3_CTS |LP_CS_6 LP_CS_7 GPIO GPIO INTERRUPT  [GPIO_W/WAKE_UP
UART3e 0101 UART3e_TXD |UART3e_RXD |UART3e_RTS [UART3e_CTS |UART3e_DCD |LP_CS_7 GPIO GPIO INTERRUPT  |GPIO_W/WAKE_UP
CODEC3 0110 CODEC3_TXD |CODEC3_RXD [CODEC3_CLK |CODEC3_FRA [LP_CS_6 LP_CS_7 GPIO GPIO INTERRUPT  |GPIO_W/WAKE_UP
ME
CODEC3 w/ 0111 CODEC3_w/ |CODEC3_w/ [CODEC3_w/M |CODEC3_w/M [LP_CS_6 LP_CS_7 CODEC3_w/M |GPIO INTERRUPT  |GPIO_W/WAKE-UP
MCLK MCLK_TXD  |MCLK_RXD |CLK_CLK CLK_FRAME CLK_MCLK
SPI 100X GPIO GPIO GPIO GPIO LP_CS_6 LP_CS_7 SPI_MOSI SPI_MISO SPI_SS SPI_CLK
UART3/ SPI 1100 UART3_TXD |UART3_RXD |UART3_RTS [UART3_CTS |LP_CS_6 LP_CS_7 SPI_MOSI SPI_MISO SPI_SS SPI_CLK
UART3e / SPI 1101 UART3e_TXD |UART3e_RXD |UART3e_RTS [UART3e_CTS |UART3e_DCD |LP_CS_7 SPI_MOSI SPI_MISO SPI_SS SPI_CLK
CODEC3/ 111X CODEC3_TXD |CODEC3_RXD [CODEC3_CLK |CODEC3_FRA [LP_CS_6 LP_CS_7 SPI_MOSI SPI_MISO SPI_SS SPI_CLK
SPI ME
NOTES:

1. If Soft Modem or RS-232 functionality is desired, use UARTe/CODEC function and use available

GPIO from this or any other port.
2. Second USB port (USB2) can be configured on PSC3 or on the Ethernet port, but not both locations.

3. PSC3_4 can be configured to be LP_CS6 or an interrupt GPIO, except when PS3 is in USB2 or UART3e modes
In these modes, CS6 is not available.
4. PSC3_5 can be configured to be LP_CS?7 or an interrupt GPIO, except when PS8 is in USB2 mode.
In this mode, LP_CS?7 is not available.

Figure 2-6. PSC3 Port Map—10 Pins

Table 2-13. PSC3 Pin Functions

Pin name Dir. GPIO usB2 UART3 UART3e CODEC3
PSC3_0 1/0 (O) GPIO USB2_OE UART3_TXD UART3e_TXD CODEC3_TXD
PSC3_1 1/0(1) GPIO USB2_TXN UART3_RXD UART3e_RXD CODEC3_RXD
PSC3_2 1/0(1) GPIO USB2_TXP UART3_RTS UART3e_RTS CODEC3_CLK
PSC3_3 1/0(1) GPIO USB2_RXD UART3_CTS UART3e_CTS CODEC3_FRAME
PSC3_4 1/0(1) LP_CS_6 USB2_RXP LP_CS_6 UART3e_DCD LP_CS_6
PSC3_5 1/0 LP_CS_7 USB2_RXN LP_CS_7 LP_CS_7 LP_CS_7
PSC3_6 1/0 GPIO USB2_PRTPWR GPIO GPIO GPIO
PSC3_7 110 GPIO USB2_SPEED GPIO GPIO GPIO
PSC3_8 1/0 INTERRUPT_8 USB2_SUSPEND INTERRUPT INTERRUPT INTERRUPT
PSC3_9 1/0 GPIO_W/WAKE-UP USB2_OVRCNT GPIO_W/WAKE_UP | GPIO_W/WAKE_UP | GPIO_W/WAKE_UP
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Table 2-14. PSC3 Pin Functions (cont.)

Pin name | Dir. CODEC3 w/M SPI UART3 / SPI UART3e/SPlI | CODEC3/SPI
PSC3_0 110 CODEC3_w/MCLK_TXD GPIO UART3_TXD UART3e_TXD CODEC3_TXD
PSC3_1 /0 CODEC3_w/MCLK_RXD GPIO UART3_RXD UART3e_RXD CODEC3_RXD
PSC3_2 1/0 CODEC3_w/MCLK_CLK GPIO UART3_RTS UART3e_RTS CODEC3_CLK
PSC3_3 /0 | CODEC3_w/MCLK_FRAME GPIO UART3_CTS UART3e_CTS | CODEC3_FRAME
PSC3_4 /0 LP_CS_6 LP_CS_6 LP_CS_6 UART3e_DCD LP_CS_6
PSC3_5 110 LP_CS_7 LP_CS_7 LP_CS_7 LP_CS_7 LP_CS_7
PSC3_6 110 CODEC3_w/MCLK_MCLK SPI_MOSI SPI_MOSI SPI_MOSI SPI_MOSI
PSC3_7 110 GPIO SPI_MISO SPI_MISO SPI_MISO SPI_MISO
PSC3_8 110 INTERRUPT SPI_SS SPI_SS SPI_SS SPI_SS
PSC3_9 1/0 GPIO_W/WAKE-UP SPI_CLK SPI_CLK SPI_CLK SPI_CLK

Table 2-15. PSC3 Functions by Pin
PIN / BALL NUMBER Function | Heset Description
Value
Pin PSC3_0 Ball C07

GPIO hi-z GPIO

Simple General Purpose 1/10
usB2 hi-z USB2_OE

USB Output Enable
UART3 hi-z UART3_TXD

Uart Transmit Data
UART3e hi-z UART3e_TXD

Uart Transmit Data
CODEC3 hi-z CODEC3_TXD

CODEC Transmit Data
CODEC3_w/MCLK hi-z CODEC3_w/MCLK_TXD

CODEC Transmit Data
SPI hi -z GPIO

Simple General Purpose 1/0
UARTS, SPI hi-z UART3_TXD

Uart Transmit Data
UART3e,SPI hi-z UART3e_TXD

Uart Transmit Data
CODECS, SPI hi-z CODEC3_TXD

CODEC Transmit Data
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Table 2-15. PSC3 Functions by Pin (continued)

Pinout Tables

PIN / BALL NUMBER Function | hHeset Description
Value
Pin PSC3_1 Ball BO7

GPIO hi-z GPIO

Simple General Purpose 1/0
usB2 hi-z USB2_TXN

USB Transmit Negative
UART3 hi-z UART3_RXD

Uart Receive Data
UART3e hi-z UART3e_RXD

Uart Receive Data
CODEC3 hi-z CODEC3_RXD

CODEC Receive Data
CODEC3_w/MCLK hi-z CODEC3_w/MCLK_RXD

CODEC Receive Data
SPI hi-z GPIO

Simple General Purpose 1/0
UART3, SPI hi-z UART3_RXD

Uart Receive Data
UART3e,SPI hi-z UART3e_RXD

Uart Receive Data
CODECS, SPI hi-z CODEC3_RXD

CODEC Receive Data

Pin PSC3_2 Ball A07

GPIO hi-z GPIO

Simple General Purpose 1/0
usB2 hi-z usB2_TXP

USB Transmit Positive
UART3 hi-z UART3_RTS

Uart Ready To Send
UART3e hi-z UART3e_RTS

Uart Ready To Send
CODEC3 hi-z CODEC3_CLK

CODEC Bit Clock
CODEC3_w/MCLK hi-z CODEC3_w/MCLK_CLK

CODEC Bit Clock
SPI hi-z GPIO

Simple General Purpose 1/0
UART3, SPI hi-z UART3_RTS

Uart Ready to Send
UART3e, SPI hi-z UART3_RTS

Uart Ready To Send
CODECS, SPI hi-z CODEC3_CLK

CODEC Clock
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Table 2-15. PSC3 Functions by Pin (continued)

PIN / BALL NUMBER Function | hHeset Description
Value
Pin PSC3_3 Ball C06

GPIO hi-z GPIO

Simple General Purpose 1/0
usB2 hi-z USB2_RXD

USB Receive Data
UART3 hi-z UART3_CTS

Uart Clear To Send
UART3e hi-z UART3e_CTS

Uart Clear To Send
CODEC3 hi-z CODEC3_FRAME

CODEC Frame Sync
CODEC3_w/MCLK hi-z CODEC3_w/MCLK_FRAME

CODEC Frame Sync
SPI hi-z GPIO

Simple General Purpose 1/0
UARTS, SPI hi-z UART3_CTS

Uart Clear to Send
UART3e, SPI hi-z UART3e_CTS

Uart Clear To Send
CODECS, SPI hi-z CODEC3_FRAME

CODEC Frame Sync

Pin PSC3_4 Ball B06

GPIO hi-z LP CS 6
usB2 hi-z USB2_RXP

USB Receive Positive
UART3 hi-z LP_CS_6
UART3e hi-z UART3e_DCD

UART3e Carrier Detect
CODEC3 hi-z LP_CS_6
CODEC3_w/MCLK hi-z LP_CS_6
SPI hi-z LP_CS_6
UART3, SPI hi-z LP_CS_6
UART3e,SPI hi-z UART3e_DCD

UART3e Carrier Detect
CODECS3, SPI hi-z LP_CS_6
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Table 2-15. PSC3 Functions by Pin (continued)

Pinout Tables

PIN / BALL NUMBER Function | hHeset Description
Value
Pin PSC3_5 Ball A06
GPIO hi-z LP_CS_7
usB2 hi-z USB2_RXN
USB Receive Positive
UART3 hi-z LP_CS_7
UART3e hi-z LP_CS_ 7
CODEC3 hi-z LP_CS_7
CODEC3_w/MCLK hi-z CODEC3_w/MCLK_MCLK
CODEC Clock
SPI hi-z LP_CS 7
UARTS3, SPI hi-z LP_CS 7
UART3e,SPI hi-z LP_CS_ 7
CODECS, SPI hi-z LP_CS 7
Pin PSC3_6 Ball C05
GPIO hi-z GPIO
Simple General Purpose I/0
usB2 hi-z USB2_PRTPWR
USB Port Power
UART3 hi-z GPIO
Simple General Purpose 1/0
UART3e hi-z GPIO_
Simple General Purpose I/0O
CODEC3 hi-z GPIO
Simple General Purpose 1/0
CODEC3_w/MCLK hi-z LP_CS 7
SPI hi-z SPI_MOSI
SPI_Master Out Slave In
UARTS3, SPI hi-z SPI_MOSI
SPI_Master Out Slave In
UART3e, SPI hi-z SPI_MOSI
SPI_Master Out Slave In
CODECS, SPI hi-z SPI_MOSI

SPI_Master Out Slave In
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Table 2-15. PSC3 Functions by Pin (continued)

PIN / BALL NUMBER Function | hHeset Description
Value
Pin PSC3_7 Ball B05

GPIO hi-z GPIO

Simple General Purpose 1/0
usB2 hi-z USB2_SPEED

USB Speed
UART3 hi-z GPIO

Simple General Purpose I/0
UART3e hi-z GPIO

Simple General Purpose 1/0
CODEC3 hi-z GPIO

Simple General Purpose I/0O
CODEC3_w/MCLK hi-z GPIO

Simple General Purpose 1/0
SPI hi-z SPI_MISO

SPI Master In Slave Out
UARTS, SPI hi-z SPI_MISO

SPI Master In Slave Out
UART3e, SPI hi-z SPI_MISO

SPI Master In Slave Out
CODECS, SPI hi-z SPI_MISO

SPI Master In Slave Out

Pin PSC3_8 Ball A05

GPIO hi-z GPIO

Simple General Purpose 1/0
USB_2 hi-z USB2_SUSPEND

USB Susupend
UART3 hi-z INTERRUPT
UART3e hi-z INTERRUPT
CODEC3 hi-z INTERRUPT
CODEC3_w/MCLK hi-z INTERRUPT
SPI hi-z SPI_SS

SPI Slave Select
UART_3, SPI hi-z SPI_SS

SPI Slave Select
UART3e, SPI hi-z SPI_SS

SPI Slave Select
CODECS, SPI hi-z SPI_SS

SPI Slave Select
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Pinout Tables

Table 2-15. PSC3 Functions by Pin (continued)

PIN / BALL NUMBER Function | hHeset Description
Value
Pin PSC3_9 Ball C04
GPIO hi -z GPIO_W/WAKE_UP
Simple General Purpose 1/0 with WAKE UP
usB2 hi-z USB2_OVRCRNT
USB Over Current
UART3 hi-z GPIO_W/WAKE_UP
Simple General Purpose 1/0 with WAKE UP
UART3e hi -z GPIO_W/WAKE_UP
Simple General Purpose 1/0 with WAKE UP
CODEC3 hi-z GPIO_W/WAKE_UP
Simple General Purpose 1/0O with WAKE UP
CODEC3_w/MCLK hi-z GPIO_W/WAKE_UP
Simple General Purpose 1/0 with WAKE UP
SPI hi -z SPI_CLK
SPI Clock
UART3, SPI hi -z SPI_CLK
SPI Clock
UART3e, SPI hi -z SPI_CLK
SPI Clock
CODECS, SPI hi-z SPI_CLK
SPI Clock
USB Clock
RST_CFG GPIO
from PSC6 Port —»| USB Host PSC4 PSC5 _
10// 4 d 4 P d 2 P 5 e

Pin Drivers and MUX Logic

USB_0 |USB_1 (USB_2 [USB_3 |(USB_4 (USB_5 [USB_6 (USB_7 |USB_8 |USB_9

Function P‘[’%:;’g]"f USBO | USB_1 | USB_2 | USB_3 | USB.4 | USB5 | USB6 | USB_7 | USB_8 | USB.9
RST_CFG --- RST_CFG6 |RST_CFG7
GPIO 00 GPIO GPIO GPIO GPIO INTERRUPT
uUsB 01 USB1_OE [USB1_TXN|USB1_TXP |USB1_RXD|USB1_RXP|USB1_RXN|USB1_POR|USB1_SPEED |USB1_SUS|USB1_OVERCNT
TPWR PEND
2x UART4/5 10 GPIO UAR';47F{T UAR'II;47TX UART4_RXD| UART4_CTS [UART5_RXD| UART5_TXD | UART5_RTS |UART5_CTS| INTERRUPT
NOTE:
1. If not used for USB, this port is available as a GPIO resource.
2. USB clock source can be generated internally or sourced fromUSB_CLK input.
3. Pins 3-5 are not mapped to any function other than USB.
4. RST_config bits are sampled only during Reset.
5. PSC4/5 can be used here or on the Ethernet port, but not in both places.

Figure 2-7. USB Port Map—10 Pins
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ut Tables

Table 2-16. USB Pin Functions

| Dir. COH::;‘:;“O“ GPIO usB 2x UART4/5
USB_0 | I/O GPIO USB1_OE GPIO
USB_1 I/O RST_CFG6 USB1_TXN UART4_RTS
uUsB_2 | 1/O RST_CFG7 USB1_TXP UART4_TXD
USB_3 | USB1_RXD UART4_RXD
USB_4 | USB1_RXP UART4_CTS
USB_5 | USB1_RXN UART5_RXD
USB_6 | I/O GPIO USB1_PORTPWR UART5_TXD
USB_7 | I/O GPIO USB1_SPEED UART5_RTS
UsB_8 | 1I/O GPIO USB1_SUSPEND UART5_CTS
UsSB_9 | IO INTERRUPT USB1_OVERCNT INTERRUPT
Table 2-17. USB Pin Functions by Pin
PIN / BALL NUMBER Function '\:‘,:ﬁ:: Description
Pin USB_0 Ball HO1
GPIO hi-z GPIO
USB1 hi-z USB1_OE
RESET Config. hi-z
UART4, UART5 hi-z GPIO
Pin USB_1 Ball HO2
GPIO hi-z
USB1 hi-z USB1_TXN
USB1 Transmit Negative
RESET Config. hi-z RST_CFG6 -- sys_pll_cfg_0
bit =0 : fgygtem = 16X SYS_XTAL_IN
bit =1 : fgygiem = 12X SYS_XTAL_IN
UART4, UART5 hi-z UART4_RTS
Pin USB_2 Ball HO3
GPIO hi-z
USB1 hi-z USB1_TXP
USB1 Transmit Positive
RESET Config. hi-z RST_CFG7
(Pull bit low)
UART4, UART5 hi-z UART4_TXD
Uart Transmit Data
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Table 2-17. USB Pin Functions by Pin (continued)

Pinout Tables

PIN / BALL NUMBER Function | hHeset Description
Value
Pin USB_3 Ball GO1
GPIO hi-z
USBH1 hi-z USB1_RXD
USB1 Receive Data
RESET Config. hi-z
UART4, UART5 hi-z UART4_RXD
Uart Receive Data
Pin USB_4 Ball G0O2
GPIO hi-z
USBH1 hi-z USB1_RXP
USB1 Receive Positive
RESET Config. hi-z
UART_, UART5 hi-z UART4_CTS
Uart Clear To Send
Pin USB_5 Ball GO3
GPIO hi -z
USB1 hi-z USB1_RXN
USB1 Receive Negative
RESET Config. hi-z
UART4, UART5 hi-z UART5_RXD
Uart Recieve Data
Pin USB_6 Ball G04
GPIO hi-z GPIO
Simple General Purpose 1/10
USBH1 hi-z USB1_PRTPWR
USB Receive Negative
RESET Config. hi-z
UART4, UART5 hi-z UART5_TXD
Uart Transmit Data
Pin USB_7 Ball FO1
GPIO hi-z GPIO
Simple General Purpose 1/0
USB1 hi-z USB1_SPEED
USB Speed
RESET Config. hi-z
UART4, UART5 hi-z UART5_RTS
Uart Ready To Send
Pin USB_8 Ball FO2
GPIO hi-z GPIO
Simple General Purpose I/0
USB1 hi-z USB1_SUSPEND
USB Suspend
RESET Config. hi-z
UART4, UART5 hi-z UART5_CTS
Uart Clear To Send
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ut Tables

Table 2-17. USB Pin Functions by Pin (continued)

. Reset _—
PIN / BALL NUMBER Function Description
Value
Pin USB_9 Ball FO3
GPIO hi-z GPIO
Simple General Purpose 1/0
USBH1 hi -z USB1_OVRCRNT
USB1 Over Current
RESET Config. hi - z
UART4, UART5 hi -z INTERRUPT
Ethernet usB2
RST_CF .
J1850 PSC4 PSC5 (Outputs) ST_CFG (output portion) GPIO
Pin Drivers and MUX Logic
ETH_O ETH_1 ETH_2 ETH_3 ETH_4 ETH_5 ETH_6 ETH_7
Function P‘[’; ‘Zf;’]"f ETH_O ETH_1 ETH_2 ETH_3 ETH_4 ETH_5 ETH_6 ETH_7
RST_CFG |- RST_CFG8 RST_CFG15 RST_CFG10 RST_CFG11 RST_CFG12 RST_CFG13 RST_CFG14 |-
GPIO 0000 OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
usB2 0001 OUTPUT OUTPUT USB2_TXP USB2_PRTPWR|USB2_SPEED [USB2_SUSPEN |USB2_OE USB2_TXN
D
ETH7 0010 ETH7_TXEN ETH7_TXD_0 |OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
ETH7 /USB2 0011 ETH7_TXEN ETH7_TXD_0 ([USB2_TXP USB2_PRTPWR [USB2_SPEED |USB2_SUSPEN |USB2_OE USB2_TXN
D
ETH_18 no MD |0100 ETH18_TXEN [ETH18_TXD_0 |ETH18_TXD_1 |ETH18_TXD_2 |ETH18_TXD_3 |[ETH18_TXERR |OUTPUT OUTPUT
ETH_18w/ MD (0101 ETH18_w/MD_T |ETH18_w/MD_T ([ETH18_w/MD_T |ETH18_w/MD_T |[ETH18_w/MD_T [ETH18_w/MD_T |ETH18_w/MD_ |ETH18_w/MD_
XEN XD_0 XD_1 XD_2 XD_3 XERR MDC MDIO
ETH7/ 1000 ETH7_TXEN ETH7_TXD_0 |OUTPUT UART4e_TXD |J1850_TX UART4e_RTS |OUTPUT OUTPUT
UART4e/J1850
ETH7 /J1850 1001 ETH7_TXEN ETH7_TXD_0 [OUTPUT OUTPUT J1850_TX OUTPUT OUTPUT OUTPUT
UART4/5e/J1850 |1010 OUTPUT UART5e_TXD [UART5e_RTS |UART4_TXD J1850_TX UART4_RTS OUTPUT OUTPUT
UART5e/J1850 1011 OUTPUT UART5e__TXD |UART5e_RTS [OUTPUT J1850_TX OUTPUT OUTPUT OUTPUT
J1850 1100 OUTPUT OUTPUT OUTPUT OUTPUT J1850_TX OUTPUT OUTPUT OUTPUT

Figure 2-8. Ethernet Output Port Map—8 Pins
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Pinout Tables

Ethernet usB2
J1850 PSC4 PSC5 (Inputs) (1/0 portion) GPIO
2 L 5 | 5 L 101 4 L 9 L
Pin Drivers and MUX Logic
ETH 8 | ETH.9 | ETH_10 | ETH_11 | ETH_12 | ETH_13 | ETH_14 | ETH_15 | ETH_16 | ETH_17

Port_
Function | conf ETH_8 ETH 9 | ETH 10 | ETH_11 | ETH 12 | ETH_13 | ETH 14 | ETH_15 | ETH_16 | ETH_17
[12:15]
RST_CFG
GPIO 0000 OUTPUT OUTPUT OUTPUT OUTPUT INTERRUPT | INTERRUPT [INTERRUPT [INTERRUPT | GPIO_W/WAK
E_UP
usB2 0001 OUTPUT OUTPUT OUTPUT OUTPUT USB2_RXD | USB2_RXP [ USB2_RXN [ USB2_OVR |GPIO_W/WAK
CNT E_UP
ETH7 0010 ETH7_CD ETH7_RXCLK | ETH7_COL |ETH7_TXCL |ETH7_RXD|INTERRUPT | INTERRUPT |INTERRUPT | INTERRUPT|GPIO_W/WAK
K _0 E_UP
ETH7 /USB2 0011 ETH7_CD |ETH7_RXCLK | ETH7_COL [ETH7_TXCL [ETH7_RXD| USB2_RXD | USB2_RXP | USB2_RXN | USB2_OVR |GPIO_W/WAK
K _0 CNT E_UP
ETH_18 no 0100 ETH18_RXDV | ETH18_RXCL |ETH18_COL|ETH18_TXC |ETH18_RX |ETH18_RXD| ETH18_RXD_|ETH18_RXD|ETH18_RXE| ETH18_CRS
MD K LK D_0 1 _3 RR
ETH_18 w/ 0101 ETH18_w/MD_[ETH18_w/MD_| ETH18_w/M |ETH18_TXD| ETH18_w/ | ETH18_w/M [ ETH18_w/MD | ETH18_w/M | ETH18_w/M |ETH18_W/MD
RXDV RXCLK D_COL MD_RXD_0( D_RXD_1 _RXD_2 D_RXD_3 | D_RXERR _CRS
ETH7/ 1000 ETH7_CD ETH7_RXCLK | ETH7_COL |ETH7_TXCL |ETH7_RXD| J1850_RX |UART4e_RXD [UART4e_CT [UART4_DCD|GPIO_W/WAK
UART4e/J18 K _0 S E_UP
50
ETH7 /J1850 1001 ETH7_CD ETH7_RXCLK | ETH7_COL |ETH7_TXCL [ETH7_RXD| J1850_RX | INTERRUPT [INTERRUPT [INTERRUPT [GPIO_W/WAK
K _0 E_UP
UART4/5e/J1 1010 UART5e_CD [ UART5e_CTS | OUTPUT OUTPUT |UART5e_R| J1850_RX | UART4_RXD [UART4_CTS| UART4_CD [GPIO_W/WAK
850 XD E_UP
UART5e/J18 1011 UART5e_DCD | UART5e_CTS | OUTPUT OUTPUT |UART5e_R| J1850_RX | INTERRUPT |INTERRUPT |INTERRUPT |GPIO_W/WAK
50 XD E_UP
J1850 1100 GPIO OUTPUT OUTPUT OUTPUT J1850_RX | INTERRUPT |[INTERRUPT [INTERRUPT [ GPIO_W/WAK
E_UP
Figure 2-9. Ethernet Input / Control Port Map—10 Pins
Table 2-18. Ethernet Pin Functions
Pin name | Dir. Reset GPIO USB2 ETH7 ETH7 / USB2
Configuration
ETH_O I/O RST_CFG8 OUTPUT OUTPUT ETH7_TXEN ETH7_TXEN
ETH_1 I/O | RST_CFG15 OUTPUT OUTPUT ETH7_TXD_0 ETH7_TXD_0
ETH_2 I/0 | RST_CFG10 OUTPUT USB2_TXP OUTPUT USB2_TXP
ETH_3 I/lO | RST_CFG11 OUTPUT USB2_PRTPWR OUTPUT USB2_PRTPWR
ETH_4 I/O | RST_CFG12 OUTPUT USB2_SPEED OUTPUT USB2_SPEED
ETH_5 I/O | RST_CFG13 OUTPUT USB2_SUSPEND OUTPUT USB2_SUSPEND
ETH_6 I/O | RST_CFG14 OUTPUT USB2_OE OUTPUT USB2_OE
ETH_7 I/O OUTPUT USB2_TXN OUTPUT USB2_TXN
ETH_8 I/O GPIO GPIO ETH7__CD ETH7__CD
MPC5200 Users Guide, Rev. 3.1
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ut Tables

Table 2-18. Ethernet Pin Functions (continued)

. . Reset
Pin name | Dir. - . GPIO usB2 ETH7 ETH7 / USB2
Configuration

ETH_9 I/0 GPIO GPIO ETH7_RXCLK ETH7_RXCLK

ETH_10 | /O GPIO GPIO ETH7_COL ETH7_COL

ETH_11 I/0 GPIO GPIO ETH7_TXCLK ETH7_TXCLK

ETH_12 I ETH7_RXD_0 ETH7_RXD_0

ETH_13 | I/O INTERRUPT USB2_RXD INTERRUPT USB2_RXD

ETH_14 | 1/O INTERRUPT USB2_RXP INTERRUPT USB2_RXP

ETH_15 | I/O INTERRUPT USB2_RXN INTERRUPT USB2_RXN

ETH_16 | I/O INTERRUPT USB2_OVRCNT INTERRUPT USB2_OVRCNT

ETH_17 | /O GPIO_W/WAKE-UP | GPIO_W/WAKE-UP | GPIO_W/WAKE-UP GPIO_W/

WAKE-UP
Table 2-19. Ethernet Pin Functions (cont.)
Pinname | Dir. | ETH_18 noMD | ETH_18 w/ MD ETH7 / ETH7 /J1850 2UART4/5/J1850 | UART5e/J1850 J1850
UART4e/J1850

ETH.O | /O | ETH18_TXEN | ETH18_w/MD_| ETH7_TXEN ETH7_TXEN OUTPUT OUTPUT OUTPUT
TXEN

ETH_1 | /O | ETH18_TXD_O | ETH18_w/ ETH7_TXD_0 ETH7_TXD_0 UARTSe__TXD | UARTSe__TXD OUTPUT
MD_TXD_0

ETH_2 | /O | ETH18_TXD_1 ETH18_w/ OUTPUT OUTPUT UARTSe__RTS | UART5e__RTS OUTPUT
MD_TXD_1

ETH.3 | /O | ETH18_TXD_2 | ETH18_w/ UART4e_TXD OUTPUT P4_TXD OUTPUT OUTPUT
MD_TXD_2

ETH 4 | /O | ETH18_TXD_3 | ETH18_w/ J1850_TX J1850_TX J1850_TX J1850_TX J1850_TX
MD_TXD_3

ETH.5 | /O | ETHI8_TXERR | ETH18_w/ | UART4e__RTS OUTPUT UART4_RTS OUTPUT OUTPUT
MD_TXERR

ETH.6 | /O OUTPUT ETH18_w/ OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
MD_MDC

ETH_7 | /O OUTPUT ETH18_w/ OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
MD_MDIO

ETH.8 | /O | ETH18_RXDV ETH18_w/ ETH7__CD ETH7__CD UARTSe__DCD | UARTSe__DCD GPIO
MD_RXDV

ETH.9 | I/O | ETH18_RXCLK | ETH18_w/ ETH7_RXCLK ETH7_RXCLK UART5e__CTS | UARTSe_ CTS GPIO
MD_RXCLK

ETH_10 | /O | ETH18_COL ETH18_w/ ETH7_COL ETH7_COL GPIO GPIO GPIO
MD_COL

ETH_11 | /O | ETH18_TXCLK | ETH18_w/ ETH7_TXCLK ETH7_TXCLK GPIO GPIO GPIO
MD_TXCLK

ETH_12 I | ETHI8_RXD_0 | ETH18_w/ ETH7_RXD_O | ETH7_RXD_O UARTSe__RXD | UART5e_ RXD -
MD_RXD_0

ETH_13 | /O | ETH18_RXD_1 ETH18_w/ J1850_RX J1850_RX J1850_RX J1850_RX J1850_RX
MD_RXD_1

ETH_14 | /O | ETHI8_.RXD_2 | ETH18 w/ | UART4e_ RXD INTERRUPT UART4_RXD INTERRUPT INTERRUPT
MD_RXD_2

ETH_15 | /O | ETH18_.RXD_3 | ETH18_w/ | UART4e_CTS INTERRUPT UART4_CTS INTERRUPT INTERRUPT
MD_RXD_3
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Table 2-19. Ethernet Pin Functions (cont.)

Pinout Tables

Pinname | Dir. | ETH_18 noMD | ETH_18 w/ MD ETH7 / ETH7 /J1850 2UART4/5e/J1850 UART5e/J1850 J1850
UART4e/J1850
ETH_16 /0 | ETH18_RXERR ETH18_w/ UART4e__DCD INTERRUPT UART4_CD INTERRUPT INTERRUPT
MD_RXERR
ETH_17 /0 ETH18_CRS ETH18_w/ GPIO_W/WAKE- | GPIO_W/WAKE-UP | GPIO_W/WAKE-UP | GPIO_W/WAKE- | GPIO_W/WAKE-
MD_CRS UP UP UP
Table 2-20. Ethernet Output Functions by Pin
PIN / BALL NUMBER Function Al Description
Value
Pin ETH_O Ball KO1
GPIO hi-z GPIO
Simple General Purpose Output
usB2 hi-z GPIO
Simple General Purpose Output
ETH7 Wire hi-z ETH_TX_EN
Ethernet Transmit Enable
ETH7 Wire / USB2 hi-z ETH_TX_EN
Ethernet Transmit Enable
ETH18 Wire w/o MD hi-z ETH_TX_EN
Ethernet Transmit Enable
ETH18 Wire w/ MD hi-z ETH_TX_EN
Ethernet Transmit Enable
ETH7 Wire, UART4e, J1850 hi-z ETH_TX_EN
Ethernet Transmit Enable
ETH7 Wire, J1850 hi-z ETH_TX_EN
Ethernet Transmit Enable
UART_4, UART5e, J1850 hi-z GPIO
Simple General Purpose Output
UARTS5e, J1850 hi-z GPIO
Simple General Purpose Output
J1850 hi-z GPIO
Simple General Purpose Output
RESET Config. 8 hi-z bit 8 -- most_graphics_sel
bit = 0: Most Graphics boot not enabled
bit = 1: Most Graphics boot enabled.
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Table 2-20. Ethernet Output Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_1 Ball K02

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z GPIO

Simple General Purpose Output
ETH7 Wire hi-z ETH_TXD_0

Ethernet Transmit Data Output
ETH7 Wire / USB2 hi-z ETH_TXD_0

Ethernet Transmit Data Output
ETH18 Wire w/o MD hi-z ETH_TXD_0

Ethernet Transmit Data Output
ETH18 Wire w/ MD hi-z ETH_TXD_0

Ethernet Transmit Data Output
EHT7 Wire, UART4e, J1850 hi-z ETH_TXD_0

Ethernet Transmit Data Output
ETH7 Wire, J1850 hi-z ETH_TXD_0

Ethernet Transmit Data Output
UART_4, UARTS5e, J1850 hi-z UART5e_TXD

Uart Transmit Data
UART5e, J1850 hi-z UART5e_TXD

Uart Transmit Data
J1850 hi-z GPIO

Simple General Purpose Output
RESET Config. hi -z bit 15 -- large_flash_sel

bit = 0: Large Flash boot not enabled

bit = 1: Large Flash boot enabled.
Note 3.
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Pinout Tables

Table 2-20. Ethernet Output Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_2 Ball KO3

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z usB2_TXP

USB Transmit Positive
ETH7 Wire hi-z GPIO

Simple General Purpose Output
ETH7 Wire / USB2 hi-z uUsB2_TXP

USB Transmit Positive
ETH18 Wire w/o MD hi-z ETH_TXD_1

Ethernet Transmit Data Output
ETH18 Wire w/ MD hi-z ETH_TXD_1

Ethernet Transmit Data Output
EHT7 Wire, UART4e, J1850 hi-z GPIO

Simple General Purpose Output
ETH7 Wire, J1850 hi-z GPIO

Simple General Purpose Output
UART_4, UARTS5e, J1850 hi-z UART5e_RTS

Uart Transmit Data
UART5e, J1850 hi-z UART5e_RTS

Uart Transmit Data
J1850 hi-z GPIO

Simple General Purpose Output
RESET Config. hi-z bit 10 -- ppc_msrip PPC Boot Address / Exception

Table Loc.

bit = 0: 0000 0100 (hex)

bit = 1: fff0 0100 (hex)
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Table 2-20. Ethernet Output Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_3 Ball JO1

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z USB2_PrtPWR

USB Port Power
ETH7 Wire hi-z GPIO

Simple General Purpose Output
ETH7 Wire / USB2 hi-z uUsB2_PrtPWR

USB Port Power
ETH18 Wire w/o MD hi-z ETH_TXD_2

Ethernet Transmit Data Output
ETH18 Wire w/ MD hi-z ETH_TXD_2

Ethernet Transmit Data Output
EHT7 Wire, UART4e, J1850 hi-z UART_4_TXD

Uart Transmit Data
ETH7 Wire, J1850 hi-z GPIO

Simple General Purpose Output
UART_4, UART5e, J1850 hi-z UART_4_TXD

Uart Transmit Data
UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
J1850 hi-z GPIO

Simple General Purpose Output
RESET Config. hi-z bit 11 -- boot_rom_wait

bit = 0: 4 IPbus clocks of waitstate*
bit = 1: 48 IPbus clocks of waitstate*
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Pinout Tables

Table 2-20. Ethernet Output Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_4 Ball J0O2
GPIO hi-z GPIO
Simple General Purpose Output
usB2 hi-z USB2_Speed
USB Speed
ETH7 Wire hi-z GPIO
Simple General Purpose Output
ETH7 Wire / USB2 hi-z USB2_Speed
USB Speed
ETH18 Wire w/o MD hi-z ETH_TXD_3
Ethernet Transmit Data Output
ETH18 Wire w/ MD hi-z ETH_TXD_3
Ethernet Transmit Data Output
EHT7 Wire, UART4e, J1850 hi-z J1850_TX
J1850 Transmit Data
ETH7 Wire, J1850 hi-z J1850_TX
J1850 Transmit Datat
UART_4, UARTS5e, J1850 hi-z J1850_TX
J1850 Transmit Data
UARTS5e, J1850 hi-z J1850_TX
J1850 Transmit Data
J1850 hi-z J1850_TX
J1850 Transmit Data
RESET Config. hi -z bit 12 -- boot_rom_swap

bit = 0: no byte lane swap - same endian ROM
image
bit = 1: byte lane swap - different endian ROM image
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ut Tables

Table 2-20. Ethernet Output Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_5 Ball LO3

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z USB2_Suspend

USB Suspend
ETH7 Wire hi-z GPIO

Simple General Purpose Output
ETH7 Wire / USB2 hi-z USB2_Suspend

USB Suspend
ETH18 Wire w/o MD hi-z ETH_TXERR

Ethernet Transmit Error Output
ETH18 Wire w/ MD hi-z ETH_TXERR

Ethernet Transmit Error Output
EHT7 Wire, UART4e, J1850 hi-z UART_4_RTS

Uart Ready To Send
ETH7 Wire, J1850 hi-z GPIO

Simple General Purpose Output
UART_4, UARTS5e, J1850 hi-z UART_4_RTS

Uart Ready To Send
UART5e, J1850 hi-z GPIO

Simple General Purpose Output
J1850 hi-z GPIO

Simple General Purpose Output
RESET Config. hi-z bit 13 -- boot_rom_size For “non-muxed” boot

ROMs

bit = 0: 8-bit boot ROM data bus / 24-bit boot ROM
address

bit = 1: 16-bit boot ROM data bus / 16-bit boot ROM
address

For "muxed" boot ROMs boot ROM addr is max 25
significant bits during address tenure.

bit = 0: 16-bit ROM data bus

bit = 1: 32-bit ROM data bus

For "large flash" boot case boot Flash addr is 25
bits.

bit = 0: 8-bit Flash data bus

bit = 1: 16-bit Flash data bus
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Table 2-20. Ethernet Output Functions by Pin (continued)

Pinout Tables

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_6 Ball N02

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z USB2_OE

USB Output Enable
ETH7 Wire hi-z GPIO

Simple General Purpose Output
ETH7 Wire / USB2 hi-z uUsSB2__ OE

USB Output Enable
ETH18 Wire w/o MD hi-z GPIO

Simple General Purpose Output
ETH18 Wire w/ MD hi-z ETH_MDC

Ethernet Transmit Error Output
EHT7 Wire, UART4e, J1850 hi-z GPIO

Simple General Purpose Output
ETH7 Wire, J1850 hi-z GPIO

Simple General Purpose Output
UART_4, UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
J1850 hi-z GPIO

Simple General Purpose Output
RESET Config. hi-z bit 14 -- boot_rom_type

bit = 0: non-muxed boot ROM bus, single tenure

transfer.

bit = 1: muxed boot ROM bus, PPC like with address

& data tenures,
ALE_b & TS_b active.
Note 3.
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ut Tables

Notes:

Table 2-20. Ethernet Output Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value

Pin ETH_7 Ball NO1

GPIO hi-z GPIO
Simple General Purpose Output

usB2 hi-z USB2_TXN

USB Transmit Negative
ETH7 Wire hi-z GPIO

Simple General Purpose Output
ETH7 Wire / USB2 hi -z USB2_TXN

USB Transmit Negative
ETH18 Wire w/o MD hi-z GPIO

Simple General Purpose Output
ETH18 Wire w/ MD hi-z ETH_MDIO

Ethernet Management Data I/O
EHT7 Wire, UART4e, J1850 hi-z GPIO

Simple General Purpose Output
ETH7 Wire, J1850 hi-z GPIO

Simple General Purpose Output
UART_4, UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
J1850 hi-z GPIO

Simple General Purpose Output

The external bus clock (pci_clk) will be 1/2 the frequency of the internal bus clock (ipb_clk) at powerup. Therefore, 4 IPbus wait states
will translate to as little as 1 external wait state (i.e. peripheral must respond within 2 external clocks). The "slow" setting represents
48 IPbus clocks of wait, or 23 external clocks of wait External waits are "minus-1" because Chip Select may assert on falling edge
of external bus clock (dependant on internal timing).

For muxed boot ROM types, the width of ALE_b & TS_b will be 2 IPbus clocks (i.e. 1 external clock). This represents the "wide ALE"
setting in the LocalPlus Controller (LPC). Care must be taken if these clock relationships are to be changed during the boot
process. For the 1-to-1 internal-to-external clock setting (which must be programmed by software into the CDM), be sure to change
the ALE width setting (in LPC) *after* adjusting the clock relationship. Any fetches to the boot device between these two settings will
result in ALE and TS being 2 external clocks wide.

Only one boot mode can be enabled at a time. Large Flash and Most Graphics cannot be enabled at the same time. If neither Large
Flash or Most Graphics is enabled, boot will occur from the normal LocalPlus mode, either muxed or nonmuxed (depending on the
"boot_rom_type" configuration input).
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Pinout Tables

Table 2-21. Ethernet Input / Control Functions by Pin

PIN / BALL NUMBER Function ACE Description
Value
Pin ETH_8 Ball MO3

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z GPIO

Simple General Purpose Output
ETH7 Wire hi-z ETH_CD

Ethernet Carrier Detect
ETH7 Wire / USB2 hi-z ETH_CD

Ethernet Carrier Detect
ETH18 Wire w/o MD hi-z ETH_RXDV

Ethernet Receive Data Valid
ETH18 Wire w/ MD hi-z ETH_RXDV

Ethernet Receive Data Valid
EHT7 Wire, UART4e, J1850 hi-z ETH_CD

Ethernet Carrier Detect
ETH7 Wire, J1850 hi-z ETH_CD

Ethernet Carrier Detect
UART_4, UART5e, J1850 hi-z UART5e_DCD

Uart Carrier Detect
UART5e, J1850 hi-z UART5e_DCD

Uart Carrier Detect
J1850 hi-z GPIO

Simple General Purpose Output

Pin ETH_9 Ball LO1

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z GPIO

Simple General Purpose Output
ETH7 Wire hi-z ETH_RXCLK

Ethernet Receive Clock
ETH7 Wire / USB2 hi-z ETH_RXCLK

Ethernet Receive Clock
ETH18 Wire w/o MD hi-z ETH_RXCLK

Ethernet Receive Clock
ETH18 Wire w/ MD hi-z ETH_RXCLK

Ethernet Receive Clock
EHT7 Wire, UART4e, J1850 hi-z ETH_RXCLK

Ethernet Receive Clock
ETH7 Wire, J1850 hi-z ETH_RXCLK

Ethernet Receive Clock
UART_4, UART5e, J1850 hi-z ETH_RXCLK

Ethernet Receive Clock
UART5e, J1850 hi-z UART5e_CTS

Uart Clear To Send
J1850 hi-z UART5e_CTS

Uart Clear To Send

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 2-57
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Table 2-21. Ethernet Input / Control Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_10 Ball JO3

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z GPIO

Simple General Purpose Output
ETH7 Wire hi-z ETH_COL

Ethernet Collision Detect Input
ETH7 Wire / USB2 hi-z ETH_COL

Ethernet Collision Detect Input
ETH18 Wire w/o MD hi-z ETH_COL

Ethernet Collision Detect Input
ETH18 Wire w/ MD hi-z ETH_COL

Ethernet Collision Detect Input
EHT7 Wire, UART4e, J1850 hi-z ETH_COL

Ethernet Collision Detect Input
ETH7 Wire, J1850 hi-z ETH_COL

Ethernet Collision Detect Input
UART_4, UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
J1850 hi-z GPIO

Simple General Purpose Output

Pin ETH_11 Ball LO4

GPIO hi-z GPIO

Simple General Purpose Output
usB2 hi-z GPIO

Simple General Purpose Output
ETH7 Wire hi-z ETH_TXCLK

Ethernet Transmit Clock Input
ETH7 Wire / USB2 hi-z ETH_TXCLK

Ethernet Transmit Clock Input
ETH18 Wire w/o MD hi-z ETH_TXCLK

Ethernet Transmit Clock Input
ETH18 Wire w/ MD hi-z ETH_TXCLK

Ethernet Transmit Clock Input
EHT7 Wire, UART4e, J1850 hi-z ETH_TXCLK

Ethernet Transmit Clock Input
ETH7 Wire, J1850 hi-z ETH_TXCLK

Ethernet Transmit Clock Input
UART_4, UARTS5e, J1850 hi-z GPIO

Simple General Purpose Output
UART5e, J1850 hi-z GPIO

Simple General Purpose Output
J1850 hi-z GPIO

Simple General Purpose Output
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Pinout Tables

Table 2-21. Ethernet Input / Control Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_12 Ball M02

GPIO hi-z
usB2 hi-z
ETH7 Wire hi-z ETH_RXDO

Ethernet Receive Data Input
ETH7 Wire / USB2 hi-z ETH_RXDO

Ethernet Receive Data Input
ETH18 Wire w/o MD hi-z ETH_RXDO

Ethernet Receive Data Input
ETH18 Wire w/ MD hi-z ETH_RXDO

Ethernet Receive Data Input
EHT7 Wire, UART4e, J1850 hi-z ETH_RXDO

Ethernet Receive Data Input
ETH7 Wire, J1850 hi-z ETH_RXDO

Ethernet Receive Data Input
UART_4, UART5e, J1850 hi-z UART5e_RXD

Uart Receive Data
UART5e, J1850 hi-z UART5e_RXD

Uart Receive Data
J1850 hi-z

Pin ETH_13 Ball MO1

GPIO hi-z INTERRUPT
usB2 hi-z USB_2_RECEIVE DIFFERENTIAL
ETH7 Wire hi-z INTERRUPT
ETH7 Wire / USB2 hi-z USB_2_RECEIVE DIFFERENTIAL
ETH18 Wire w/o MD hi-z ETH_RXD1

Ethernet Receive Data Input
ETH18 Wire w/ MD hi-z ETH_RXD1

Ethernet Receive Data Input
EHT7 Wire, UART4e, J1850 hi-z J1850_RX

J1850 Receive Data
ETH7 Wire, J1850 hi-z J1850_RX

J1850 Receive Data
UART_4, UART5e, J1850 hi-z J1850_RX

J1850 Receive Data
UART5e, J1850 hi-z J1850_RX

J1850 Receive Data
J1850 hi-z J1850_RX

J1850 Receive Data

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 2-59
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Table 2-21. Ethernet Input / Control Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_14 Ball NO4
GPIO hi-z INTERRUPT
usB2 hi-z USB_2_RXP
USB Receive Positive
ETH7 Wire hi-z INTERRUPT
ETH7 Wire / USB2 hi-z USB_2_RXP
USB Receive Positive
ETH18 Wire w/o MD hi-z ETH_RXD2
Ethernet Receive Data Input
ETH18 Wire w/ MD hi-z ETH_RXD2
Ethernet Receive Data Input
EHT7 Wire, UART4e, J1850 hi-z UART4e_RXD
Uart Receive Data
ETH7 Wire, J1850 hi-z INTERRUPT
UART_4, UART5e, J1850 hi-z UART4e_RXD
Uart Receive Data
UART5e, J1850 hi-z INTERRUPT
J1850 hi-z INTERRUPT
Pin ETH_15 Ball NO3
GPIO hi-z INTERRUPT
usB2 hi-z USB_2_RXN
USB Receive Negative
ETH7 Wire hi-z INTERRUPT
ETH7 Wire / USB2 hi-z USB_2_RXN
USB Receive Negative
ETH18 Wire w/o MD hi-z ETH_RXD3
Ethernet Receive Data Input
ETH18 Wire w/ MD hi-z ETH_RXD3
Ethernet Receive Data Input
EHT7 Wire, UART4e, J1850 hi-z UART4e_CTS
Uart Clear To Send
ETH7 Wire, J1850 hi-z INTERRUPT
UART_4, UART5e, J1850 hi-z UART4e_CTS
Uart Clear To Send
UART5e, J1850 hi-z INTERRUPT
J1850 hi-z INTERRUPT

MPC5200 Users Guide, Rev. 3.1

2-60 Freescale Semiconductor



Pinout Tables

Table 2-21. Ethernet Input / Control Functions by Pin (continued)

PIN / BALL NUMBER Function ALE Description
Value
Pin ETH_16 Ball LO2
GPIO hi -z INTERRUPT
usB2 hi-z USB_2_OVRCNT
USB Over Current
ETH7 Wire hi-z INTERRUPT
ETH7 Wire / USB2 hi-z USB_2_OVRCNT
USB Over Current
ETH18 Wire w/o MD hi-z ETH_RXERR
Ethernet Receive Error Input
ETH18 Wire w/ MD hi-z ETH_RXERR
Ethernet Receive Error Input
EHT7 Wire, UART4e, J1850 hi-z UART4e_DCD
Uart Carrier Detect
ETH7 Wire, J1850 hi-z INTERRUPT
UART_4, UARTS5e, J1850 hi-z INTERRUPT
UARTS5e, J1850 hi -z INTERRUPT
J1850 hi-z INTERRUPT
Pin ETH_17 Ball JO4
GPIO hi-z GPIO
Simple General Purpose Output with WAKE UP
usB2 hi-z GPIO
Simple General Purpose Output with WAKE UP
ETH7 Wire hi-z GPIO
Simple General Purpose Output with WAKE UP
ETH7 Wire / USB2 hi -z GPIO
Simple General Purpose Output with WAKE UP
ETH18 Wire w/o MD hi-z ETH_CRS
Ethernet Carrier Sense Input
ETH18 Wire w/ MD hi-z ETH_CRS
Ethernet Carrier Sense Input
EHT7 Wire, UART4e, J1850 hi-z GPIO
Simple General Purpose Output with WAKE UP
ETH7 Wire, J1850 hi-z GPIO
Simple General Purpose Output with WAKE UP
UART_4, UARTS5e, J1850 hi-z GPIO
Simple General Purpose Output with WAKE UP
UARTS5e, J1850 hi-z GPIO
Simple General Purpose Output with WAKE UP
J1850 hi-z GPIO
Simple General Purpose Output with WAKE UP
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ut Tables

Timer0 Timer1 Timer7 ATA Chip
(Ic/oc/PwM) | | (ic/oc/pwmy [ (ic/oc/Pwmy) | | Selects | | CAN2 SPI GPIO
1 L 1 L 1 ) 2 L 2 L 4 8 |
Pin Drivers and MUX Logic
TMR_O0 | TMR_1 | TMR_2 | TMR_3 | TMR_4 | TMR_5 | TMR_6 | TMR_
Function P‘[’;g"g:";]ig TIMERO | TIMER1 TIMER2 | TIMER3 | TIMER4 | TIMER5 | TIMER6 | TIMER?
GPIO 00_0X GPIO GPIO GPIO GPIO GPIO GPIO GPIO GPIO
TIMER 00_10 TIMER.O |TIMER_1 [TIMER 2 |[TIMER.3 |[TIMER 4 |[TIMER5 [TIMER 6 |[TIMER_7
ATA_CS 00_11 ATA_CS_0 |ATA_CS_1 |[GPIO GPIO GPIO GPIO GPIO GPIO
TIMER 2 [TIMER_3 |[TIMER 4 [TIMER.5 |[TIMER 6 [TIMER_7
CAN2 01_00 CAN2_TX  |CAN2_RX [GPIO GPIO GPIO GPIO GPIO GPIO
TIMER_2 |[TIMER_3 |[TIMER_4 [TIMER_5 |[TIMER_6 [TIMER_7
SPI 10_00 GPIO GPIO SPI_MOSI  |[SPI_MISO [SPI_SS SPI_CLK  |GPIO GPIO
TIMER_O  |TIMER_1 TIMER_6  [TIMER_7
SPI/ATA_CS [10_11 ATA_CS O |ATA_CS_1 |[SPI_MOSI [SPI_MISO |[SPI_SS SPI_CLK  |GPIO GPIO
TIMER_6  [TIMER_7
CAN2/SPI  [11_00 CAN2_TX |CAN2_RX [SPI_MOSI |SPI_MISO [SPI_SS SPI_CLK  |GPIO GPIO
TIMER_6  [TIMER_7
NOTES:
1. Each pin is individually selectable as a Timer or GPIO. Each Timer can be individually
configured as Input Capture (IC), Output Compare (OC), or Pulse Width Modulator (PWM)
(GPT X Enable and Mode Select Register).
If a timer pin is configured as a GPIO or some other function (SPI, chip select or CAN), the
timer module can still be used internally by software.
2. Timers 6 and 7, when configured as input capture, contain WakeUp functionality.
3. All Timer and GPIO function controls are within the Timer module register set.
4. CAN RX input supports WakeUp functionality.
Figure 2-10. Timer Port Map—8 Pins
Table 2-22. Timer Pin Functions
Pin Name | Dir. GPIO TIMER AP CAN2 SPI CAN2/ SPI
TIMER 0 I/0 | SIMPLE GPIO TIMER O ATA_CS 0 CAN2_TX SIMPLE GPIO CAN2_TX
TIMER 1 I/O | SIMPLE GPIO TIMER 1 ATA_CS_1 CAN2_RX |SIMPLE GPIO| CAN2_RX
TIMER 2 /O | SIMPLE GPIO TIMER 2 SIMPLE GPIO | SIMPLE GPIO | SPI_MOSI SPI_MOSI
TIMER 3 /O | SIMPLE GPIO TIMER 3 SIMPLE GPIO | SIMPLE GPIO | SPI_MISO SPI_MISO
TIMER 4 I/O | SIMPLE GPIO TIMER 4 SIMPLE GPIO | SIMPLE GPIO SPI_SS SPI_SS
TIMER 5 I/O | SIMPLE GPIO TIMER 5 SIMPLE GPIO | SIMPLE GPIO SPI_CLK SPI_CLK
TIMER 6 /0 | SIMPLE GPIO TIMER 6 SIMPLE GPIO | SIMPLE GPIO | SIMPLE GPIO | SIMPLE GPIO
TIMER 7 /0 | SIMPLE GPIO TIMER 7 SIMPLE GPIO | SIMPLE GPIO | SIMPLE GPIO | SIMPLE GPIO
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Pinout Tables

Table 2-23. Timer Functions by Pin

PIN / BALL NUMBER Function sese‘ Description
alue
Pin TIMER_O Ball Y20
TIMER hi-z TIMER_O
GPIO hi-z GPIO
Simple General Purpose 1/10
ATA CHIP SELECTS hi-z ATA_CSO
ATA Chip Select 0
CAN2 hi-z CAN2_TX
CAN 2 Transmit Data
SPI hi-z GPIO
Simple General Purpose 1/0O
CAN2 / SPI hi-z CAN2_TX
CAN 2 Transmit Data
Pin TIMER_1 Ball V18
TIMER hi-z TIMER_1
GPIO hi-z GPIO
Simple General Purpose 1/10
ATA CHIP SELECTS hi-z ATA_CSO0
ATA Chip Select 1
CAN2 hi-z CAN2_RX
CAN 2 Receive Data
SPI hi-z GPIO
Simple General Purpose 1/0
CAN2 / SPI hi-z CAN2_RX
CAN 2 Receive Data
Pin TIMER_2 Ball D03
TIMER hi-z TIMER_2
GPIO hi-z GPIO
Simple General Purpose 1/10
ATA CHIP SELECTS hi-z GPIO
Simple General Purpose I/0O
CAN2 hi-z GPIO
Simple General Purpose 1/0
SPI hi-z SPI _MOSI
SPI Master Out Slave In
CAN2/ SPI hi-z SPI MOSI
SPI Master Out Slave In
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ut Tables

Table 2-23. Timer Functions by Pin (continued)

PIN / BALL NUMBER Function sese‘ Description
alue
Pin TIMER_3 Ball D02

TIMER hi-z TIMER_3
GPIO hi-z GPIO

Simple General Purpose 1/0
ATA CHIP SELECTS hi-z GPIO

Simple General Purpose I/O
CAN2 hi-z GPIO

Simple General Purpose 1/0
SPI hi-z SPI _MISO

SPI Master In Slave Out
CAN2/ SPI hi-z SPI MISO

SPI Master In Slave Out

Pin TIMER_4 Ball DO1

TIMER hi-z TIMER_4
GPIO hi-z GPIO

Simple General Purpose 1/0
ATA CHIP SELECTS hi-z GPIO

Simple General Purpose I/0O
CAN2 hi-z GPIO

Simple General Purpose 1/0
SPI hi-z SPI_SS

SPI Slave Select
CAN2/SPI hi-z SPI SS

SPI Slave Select

Pin TIMER_5 Ball EO3

TIMER hi-z TIMER_5
GPIO hi-z GPIO

Simple General Purpose 1/0
ATA CHIP SELECTS hi-z GPIO

Simple General Purpose I/0
CAN2 hi-z GPIO

Simple General Purpose 1/10
SPI hi-z SPI_CLK

SPI Clock
CAN2/SPI hi-z SPI CLK

SPI Clock
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Table 2-23. Timer Functions by Pin (continued)

Pinout Tables

PIN / BALL NUMBER Function sese‘ Description
alue
Pin TIMER_6 Ball EO2
TIMER hi-z TIMER_6
GPIO hi-z GPIO
Simple General Purpose 1/0
ATA CHIP SELECTS hi-z GPIO
Simple General Purpose 1/10
CAN2 hi-z GPIO
Simple General Purpose 1/0
SPI hi-z GPIO
Simple General Purpose 1/0
CAN2/SPI hi-z GPIO
Simple General Purpose 1/0O
Pin TIMER_7 Ball EO1
TIMER hi-z TIMER_7
GPIO hi-z GPIO
Simple General Purpose 1/0
ATA CHIP SELECTS hi-z GPIO
Simple General Purpose 1/10
CAN2 hi-z GPIO
Simple General Purpose 1/0
SPI hi-z GPIO
Simple General Purpose 1/0
CAN2/SPI hi-z GPIO
Simple General Purpose 1/0
PSCe6 GPIO
4 L 4 L
Pin Drivers and MUX Logic
PSC6_0 PSC6_1 PSC6_2 PSC6_3
Function P"[g;‘i‘]’"f PSC6_0 PSC6_1 PSC6_2 PSC6_3
GPIO 000 GPIO_W/WAKE_|GPIO_W/WAKE_UP|GPIO GPIO
(0]
UART6/ 101 UART6_RXD/  |[UART6_CTS UART6_TXD/ UART6_RTS
IrDA IrDA_RX IrDA_TX
CODEC6/ (111 CODEC6_RXD/ |CODEC6_FRAME |CODEC6_TXD/ |CODEC6_CLK/
IrDA IrDA_RX IrDA_TX IR_USB_CLK

Figure 2-11. PSC6 Port Map—4 Pins
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ut Tables

Table 2-24. PSC6 Pin Functions

Pin name Dir. GPIO UART®6/ IrDA CODECS6 / IrDA
PSC6_0 /10 WAKE_UP UART6_RXD CODEC6_RXD
IrDA_RX Irda_RX
PSC6_1 /0 WAKE_UP UART6_CTS CODEC6_FRAME
PSC6_2 /10 SIMPLE GPIO UART6_TXD CODEC6_TXD
IrDA_TX IrDA_TX
PSC6_3 /10 SIMPLE GPIO UART6_RTS CODEC6_CLK/
IR_USB_CLK
Table 2-25. PSC6 Functions by Pin
PIN / BALL NUMBER Function sese‘ Description
alue
Pin PSC6_0 Ball B12
GPIO hi-z GPIO
Simple General Purpose 1/0 with WAKE UP
UART6 / IrDA hi-z UART6_RXD
Uart Receive Data
IrDA_RX IrDA Receive Data
CODECS6 / IrDA hi-z CODEC6_RXD
CODEC Receive Data
IrDA_RX IrDA Receive Data
Pin PSC6_1 Ball C11
GPIO hi-z GPIO
Simple General Purpose 1/0 with WAKE UP
UART6 hi-z UART6_CTS
Uart Clear To Send
CODEC6 hi-z CODEC6_FRAME
CODEC Frame Sync
Pin PSC6_2 Ball A12
GPIO hi-z GPIO
Simple General Purpose I/0
UART6 / IrDA hi-z UART6_TXD
Uart Transmit Data
IrDA_TX Irda Transmit Data
CODECS6 / IrDA hi-z CODEC6_TXD
CODEC Transmit Data
IrDA_TX Irda Transmit Data
Pin PSC6_3 Ball C13
GPIO hi-z GPIO
Simple General Purpose 1/0
UART6 hi-z UART6_RTS
Uart Clear To Send
CODECS6 / IrDA hi-z CODEC6_CLK
IR_USB_CLK
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Pinout Tables

12C1 12C2 CAN1 ATA Chip
Selects
2 | 2 | 2 L 2 )
Pin Drivers and MUX Logic
12C_0 12C_1 12C_2 12C_3
Function Port_conf 12C_0 12C_1 12C_2 12C_3
12C1/12C2 default 2C1_CLK 12C1_IO [2C2_CLK 12C2_10
CAN1/12C2  |Port_conf[2:3]=01 |CAN1_TX CAN1_RX [2C2_CLK 12C2_10
12C1/ ATA CHIP |Port_conf[6:7]=10 |I2C1_CLK 12C1_10 ATA_CS_0 ATA_CS_1
SELECTS
NOTE:

1. CAN RX input supports WakeUp functionality.

Figure 2-12. I2C Port Map—4 Pins (two pins each, for two I>Cs)

Table 2-26. I2C Functions by Pin

PIN / BALL NUMBER Function A Description
Value
Pin 12C_0 Ball V19
12C_1/12C_2 12C_1_CLK
12C Clock
CAN_1/12C_2 CAN1_TX
CAN Transmit Data
12C_1/ATA_CS 12C_1_CLK
12C Clock
Pin 12C_A1 Ball W19
12C_1/12C_2 12C_1_I/O
CAN1/CAN2 CAN1_RX
12C_1/ATA_CS 12C_1_l/O0
Pin12C_2 Ball V20
12C_1/12C_2 12C_2_CLK
12C Clock
CAN1/CAN2 12C_2_CLK
12C Clock
12C_1/ATA_CS ATA_CSO
ATA Chip Select 0
Pin 12C_3 Ball W20
12C_1/12C_2 12C_2_1/0
12C 1/O line
CAN1/CAN2 12C_2_1/0
12C 1/O line
12C_1/ATA_CS ATA_CSH1
ATA Chip Select 1
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ut Tables

Table 2-27. SDRAM Bus Pin Functions

PIN BALL NUMBER Function | Heset Description
Value

Pin MEM_RAS logic0 | SDRAM Bus Row Address Strobe
Ball A18
Pin MEM_CAS logic0 | SDRAM Bus Column Address Strobe
Ball B19
Pin MEM_WE logic0 | SDRAM Bus Write enable
Ball A19
Pin MEM_CS_0 logic 1 SDRAM Bus Chip Select 0
Ball B18
Pin MEM_CS_1 logic1 | SDRAM Bus Chip Select 1
Ball C15 (GPIO_WKUP_6) (shared with GPIO_WKUP_6)
Pin MEM_CLK_EN logic0 | SDRAM Bus Clock Enable
Ball F20
Pin MEM_CLK logic0 | SDRAM Bus Memory Clock
Ball G19
Pin MEM_CLK logic 1 SDRAM Bus Inverted Memory Clock
Ball G20
Pin MEM_MBA_1 logic0 | SDRAM Bus Memory Bank Address 1
Ball A17
Pin MEM_MBA_O logic0 | SDRAM Bus Memory Bank Address 0
Ball C18
Pin MEM_MDQS_3 hi-z SDRAM Bus Bidirectional Data Bus Strobe 3
Ball L18
Pin MEM_MDQS_2 hi-z SDRAM Bus Bidirectional Data Bus Strobe 2
Ball D18
Pin MEM_MDQS_1 hi-z SDRAM Bus Bidirectional Data Bus Strobe 1
Ball H20
Pin MEM_MDQS_0 hi-z SDRAM Bus Bidirectional Data Bus Strobe 0
Ball N20
Pin MEM_DQM_3 SDRAM Bus Data Mask 3
Ball L17
Pin MEM_DQM_2 SDRAM Bus Data Mask 2
Ball A20
Pin MEM_DQM_1 SDRAM Bus Data Mask 1
Ball H19
Pin MEM_DQM_0 SDRAM Bus Data Mask 0
Ball N19
Pin MEM_MA_12 logic0 | SDRAM Bus Memory Address 12

Ball F19
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Table 2-27. SDRAM Bus Pin Functions (continued)

Pinout Tables

Reset

Ball N17

PIN BALL NUMBER Function Description
Value

Pin MEM_MA_11 logic0 | SDRAM Bus Memory Address 11
Ball E20
Pin MEM_MA_10 logic0 | SDRAM Bus Memory Address 10
Ball B17
Pin MEM_MA_9 logic0 | SDRAM Bus Memory Address 9
Ball E19
Pin MEM_MA_8 logic0 | SDRAM Bus Memory Address 8
Ball D20
Pin MEM_MA_7 logic0 | SDRAM Bus Memory Address 7
Ball D19
Pin MEM_MA_6 logic0 | SDRAM Bus Memory Address 6
Ball C20
Pin MEM_MA_5 logic0 | SDRAM Bus Memory Address 5
Ball C19
Pin MEM_MA_4 logic0 | SDRAM Bus Memory Address 4
Ball B20
Pin MEM_MA_3 logic0 | SDRAM Bus Memory Address 3
Ball C16
Pin MEM_MA_2 logic0 | SDRAM Bus Memory Address 2
Ball B16
Pin MEM_MA_1 logic0 | SDRAM Bus Memory Address 1
Ball A16
Pin MEM_MA_O logic0 | SDRAM Bus Memory Address 0
Ball C17
Pin MEM_MDQ_31 hi-z SDRAM Bus Data 31
Ball U18
Pin MEM_MDQ_30 hi-z SDRAM Bus Data 30
Ball T18
Pin MEM_MDQ_29 hi-z SDRAM Bus Data 29
Ball R18
Pin MEM_MDQ_28 hi-z SDRAM Bus Data 28
Ball R17°
Pin MEM_MDQ_27 hi-z SDRAM Bus Data 27
Ball P18
Pin MEM_MDQ_26 hi-z SDRAM Bus Data 26
Ball N18
Pin MEM_MDQ_25 hi-z SDRAM Bus Data 25
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Table 2-27. SDRAM Bus Pin Functions (continued)

Ball P20

PIN BALL NUMBER Function | Heset Description
Value

Pin MEM_MDQ_24 hi-z SDRAM Bus Data 24
Ball M18
Pin MEM_MDQ_23 hi-z SDRAM Bus Data 23
Ball K18
Pin MEM_MDQ_22 hi-z SDRAM Bus Data 22
Ball J17
Pin MEM_MDQ_21 hi-z SDRAM Bus Data 21
Ball J18
Pin MEM_MDQ_20 hi-z SDRAM Bus Data 20
Ball H18
Pin MEM_MDQ_19 hi-z SDRAM Bus Data 19
Ball G18
Pin MEM_MDQ_18 hi-z SDRAM Bus Data 18
Ball G17
Pin MEM_MDQ_17 hi-z SDRAM Bus Data 17
Ball F18
Pin MEM_MDQ_16 hi-z SDRAM Bus Data 16
Ball E18
Pin MEM_MDQ_15 hi-z SDRAM Bus Data 15
Ball M20
Pin MEM_MDQ_14 hi-z SDRAM Bus Data 14
Ball M19
Pin MEM_MDQ_13 hi-z SDRAM Bus Data 13
Ball L20
Pin MEM_MDQ_12 hi-z SDRAM Bus Data 12
Ball L19
Pin MEM_MDQ_11 hi-z SDRAM Bus Data 11
Ball K20
Pin MEM_MDQ_10 hi-z SDRAM Bus Data 10
Ball K19
Pin MEM_MDQ_9 hi-z SDRAM Bus Data 9
Ball J20°
Pin MEM_MDQ_8 hi-z SDRAM Bus Data 8
Ball J19
Pin MEM_MDQ_7 hi-z SDRAM Bus Data 7
Ball P19
Pin MEM_MDQ_6 hi-z SDRAM Bus Data 6
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Table 2-27. SDRAM Bus Pin Functions (continued)

Pinout Tables

PIN BALL NUMBER Function | Heset Description
Value

Pin MEM_MDQ_5 hi-z SDRAM Bus Data 5

Ball R19

Pin MEM_MDQ_4 hi-z SDRAM Bus Data 4

Ball R20

Pin MEM_MDQ_3 hi-z SDRAM Bus Data 3

Ball T19

Pin MEM_MDQ_2 hi-z SDRAM Bus Data 2

Ball T20

Pin MEM_MDQ_1 hi-z SDRAM Bus Data 1

Ball U19

Pin MEM_MDQ_0 hi-z SDRAM Bus Data 0

Ball U20

Pin MEM_RDCLK clk SDRAM Bus Memory Read Clock

Ball not pinned out

(not pinned out)

Table 2-28. JTAG and Test Pin Functions

PIN BALL NUMBER Function | Heset Description
Value
Pin JTAG_TCK JTAG Test Clock
Ball B04
Pin JTAG_TMS JTAG Test Mode Select
Ball A04
Pin JTAG_TDI JTAG Test Data In
Ball A03
Pin JTAG_TRST JTAG Reset
Ball BO3
Pin JTAG_TDO JTAG Test Data Out
Ball A02

Pin TEST_MODE_O
Ball B02

Test Mode Select 0 (for production test)

NOTE: This pin requires a pull-down resistor.

Pin TEST_MODE_1

Test Mode Select 1 (for production test)

Ball AO1 NOTE: This pin requires a pull-down resistor.
Pin TEST_SEL_O Scan Enable (for production test), PLL_BYPASS -
Ball BO1 input, CK_STOP - output

Pin TEST_SEL_1
Ball C03

ENID Input in Test Mode (for production test)
NOTE: This pin requires a pull-down resistor.
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Table 2-29. CLOCK / RESET Pin Functions

CLOCK/RESET Functions AL Description
Value
Pin PORRESET logic1 |Power On Reset
Ball A13
Pin HRESET logic1 |Hard Reset
Ball B13
Pin SRESET logic 1 |Soft Reset
Ball A14
Pin SYS_XTAL_IN APLL Chip clock crystal / external clock input
Ball A15
Pin SYS_XTAL_OUT clk APLL Chip Clock Crystal

Ball D14

Pin SYS_PLL_TPA

MPC5200 System Test PIl Output (analog

Ball B15 output)
Table 2-30. Dedicated GPIO Pin Function
DEDICATED GPIO Functions A Description
Value
Pin GPIO_WKUP_6 Ball C15
GPIO Wake_Up logic 0 Asynchronous GPIO with Wake_Up Capability
GPIO_WKUP_6
Memory Chip Select logic 0 SDRAM Chip Select 1
Pin GPIO_WKUP_7 Ball C12
GPIO Wake_Up hi-z Asynchronous GPIO with Wake_Up Capability
GPIO_WKUP_7
LocalPlus MOST/Graphics TSIZ hi-z TSIZ1 for LocalPlus MOST/GRAPHICS mode

Table 2-31. Systems Integration Unit Pin Functions

SYSTEMS INTEGRATION Functions Reset Describtions
UNIT Value P
Pin LP_CSO logic 1 | LocalPlus Bus Chip Select 0
Ball W14
Pin LP_CS1 logic 1 | LocalPlus Bus Chip Select 1
Ball Y14
Pin LP_CS2 logic 1 | LocalPlus Bus Chip Select 2
Ball V15
Pin LP_CS3 logic 1 | LocalPlus Bus Chip Select 3
Ball W15
Pin LP_CS4 logic 1 | LocalPlus Bus Chip Select 4
Ball Y15
Pin LP_CS5 logic 1 | LocalPlus Bus Chip Select 5
Ball V16
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Table 2-31. Systems Integration Unit Pin Functions (continued)

Pinout Tables

SYSTEMS INTEGRATION Functions Reset Describtions
UNIT Value P
Pin LP_OE logic 1 | LocalPlus Bus Output Enable
Ball D08
Pin IRQO External Interrupt O
Ball PO3
Pin IRQ1 External Interrupt 1
Ball PO1
Pin IRQ2 External Interrupt 2
Ball P02
Pin IRQ3 External Interrupt 3
Ball RO1
Pin RTC_XTAL_IN Real Time Clock Crystal Input / External
Ball C02 Clock Input
Pin RTC_XTAL_OUT Real Time Clock Crystal Ouput
Ball CO1
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Chapter 3
Memory Map

3.1 Overview

The following sections are contained in this document:

+  MPC5200 Internal Register Memory Map

»  MPC5200 Memory Map

*+  SDRAM Bus

*  LocalPlus Bus
— Memory Cycles

— Boot Chip Select
—  Chip Selects

— ATA Cycles
— PCI Cycles

*+  MPC5200 Register Summaries
— Memory Map Registers -- MBAR + 0x0000
— SDRAM Registers -- MBAR + 0x0100
— Clock Distribution Module Registers -- MBAR + 0x0200
—  Chip Select Configuration Registers -- MBAR + 0x0300
— Interrupt Controller Registers -- MBAR + 0x0500
— General Purpose Timer Registers -- MBAR + 0x0600
— Slice Timer Control Registers -- MBAR + 0x0700
— Real Time Clock Registers -- MBAR + 0x0800
— MSCAN Registers -- MBAR + 0x0900
— Simple GPIO Registers -- MBAR + 0x0B00
—  Wake-up GPIO Registers -- MBAR + 0x0C00
— PCI Registers -- MBAR + 0x0D00
— Serial Peripheral Interface Registers -- MBAR + 0x0F00
— USB Host Registers -- MBAR + 0x1000
— BestComm Registers -- MBAR + 0x1200
— J1850 (BDLC Controller) Registers -- MBAR + 0x1300
— XL BUS ARbitration Registers -- MBAR + 0x1F00
— PSCI Registers -- MBAR + 0x2000
— PSC2 Registers -- MBAR + 0x2200
— PSC3 Registers -- MBAR + 0x2400
— PSC4 Registers -- MBAR + 0x2600
— PSCS Registers -- MBAR + 0x2800
— PSC6 Registers -- MBAR + 0x2C00
— Ethernet Registers -- MBAR + 0x3000
— BestComm / PCI Interface Registers -- MBAR + 0x3800
—  ATA Bus Configuration Registers -- MBAR + 0x3A00
— BestComm / LocalPlus Interface Registers -- MBAR + 0x3C00
— I2C Configuration Registers -- MBAR + 0x3D00
— SRAM Module -- MBAR + 0x8000
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nal Register Memory Map

3.2 Internal Register Memory Map

Table 3-1. Internal Register Memory Map

Address Name Description Reference
MBAR + 0x0000 MM Memory Map Registers Section 3.3.3
MBAR + 0x0100 SDRAM | SDRAM Memory Controller registers. Section 8.7
MBAR + 0x0200 CDM | Clock Distribution Module registers. Section 5.5
MBAR + 0x0300 CSC | Chip Select Controller registers. Section 9.7.2
MBAR + 0x0500 ICTL | Interrupt Controller registers. Section 7.2.3
MBAR + 0x0600 GPT | General Purpose Timer registers. Section 7.4.4
MBAR + 0x0700 SLT | Slice Time registers. Section 7.5.1
MBAR + 0x0800 RTC |Real-Time Clock registers. Section 7.6.3
MBAR + 0x0900 CAN | MSCAN registers. Section 19.5.2
MBAR + 0x0B00 GPS | GPIO Standard registers Section 7.3.2.1
MBAR + 0x0C00 GPW | GPIO Wake up registers. Section 7.3.2.2
MBAR + 0x0D00O PCI PCI XLB Configuration registers Section 10.3
MBAR + OxOF00 SPI Serial Peripheral Interface registers. Section 17.3
MBAR + 0x1000 USB | Universal Serial Bus registers. Section 12.4
MBAR + 0x1200 BDMA | BestComm DMA registers. Section 13.12
MBAR + 0x1300 BDLC |J1850 (BDLC) registers Section 19.7
MBAR + 0x1F00 XLARB |XL BUS ARBITRATION Registers Section 16.2
MBAR + 0x2000 PSC1 | Programmable Serial Controller 1 registers. Section 15.2
MBAR + 0x2200 PSC2 |Programmable Serial Controller 2 registers. Section 15.2
MBAR + 0x2400 PSC3 |Programmable Serial Controller 3 registers. Section 15.2
MBAR + 0x2600 PSC4 |Programmable Serial Controller 4 registers. Section 15.2
MBAR + 0x2800 PSC5 |Programmable Serial Controller 5 registers. Section 15.2
MBAR + 0x2C00 PSC6 |Programmable Serial Controller 6 / Infra-Red Data | Section 15.2

Association registers.

MBAR + 0x3000 ETH Ethernet registers. Section 14.5

MBAR + 0x3800 BPCI | BestComm DMA PCI registers. Section 10.3

MBAR + 0x3A00 ATA Advanced Technology Attachment registers. Section 11.3.1
Section 11.3.2
Section 11.3.3

MBAR + 0x3C00 BLPC |BestComm DMA LocalPlus registers Section 9.7.2

MBAR + 0x3D00 12C Inter-Integrated Circuit registers. Section 18.3

MBAR + 0x8000 SRAM | On-chip Static RAM memory locations. Section 13.13
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MPC5200 Memory Map

3.3 MPC5200 Memory Map

The MPC5200 memory map has the following main regions:
*  MPC5200 Internal Register Space
«  External Busses
— SDRAM Bus
— LocalPlus Bus
— External Chip Selects 0 - 7
— Memory Space
— Boot Space
— Program Space
— Data Space
*  ATA Space

3.3.1 MPC5200 Internal Register Space

The internal registers of the MPC5200 are memory mapped, just like external RAM or any other peripheral devices. The addresses of the
internal registers are expressed as offsets to the contents of the MBAR Register (Memory Base Address Register).

The Memory Base Address Register contains the upper 16 bits of the register address space. This sixteen bit value is contained in the lower
16 bits (bit 16 - bit 31) of the Memory Base Address Register. The default value at the release of RESET contained in the MBAR Register is
0x0000 8000. To form a register address, the lower sixteen bits of MBAR are left-justified, forming address bits A31 - A16. Then the 16-bit
register offset address for a particular register is concatenated with this value to form a 32-bit address.

NOTE

On the LocalPlus Bus, A31 is the Most Significant Bit and A0 is the Least Significant Bit. It is most
important to note that the internal registers of the MPC5200 use bit 0 as the Most Significant Bit and
bit 31 as the Least Significant Bit.

The Memory Base Address Register is memory mapped, itself, and it is also the first register in the
Internal Register Space. Because the default value in MBAR from the release of RESET is 0x0000
8000 and the MBAR register has an offset address of 0x0000 0000, the absolute address of MBAR
becomes 0x8000 0000.

For an additional example, the offset addresses of the Clock Distribution Module Registers start at 0x0200. Using the default value in MBAR,
the address of the first register in the Clock Distribution Module is 0x8000 0200.

NOTE
While the MBAR register can be read or written at anytime, the system software must remember the
location to which MBAR gets reassigned. Once the contents of the MBAR register are changed, thus
reassigning the entire register set to other memory locations, there is no mechanism for finding out
the current contents of MBAR except by reading the register at its new address. Thus, it is good
practice to store the current contents of MBAR 1in a predefined, user accessible location.

3.3.2 External Busses

There are two external data / address bus structures on the MPC5200. These are the LocalPlus Bus and the SDRAM Bus. The MPC5200
always begins execution from the release of RESET on the LocalPlus Bus and from the memory device connected to LP_CS0.

3.3.2.1 SDRAM Bus

The SDRAM BUS is designed to accommodate Synchronous Single Data Rate DRAM and Synchronous Double Data Rate DRAM. Program
execution generally occurs from programs stored in the memory located on the SDRAM Bus. The SDRAM bus has burst read capability which
greatly enhances the bandwidth of the SDRAM Bus. The Memory Clock that drives the SDRAM bus is equal to the XL Bus clock frequency.

From Power On Reset the SDRAM Bus is inactive, that is, the chip select line for the SDRAM s is inactive. The appropriate registers must
first be programmed to configure the SDRAM Bus chip select line and make it active before program execution can begin on the SDRAM
bus. In general, when a system begins operation from a Power On Reset, “programs stored as data” in memory devices on the LocalPlus Bus
are transferred to the SDRAM bus memory by a program stored in the Boot Device on the LocalPlus Bus. Once the “programs stored as data”
are transferred to the SDRAM bus memory, the Boot program then causes the CPU to jump to the start address of the program which is now
located in SDRAM Bus memory and execution continues from the SDRAM Bus memory.
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3.3.2.2 LocalPlus Bus

The LocalPlus Bus is designed to connect to ROM, FLASH, static RAM and other peripheral devices. It is not designed to accommodate
DRAM’s. Program execution begins from the LocalPlus Bus memory device connected to LP_CS0. In actual practice, the only programs that
are usually executed from LocalPlus Bus memory are those used to initialize the MPC5200 and to transfer data from LocalPlus Bus memory
to SDRAM bus memory. In general, programs are stored as data in non-volatile memory on the LocalPlus Bus and then transferred to the
SDRAM Bus. Once the transfer occurs, program execution is transferred to a program residing in memory on the SDRAM Bus.

The LocalPlus Bus can be accessed by the CPU to perform direct reads and writes of external memory or the LocalPlus Bus can be a
BestComm Peripheral. In this case, the CPU programs the BestComm Controller to automatically transfer data from a particular source
address to the LocalPlus memory or from the LocalPlus memory to a particular destination address. Almost all peripheral modules, such as
the PSC modules, and both the SDRAM Bus and LocalPlus Bus can be BestComm data sources or destinations.

There are 8 chip select lines, CSO - CS7, associated with the LocalPlus Bus. Also, there are three basic memory access types that can be run
on the LocalPlus bus. These are normal memory accesses, PCI cycles and ATA cycles.

The LocalPlus LP_CSO pin can have two configurations. It can be the BOOT Chip Select line, which is its default condition from the release
of RESET, and it can be configured after RESET to be LP_CS0. When configured as the BOOT Chip Select, this chip select line can select
Program Space. Thus, program execution can occur from the memory device selected by LP_CSO0. If the LP_CSO0 pin is configured for data
space by user software, then only Data Space Memory can be read or written.

Associated with each Chip Select line is a Start Address Register and a Stop Address Register. There are two Chip Select Start/Stop Address
Register pairs associated with the LP_CSO0 pin. One Chip Select Start/Stop Register pair is used to configure the LP_CS0 pin as the BOOT
Chip Select and the other register pair configures the LP_CSO0 pin to run normal memory access cycles in data space, only. Only one of the
LP_CSO0 Chip Select Start/Stop Address Register pairs should be active at any given time.

When enabled as the Boot Chip Select, only reads are possible. Reads of 64-bits are supported for instruction fetches. Burst reads are also
supported. When enabled as a data space memory chip select, only Data Space reads and writes are supported. Code cannot be executed from
a memory device connected to LP_CSO0 when it is configured as a data space chip select. Bursting is not supported and reads are limited to
32-bits.

There are two additional Start/Stop Address Register pairs used for PCI cycles. These registers are not associated with any chip select line.
Chip Select 4 and Chip Select 5 can be configured to run normal memory cycles or ATA cycles. Chip Select 1 - 3 and Chip Select 6 - 7 can
only run normal memory cycles.

All the address related registers in this module are in the form of Start/Stop pairs. An address appearing on XL Bus is compared as
equal-to-or-greater than the Start value and less-than-or-equal-to the Stop value. If both tests pass then a valid address “hit” occurs for the
associated space. For Start values the unused bits are assumed to be zero, for Stop values the unused bits are assumed to be high.

Address registers (and the MBAR itself) have only 16 significant bits. Although these bits are right-justified in the registers they are actually
interpreted as the most significant 17 bits of the address for comparison tests. For this reason, software must right shift an absolute address by
16 before writing it as a value into the desired START or STOP Address register. The same is true when reading values from these registers.

Start/Stop comparisons are enabled only if the corresponding enable bit in the MM Address Space Enable Register is high. The proper method
for updating Start/Stop registers is to first write the enable bit to zero, update both the Start and Stop registers, and then re-enable the
corresponding enable bit by writing it high.

NOTE

Failure to follow the above procedure could result in bus hanging and machine check errors.
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3.3.3 Memory Map Space Register Description

These registers exist in the Memory Map register space relative to Memory Base Address Register (MBAR).

3.3.3.1 Memory Address Base Register —MBAR + 0x0000

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R
Base Address Register
w
RESET 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:15 Reserved These bits are reserved.
16:31 | Base Address | Provides the offset to which all register space for MPC5200 is accessed. The reset value of
Register this register is 0x8000, which provides for a MBAR of 0x8000 0000. All of MPC5200
registers are then accessible at MBAR+offset, where offset refers to the given value in
Table 3-1 for the respective module.
3.3.3.2 Boot and Chip Select Addresses
MBAR -
offset Name Description
0x0004 CSO0 Start | Chip Select 0 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.
0x0008 CSO0 Stop
Address
0x000C CS1 Start | Chip Select 1 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.
0x0010 CS1 Stop
Address
0x0014 CS2 Start | Chip Select 2 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.
0x0018 CS2 Stop
Address
0x001C CS3 Start | Chip Select 3 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.
0x0020 CS83 Stop
Address
0x0024 CS4 Start Chip Select 4 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.
0x0028 CS4 Stop
Address
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MBAR

offset Name Description

0x002C CS5 Start | Chip Select 5 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.

0x0030 CS5 Stop

Address
0x004C Boot Start Boot Addressing through the LocalPlus Bus. Any access on an address between the
Address Start and Stop Addresses accesses the boot space. By default, the address space

accessed starts at 0x0000 0000 or OxFFFO 0000 depends on the reset configuration.

0x0050 Boot Stop | g size of the boot address space after reset is 512Kbytes.

Address

0x0058 CS6 Start | Chip Select 6 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.

0x005C CS6 Stop
Address

0x0060 CS7 Start | Chip Select 7 through the LocalPlus Bus. Any access on an address between the Start
Address and Stop Addresses enables this chip select.

0x0064 CS7 Stop
Address

All of these Base Address Registers work the same

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Base Address
w
RESET 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bits Name Description
0:15 Reserved These bits are reserved.

16:31 | Base Address | The 16 most significant bits of the Base Address. A value of 0x4000 would translate into a
base address of 0x4000 0000.

3.3.3.3 SDRAM Chip Select Configuration Registers

MBAR

offset Name Description

0x0034 SDRAM Chip | Contains the Base Addresses and configurations for SDRAM'’s connected to the
Select 0 SDRAM controller.

0x0038 SDRAM Chip
Select 1

MPC5200 Users Guide, Rev. 3.1
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msb 0 1 2 5 6 7 8 9 10 11 12 13 14 15
R Base XLB Address Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 21 22 23 24 25 26 27 28 29 30 31lisb
R Reserved SDRAM Size
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:11 Base XLB Start address for memory
Address
12:26 Reserved These bits are reserved.
27:31 SDRAM size

Should be set to size of SDRAM at corresponding SDRAM chip select. Settings are included
in the following table.

Note: The Base XLB Address has to be SDRAM size aligned.

Me?n[:::? I\Sllize SDRAM size bit setting
11111 4GB
11110 °GB
11101 1GB
11100 512MB
11011 256MB
11010 128MB
11001 64MB
11000 35VB
10111 16MB
10110 sMB
10101 AMB
10100 MB
10011 1MB

00001-10010 Reserved
0000 Disable

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor

3-7



P

5200 Memory Map

3.3.34 IPBI Control Register and Wait State Enable —MBAR+0x0054
The IPBI Control Register consists of the Enables for the Base Addresses set in Memory Map Space
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved CS7 | CS6 | Boot Reserved CS5 | CS4 [ CS3 | CS2 | CS1 | CSO
W Ena | Ena | Ena Ena Ena | Ena | Ena | Ena | Ena
RESET 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved WSE
W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bits Name Description
0:3 Reserved These bits are reserved.
4 CS7 Ena Chip Select 7 Enable
5 CS6 Ena Chip Select 6 Enable
6 Boot Ena Boot Enable
7:9 Reserved These bits are reserved.
10 CS5 Ena Chip Select 5 Enable
11 CS4 Ena Chip Select 4 Enable
12 CS3 Ena Chip Select 3 Enable
13 CS2 Ena Chip Select 2 Enable
14 CS1 Ena Chip Select 1 Enable
15 CSO0 Ena Chip Select 0 Enable
16:30 Reserved These bits are reserved.
31 WSE Wait State Enable bit. This bit should always be enabled when running an IP bus frequency
of >66MHz.
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Chapter 4
Resets and Reset Configuration

4.1 Overview

The following sections are contained in this document:
*  Hard and Soft Reset Pins
*  Reset Sequence
*  Reset Operation
*  Other Resets

*  Reset Configuration

4.2 Hard and Soft Reset Pins

MPC5200 has three primary reset pins, which are implemented as open drain I/Os':
+  Power-On Reset—PORRESET
+  Hard Reset—HRESET
+  Soft Reset—SRESET

PORRESET is a power-on reset input. It is asserted by an external source and must be held active for a specified period of time until power
is stable to the MPC5200.

HRESET and SRESET can be asserted by an external source or they can be asserted by reset generation logic internal to MPC5200.
Internal reset logic analyzes all internal and external reset sources and asserts internal and external reset signals appropriately.

When a hard reset (HRESET) is detected, reset logic counters hold internal and external PORRESETor a minimum of 4096 reference clock
cycles, or until the external reset source releases the reset, whichever is longer.

4.2.1 Power-On Reset—PORRESET

PORRESET must be asserted externally when power is applied to the system for a required period of time (see Section 4.4, Reset Operation).
When PORRESET is asserted, internal logic forces HRESET and SRESET active. The MPC5200 system oscillator must begin oscillation
during PORRESET assertion, and the system APLL establishes a locked condition.

During PORRESET or HRESET the reset configuration word is sampled to establish the initial state of various vital internal MPC5200
functions. The reset configuration word is latched internally when PORRESET or HRESET is released.

When initiated by PORRESET, the 4096 reference clock period minimum HRESET begins counting when PORRESET is released.

Source of power-on reset is an external, board level reset source like a push button, reset control logic, etc.

422 Hard Reset—HRESET

HRESET is a bidirectional signal with a Schmitt-trigger input and an open drain output. HRESET requires an external pull-up. Assertion of
external HRESET causes external HRESET and SRESET, and internal hard and soft resets, to be asserted for at least 4096 reference clock
cycles.

During PORRESET or HRESET the reset configuration word is sampled to establish the initial state of various vital internal MPC5200
functions. The reset configuration word is latched internally when PORRESET or HRESET is released.

HRESET can also be asserted by internal sources. When HRESET is asserted internally, external HRESET and SRESET are also asserted.

Sources of hard reset are:
*  PORRESET or HRESET pins asserted
*  Hard reset asserted by debug module

*  Reset signal asserted by watchdog timer or checkstop reset

1. All “open drain” outputs of MPC5200 are actually regular 3-state output drivers with the output data tied low, and the output enable controlled. Thus,
unlike a true open drain, there is a current path from the external system to the MPC5200 I/O power rail if the external signal is driven above the
MPC5200 I/O power rail voltage.
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4.2.3 Soft Reset—SRESET

External SRESET is an open drain signal. SRESET requires an external pull-up. Assertion of SRESET causes assertion of the internal soft
reset. Internal soft reset is actually an inferrupt that takes the same exception vector as HRESET. In particular, this means that SRESET cannot
abort a hung XLB operation, and no device should use SRESET in a way that interferes with any bus operation in progress.

SRESET can also be asserted by internal sources. When SRESET is asserted internally, external SRESET is also asserted.

Sources of soft reset:
. PORRESET, HRESET, or SRESET external pins asserted
*  Soft reset bit in Clock Distribution Module (CDM) register asserted by processor

*  Soft reset asserted by debug module

4.3 Reset Sequence

Assert internal and external
HRESET and SRESET

PORRESET is asserted —b( Power-On Reset > i%?ﬁ?g;ﬁggl[r?g?g]fmm

Power becomes stable

PORRESET is negated and
Reset configuration is latched

Internal or External

HRESET is assrted Assert internal and external
Y HRESET for 4096
HRESET reference clock cycles
Reset Hold ) APLLs Lock

Sample configuration from
RST CONFIG[15:0]

Internal or External
SRESET is asserted

No Reset signals
Wait > recognized for 2

¢ reference clock cycles

Additional HRESET, SRESET Recognized

Figure 4-1. Reset sequence

4.4 Reset Operation

PORRESET must remain asserted for at least 100us after all power supplies and the system oscillator input are stable and operating within
specs. Following deassertion of power-on reset, HRESET and SRESET remain low for 4096 reference clock cycles.
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Other Resets

! >100us _ ' 4096 ref cycles !

,<—>'< >|

All Power | | |

Supplies | | |

| | |

SYS XTAL | |

- | |

PORRESET | |
- | |
HRESET | |
I | |
SRESET | |
| |

Figure 4-2. PORRESET Assertion

When external HRESET is asserted, internal reset logic catches the reset signal held low and asserts internal hard and soft resets for 4096
reference clock cycles. The external reset signal must be held low for at least 4 reference clock cycles (must catch 4 rising edges of reference
clock) to be recognized and assert the internal reset signals.

Reference clock | |

HRESET

1 edge 4096 ref cycles

A_

2 edges

Internal
Reset

|
|
|
3 edges |
|
|
|

Figure 4-3. Internal Hard Reset vs External HRESET Assertion

The Clock Distribution Module contains a register that can be written by the microprocessor to assert soft reset. Writing the SRESET bit in
this register to zero causes external SRESET and internal soft reset to be asserted.

4.5 Other Resets

MPC5200 has four other reset signals. These signals are specific to certain peripheral modules and are controlled in the context of that module,
not globally.

Table 4-1. Module Specific Reset Signals

Definition

PCI_RESET PCI bus reset output. Generated by processor write to a PCI register.

AC97_1_RES | AC97 reset output. Generated from the AC97 PSC1 module.

AC97_2_RES | AC97 reset output. Generated from the AC97 PSC2 module.

MPC5200 Users Guide, Rev. 3.1
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Table 4-1. Module Specific Reset Signals (continued)

Definition

JTAG_TRST JTAG reset input. Generated externally from JTAG or debug control logic. This input only resets
the JTAG logic. Other system resets (PORRESET, HRESET, and SRESET) do not reset the JTAG

logic.

Note: For information on the reset signal JTAG_TRST and the relationship to other reset signals
refer to the MPC5200 Hardware Specifications.

ATA Reset This is NOT a reset pin on MPC5200. The ATA reset for the external drive must be supplied by the

board level reset source, or if software control is required, generated via a GPIO.

4.6 Reset Configuration

The MPC5200 is initialized by sampling values found on specific device pins during power-on reset (PORRESET) or hard-reset (HRESET).
These pins are outputs in normal operation, but are sampled as inputs during power-on reset or hard-reset. External pull-up or pull-down
resistors on the board are used to force a value on these pins during power-on reset or hard-reset. These values are latched into the CDM Reset
Configuration register at the end of power-on reset or hard-reset, then distributed to various peripherals. After power-on reset or hard-reset,
these outputs overdrive the external pull-up or pull-down resistors and behave as functional outputs. Only during power-on reset or hard-reset
these pins are inputs.

Table 4-2 gives the power-on reset or hard-reset configuration inputs.

Table 4-2. Reset Configuration Word Source Pins

Pkg Reset 1/0 Signal C%I\:I)::(iaset Config Signal Description
Ball | Config Pin Name ontg from CDM P
Register Bit
Y18 | RST_CFGO | ATA_DACK | PORCFG[31] ppc_pll_cfg_4 |MPC5200 G2_LE PPC Core PLL
Configuration
Y17 | RST_CFG1 ATA_IOR PORCFG[30] ppc_pll_cfg_3
W17 | RST_CFG2 ATA_IOW PORCFG[29] ppc_pll_cfg_2
W16 | RST_CFG3 LP_RWB PORCFG[28] ppc_pll_cfg_1
V14 | RST_CFG4 LP_ALE PORCFG[27] ppc_pll_cfg_0
Y13 | RST_CFG5 LP_TS PORCFG[26] xlb_clk_sel bit=0:XLB_CLK=fgystem / 4
bit=1:XLB_CLK=fsystem / 8
H02 | RST_CFG6 uUSB1_1 PORCFG[25] sys_pll_cfg_0 |Dbit=0:fsstem=16 x SYS_XTAL_IN
bit=1:fgystem=12 X SYS_XTAL_IN
HO3 | RST_CFG7 USB1_2 PORCFG[24] sys_pll_cfg1 bit=0:fycosys = fsystem
bit=1 :fvcosys =2X fsystem
K01 RST_CFG8 ETHO PORCFG[23] boot_rom_mg | bit=0:No Boot in Most Graphics Mode 1
bit=1:Boot in Most Graphics Mode %4
K03 | RST_CFG10 ETH2 PORCFG[21] ppc_msrip Microprocessor Boot Address/Exception
table location.
bit=0:0000_0100 (hex)
bit=1:FFF0_0100 (hex)
JO1 | RST_CFG11 ETH3 PORCFG[20] boot_rom_wait |bit=0:4 PCI bus clocks of wait state'
bit=1:48 PCl bus clocks of wait state’
J02 | RST_CFG12 ETH4 PORCFG[19] boot_rom_swap |bit=0:no byte lane swap, same
endian ROM image
bit=1:byte lane swap, different
endian ROM image
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Reset Configuration

Table 4-2. Reset Configuration Word Source Pins (continued)

Pkg Reset 1/0 Signal C%I\g::,?set Config Signal Description
Ball | Config Pin Name ontlg from CDM P
Register Bit
LO3 | RST_CFG13 ETH5 PORCFG[18] | boot_rom_size |For non-muxed boot ROMs: 23
bit=0:8bit boot ROM data bus, 24bit
max boot ROM address bus
bit=1:16bit boot ROM data bus, 16bit
boot ROM address bus
For muxed boot ROMs:
boot ROM address is max 25 significant
bits during address tenure.
bit=0:16bit ROM data bus
bit=1:32bit ROM data bus
NO2 | RST_CFG14 ETH6 PORCFG[17] boot_rom_type |bit=0:non-muxed boot ROM bus,
single tenure transfer. !
bit=1:muxed boot ROM bus, with
address arﬁdata tenures,
ALE and TS active. '
K02 | RST_CFG15 ETHA1 PORCFG[16] large_flash_sel | bit=0:No Boot in Large Flash Mode '
bit=1:Boot in Large Flash Mode 34
Note:
If multipe settings are choosen the following priorities are valid:
1. large_flash_sel
2. boot_rom_mg
3. boot_rom_type
2. The boot_rom_size configuration signal doesn’t influence the address and data bus width of the MOST Graphics boot
mode configuration. The maximum address bus width is fixed to 24 bit and the data bus width is fixed to 32 bit.
3. The boot_rom_size configurationsignal doesn’t influence the address bus width of the Large Flash boot mode
configuration. The maximum address bus width is fixed to 26 bit.
4. The PCI controller is disabled, if booting in Large Flash or MOST Graphics mode is selected.
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Overview

Chapter 5
Clocks and Power Management

5.1 Overview

The following sections are contained in this document:
*  Clock Distribution Module (CDM)
*  MPC5200 Clock Domains

*  Power Management
*  CDM Registers

5.2 Clock Distribution Module (CDM)

The CDM is the source of all internally generated clocks and reset signals. The MPC5200 clock generation uses two analog phase locked loop
(APLL) blocks. The system APLL takes an external reference frequency (nominal 27-33MHz) and generates the following internal clocks.
See Table 5-1.

Table 5-1. Clock Distribution Module

Clock Name Description

XLB CLOCK Microprocessor on-chip 64-bit XLB clock. This is the fundamental MPC5200 frequency.
(xIb_clk)

MEM_CLOCK | SDRAM Controller memory clock supplied to external SDRAM devices. Max frequency is
(mem_clock) 132MHz. The memory clock frequency is always equal to the XLB frequency.

IPB CLock Intellectual Property Bus (IPB) clock.

(ipb_clk)
PCI CLOCK PCI Controller clock.
(pci_clk)
CORE CLOCK | Clock for the 603e G2_LE Core. The core APLL takes the XLB clock and generates the G2_LE

CORE clock.

48MHz CLOCK |48MHz clock for USB and IrDA (PSCB8). This clock can be sourced internally from the CDM or from
USB CLOCK an external source via the IrDA_USB_CLK pin.

5.3 MPC5200 Clock Domains

The MPC5200 has 5 major clock domains, which are listed below. Details are given in the sections that follow.
¢ 603e G2_LE Core Clock Domain—internal processor core frequency
*  Processor Bus (XLB ) Clock Domain —internal 603e G2 _LE Core processor bus
*  SDRAM Memory Controller Clock Domain
*  IPB Clock Domain—programming register and peripheral interface frequency
*  PCI Clock Domain

The following smaller peripheral clock domains can be asynchronous to the fundamental clock frequencies on MPC5200:

Ethernet—The Ethernet Controller requires a 10MHz or 25MHz Tx/Rx clock. Both clocks are inputs to MPC5200, supplied from
the Ethernet physical device (ETH_RXCLK, ETH TXCLK pins). The Ethernet Controller Tx/Rx portion of MPC5200 is
asynchronous to the rest of MPC5200.

USB—The Universal Serial Bus module Tx/Rx portion can be clocked by an external clock source (IR_USB_CLK pin) or can be
clocked by an internally generated clock. Clock frequency must be 48MHz. When the clock source is externally supplied, the USB
module Tx/Rx portion is asynchronous to the rest of MPC5200.

PSC—The PSC (Programmable Serial Controller) module is instantiated in the MPC5200 6 times (PSC1 to PSC6). The PSC has
different modes of operation. In some cases the logic is clocked by internally generated clocks (i.e., UART mode), and in others the
PSC is clocked by external clock sources (i.e., CODEC mode). If the PSC logic clocked from an external source then the logic is
asynchronous to the rest of the chip.

When the PSC6 is configured as IrDA—The Infrared Data Association module Tx/Rx portion can be clocked by an external clock
source (IR_USB_CLK pin) or can be clocked by an internally generated clock.

MPC5200 Users Guide, Rev. 3.1
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— When generated internally, the clock source can be a fix 48MHz clock generator or a programmable clock generator (Mclk).
— When generated externally, the frequency can be different
NOTE
Only one pin is allocated to supply the USB and PSC6/IrDA clock. If both modules require external

clock generation, the frequency must be 4SMHz.

SPI—The SPI (Serial Peripheral Interface) has a clock input pin, SPI_CLK, that can be supplied externally. The SPT module
therefore has a small asynchronous clock domain.

I2C—There are two I°C (Inter-Integrated Circuit) modules on MPC5200. Both have input source clocks (I2CX7CLK) and therefore
asynchronous clock domains.

RTC—The RTC (Real-Time Clock) has its own clock domain, which is clocked by an external 32.768KHz oscillator. The two
oscillator pins are RTC_XTAL IN and RTC_XTL OUT. There is an asynchronous boundary between this clock domain and the
IPB register interface.

JTAG—The JTAG (Joint Test Action Group) has its own clock domain clocked by the JTAG_TCK pin.

The following peripheral functions use clocks generated from CDM.

MSCAN—The MSCAN (Freescale [formerly Motorola] Scalable Controller Area Network) internal baud rate generator also uses
the ipb_clk or can be derived from the oscillator clock sys_xtal_in. The resultant divided clock samples an incoming CAN data stream
and generates an outgoing data stream.

——

SYS_XTAL Clock Domain

| — 1 vecoa i
— ock Domain

Clock | System C ]

Divider LL

| MEM_CLK Clock Domain

SDRAM / DDR

603e G2_LE Core Memory Controller

Processor Clock Domain

r
|
|
I —
1 I L — — J C—”1 XLB_CLK Clock Domain
-
I
|
I
I
A

r—T™—— — — — — — - — — — IPB_CLK Clock Domain
[ XL Bus PCI_CLK Clock Domain
) Arbiter
[ XLB PCI Bus
Control
[ XLB PCI Bus
[ Controller Shared External Bus
i IPBI
Lo e e e | — — — — — = —_ =
Local Bus
CONF LocalPlus Bus - Control -
Controller
REG BestComm
DMA
BestComm ATA
SI0 SRAM
timers ATA - Control -
interrupt
p Controller
MSCANI1 J1850 SPI 12C 1 PSC 1 - Ethernet
USB GPIO || MSCAN2 2C 2 PSC_6

PERIPHERAL/FUNCTIONAL PIN MUXING

GPIO WKUP

Figure 5-1. Primary Synchronous Clock Domains
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5.3.1 MPC5200 Top Level Clock Relations

Figure 5-2 shows the CDM clock divide circuitry. This picture shows only the functional clocks. The clock network regarding the scan and
bypass modes is not included.

re= == = = = = = = = = — N
| |
| vCo fvcocore | aivide by | -
2or4 T
| |603¢ G2 LE
CORE CLOCK
| 603e G2_LE |
| Core APLL |
| |
divide by
| 2,253.0..75,8 Bl |
| | |
| Core APLL |
Control Logic
| |
Lo o _— _ 4
cfel0A) XLB CLOCK
c pll_cfg[0:4
XLB Clock Divider pre-plL e MEM CLOCK
fsystem /(8 or4) >
xlb_clk_sel 0
IPB CLOCK
divide
by 2 1
/(ipbiclkisel
PCI CLOCK
PCI Clock Divider
xlb_clk_sel
ipb_clk_sel
pei_clk sel[1:0]
- —; fsystem
|
| veo fvCosys 0 | USB CLOCK
Fractional Divider 48 MHz CLOCK
.. t L
| diide 1 I fyystem /6, 6.25,6.5 .11) [ ®
SYS _XTAL_IN [ y |
| System APLL |
| | PSC1 MCLK DIVIDER PSCI1 MCLKI
sys_pll_cfg[1] foystem / (McIkDiv[8:0]+1)
| divide |
| ! by 12 | PSC2 MCLK DIVIDER PSC2 MCLK
foystem / (MelkDiv[8:0]+1) >
| 0 divide |
| by 16 | PSC3 MCLK DIVIDER PSC3 MCLKI
| 1L cfef0] | fsystem / (MclkDiv[8:0]+1)
sys_pll_cfg
Lo 1

PSC6 MCLK DIVIDER PSC6 MCLK
fystem / (McIkDiv[8:0]+1) — >

Figure 5-2. MPC5200 Clock Relations
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Table 5-2 shows the System PLL configuration and the corresponding fsystem frequencies for a 27.0 MHz and 33.0 MHz input clock.

Table 5-3 shows all possible clock ratios.

Table 5-2. System PLL Ratios

SYS_XTAL_IN sys_pll_cfg[1] sys_pll_cfg[0] fucosys [MHz] fsystem [MHZ]
0 0 432.0 432.0
570 0 1 324.0 324.0
1 1 648.0 324.0
0 0 528.0 528.0
33.0 0 1 396.0 396.0
1 1 792.0 396.0

& These are invalid configurations. The fycosys frequencies exceed the maximum operation frequency. See
MPC5200 Hardware Specification.

Table 5-3. MPC5200 Clock Ratios

xlb_clk_sel | XLB CLOCK | ipb_clk_sel | IPB CLOCK | pci_clk_sel[1:0] | PCI CLOCK i';_gﬁg;f;g‘l’
0 foystem / 4 0 XLB 00 XLB 4:4:4
0 foystem / 4 0 XLB 01 XLB/2 4:4:2
0 foystem / 4 0 XLB 10 XLB/4 4:4:1
0 foystem / 4 0 XLB 11 XLB/4 4:4:1
0 foystem / 4 1 XLB /2 00 XLB/2 4:2:2
0 foystem / 4 1 XLB /2 01 XLB/4 4:2:1
0 foystem / 4 1 XLB /2 10 XLB/4 4:2:1
0 foystem / 4 1 XLB /2 11 XLB/4 4:2:1
1 foystem/ 8 0 XLB 00 XLB 2:2:2
1 foystem/ 8 0 XLB 01 XLB/2 2:2:1
1 feystem/ 8 0 XLB 10 XLB/4 2:2:0.5
1 feystem/ 8 0 XLB 11 XLB/4 2:2:0.5
1 foystem/ 8 1 XLB /2 00 XLB/2 2:1:1
1 foystem/ 8 1 XLB /2 01 XLB/4 2:1:0.5
1 foystem/ 8 1 XLB /2 10 XLB/4 2:1:0.5
1 foystem/ 8 1 XLB /2 11 XLB/4 2:1:0.5
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Table 5-4. Typical System Clock Frequencies

fsystem XLB Clock IPB CLock PCI CLOCK Clock Ratio
[MHZz] [MHZ] [MHZ] [MHZ] XLB:IPB:PCI

132.0 66.0 4:4:2

132.0 33.0 4:4:1

528.0 66.0 66.0 4:2:2

33.0 4:2:1

33.0 33.0 4:1:1

66.0 66.0 2:2:2

66.0
33.0 2:2:1
33.0 33.0 2:1:1

Table 5-4 shows the typical clock ratios with a 33.0 MHz clock input on the SYS_XTAL _IN pin and a System PLL divide value 16
(sys_pll_cfg[0]=0).
NOTE

Frequency ranges in Table 5-3 and Table 5-4 represent possible ranges of operation. A variety of
conditions may prevent the part from actually performing at these frequency ranges. For data relating
to actual performance, see Section A.2, AC Timing.

5.3.2 603e G2_LE Core Clock Domain

The 603e G2_LE Core has its own APLL and clock domain, which is separate from, but synchronous with, the rest of the chip. The reference
for the processor APLL is XLB clock. The 603e G2_LE Core can run at all integer and half-integer multiples of xIb_clk from 2x to 8x (i.e.,
2x, 2.5%, 3x, 3.5%, 4x, 4.5%, 5%, 5.5%, 6%, 6.5x, 7x, 7.5%, 8x) to a maximum frequency of 396MHz. Table 5-5 shows the available core
frequencies based on the xlb_clk frequency range.

NOTE

These frequencies are not guaranteed. Actual operation frequencies will depend on silicon
characterization and operating conditions.

MPC5200 Users Guide, Rev. 3.1
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Table 5-5. 603e G2_LE Core Frequencies vs. XLB Frequencies

XLB Clock (MHz) 132 108 99 81 66 54 49.5 40.5 33 27
x1 — — — — — — — — — —
x1.5 — — — — - — — — - -
x2 264 216 198 162 132 108 99 81 66 54
x2.5 330 270 | 2475 | 2025 | 165 135 | 123.8 | 101.3 | 825 67.5
E:) x3 396 324 297 243 198 162 1484 | 1215 99 81
g x3.5 378 | 346.5 | 283.5 | 231 189 | 173.3 | 141.8 | 1155 94.5
g x4 396 324 264 216 198 162 132 108
% x4.5 364.5 297 243 222.8 | 182.3 148.5 121.5
§ x5 330 270 | 2475 | 202.5 165 135
E, x5.5 363 297 | 272.3 | 222.8 | 181.5 | 1485
§ x6 396 324 297 243 198 162
? x6.5 351 321.8 | 263.3 | 2145 | 1755
X7 378 | 346.5 | 2835 231 189
x7.5 371.3 | 303.8 | 2475 | 2025
x8 396 324 264 216
Note: 1x and 1.5x multiply ratios are not available in this version of the MPC5200.

2 See Table 5-6, XLB to CORE clock ratio.

Table 5-6 gives the 603e G2_LE Core APLL and operating frequency options compared to the xlb_clk reference input (shown in Figure 5-2).
The selection of a 603e G2_LE Core frequency is made at Power-On Reset (POR) via the reset configuration inputs. For more information
see Section 4.6, Reset Configuration.

Frequency ranges indicated in Table 5-6 represent possible ranges for the processor APLL. A variety of conditions may prevent the part from
actually performing at these frequency ranges. For data relating to actual performance, see the MPC5200 Hardware Specification.

Table 5-6. 603e G2_LE Core APLL Configuration Options

ppe_pll_cfg Bus:Core Ratio Core:VCO Ratio Bus:VCO Ratio
hex [0:1:2:3:4] (XLB : CORE CLOCK) (CORE CLOCK: fycocore) (XLB : fycocore)
0x00 00000 — — _
0x01 00001 — — _
0x02 00010 — — _
0x04 00100 1:2 1:2 1:4
0x05 00101 1:2 1:4 1:8
0x06 00110 1:2.5 1:2 1:5
0x07 00111 1:4.5 1:2 1:9
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Table 5-6. 603e G2_LE Core APLL Configuration Options (continued)

ppe_pll_cfg Bus:Core Ratio Core:VCO Ratio Bus:VCO Ratio
hex [0:1:2:3:4] (XLB : CORE CLOCK) (CORE CLOCK: fycocore) (XLB : fycocore)
0x08 01000 1:3 1:2 1:6
0x09 01001 1:5.5 1:2 1:11
0x0A 01010 1:4 1:2 1:8
0x0B 01011 1:5 1:2 1:10
0x0C 01100 — — —
0x0D 01101 1:6 1:2 1:12
O0xO0E 01110 1:3.5 1:2 1.7
0x10 10000 1:3 1:4 1:12
0x11 10001 1:2.5 1:4 1:10
0x12 10010 1:6.5 1:2 1:13
0x14 10100 1.7 1:2 1:14
0x16 10110 1:7.5 1:2 1:15
0x18 11000 — — —
0x1C 11100 1:8 1:2 1:16
0x03 00011 PLL off/bypassed
0x13 10011 xIb_clk clocks core directly, 1x bus-to-core
OxOF 01111 PLL off, no core clocking occurs.
Ox1F 11111
0x15 10101 Reserved, should not be used.
0ox17 10111
0x19 11001
Ox1A 11010
0x1B 11011
0x1D 11101
Ox1E 11110

Note: Shading implies same mode can be configured with ppc_pll_cfg[0]=0

NOTE

The XLB CLOCK frequency and the ppc_pll_cfg[0:4] must be chosen such that resulting CORE
CLOCK frequency and PLL (fycocore) frequency do not exceed their respective maximium or
minimum operating frequencies. Refer to Table 5-5 and MPC5200 Hareware Specification.

5.3.3 Processor Bus (XLB ) Clock Domain

The XLB clock (xIb_clk) is the fundamental MPC5200 clock frequency. The following operate at this frequency:
*  The internal processor address/data bus
*  The internal SDRAM Controller

. External SDRAM

All functional blocks that interface to the XLB must operate at this frequency, or have a section of logic that operates at this frequency.

5.34 SDRAM Memory Controller Clock Domain

The Memory Controller uses the clocks shown in Table 5-7.

MPC5200 Users Guide, Rev. 3.1
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Table 5-7. SDRAM Memory Controller Clock Domain

Bits Description

mem_clk mem_clk is always the same frequency as xlb_clk.

mem_2x_clk, These internal clocks are twice the frequency of xIb_clk and are used to add more resolution to
mem_2x_clk SDRAMC control signals

mem2x1x_clk | This is the source of the internal memory read clock. It always operates at the memory data rate,

(becomes 1x mem_clk for SDR, 2x mem_clk for DDR. The physical circuit path of mem2x1x_clk is matched
mem_rd_clk) as closely as possible to the on-chip portion of the memory clock output and the read data input;
a tapped delay chain is used to match off-chip portions of the memory clock and read data path.

Figure 5-3 shows the clock relationships for the SDRAM Controller.

oo [ [ L[ L[ [

MEM_MEMCLK, mem_clk ’—| |—| ’—| I—I—

mmoxek | L L LT LT LT LT LT 1
mem2x1x_clk ’—|

xlb_clk ’—l—
MEM_MEMCLK, mem_clk ’—I—
mem 2o [ L[ LT LT LT LT LT LT [_

ey rrc e o [ [ A i G o [ e
memxixee [ L[ L[ L[ LI LI LI LT

Figure 5-3. Timing Diagram—Clock Waveforms for SDRAM and DDR Memories

Since the XLB is 64bits and the SDRAM external bus is 32bits, when SDR (single data rate) SDRAM memory is used, the XLB bandwidth
is only half utilized. When DDR (dual data rate) memory is used, the XLB bandwidth is fully used on SDRAM transactions.

MPC5200 supplies 2 external memory clocks as part of the SDRAM interface:
«  MEM MEMCLK
+  MEM MEMCLK

These 2 clocks are always the same frequency as XLB clock. SDR memory uses MEM_MEMCLK only; DDR memory uses both.

5.3.5 IPB Clock Domain

IPB clock can run at the same frequency as XLB clock, or 1/2 the frequency. BestComm runs at the IPB clock frequency as do all IPB control
register access logic.

5.3.6 PCI Clock Domain

The PCI bus clock is the fundamental frequency of the PCI bus interface. The PCI clock can run at the XLB clock frequency, or 1/2 the XLB
clock frequency, or 1/4 the XLB clock frequency, but PCI clock cannot be faster than IPB Clock.

MPC5200 Users Guide, Rev. 3.1
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54 Power Management

Power Management modes are listed below. Details are given in the sections that follow.
*  Full-Power Mode
«  Power Conservation Modes

The MPC5200 design is equipped with many power conservation features, which are supported in the peripherals and system logic. The 603e
G2 _LE Core has its own power-down modes:

* nap
e doze
* sleep

Individual peripheral functions can be disabled by stopping the module clock. In addition to clock control of individual peripheral functions,
clock control sequencer (CCS) logic sequences the MPC5200 clock system to enter and exit a deep-sleep power mode. This limits power
consumption to device leakage levels.
The MPC5200 system is driven by:

* a27/33MHz system OSC, and

*  a32KHz real-time clock (RTC) OSC.

The 27/33MHz OSC drives the main clock system through a PLL that multiplies the frequency for the system buses and peripherals on the
chip. The 603e G2_LE Core uses the XLB frequency as an input to the microprocessor PLL that generates the internal core frequencies.

The RTC clock domain is completely separate from the 27/33MHz clock domain, and all interactions between the RTC clock domain and
any other are handled with synchronizers.

5.4.1 Full-Power Mode

In Full-Power mode both the system PLL and microprocessor PLL are locked and the main system clocks are supplied to the MPC5200
system. In this mode, the 603e G2_LE Core may use the Dynamic Power Mode (DPM). If this mode is enabled, logic not required for
instruction execution, is not activated. This results in power reduction over a design that would be fully clocked during normal operation.

Performance in not decreased in Dynamic Power Mode, so it is recommended that it should never be disabled (although it is possible) when
running the core at full speed.

MPC5200 peripherals can be individually enabled based on what functionality is required by the application running and the external stimulus
presented to MPC5200. Peripherals not required can be powered-down through a write to an MPC5200 system control register which disables
the peripheral and gates the peripheral clock.

5.4.2 Power Conservation Modes

Sleep modes in the MPC5200 design can be exercised through microprocessor sleep mode control and peripheral clock disables. In all modes
except Deep-Sleep mode, the system crystal oscillator is enabled, and the system PLL and microprocessor PLL remain locked. Response time
to WakeUP interrupts is faster than in the deep-sleep mode (see Section 5.4.4, Deep-Sleep Mode). Since clocks are still running in the
MPC5200 chip, any interrupt normally present in the MPC5200 design can be used to wake up the power-down logic. See Section 5.5.6, CDM
Clock Enable Register—MBAR + 0x0214, Clock Enable register.

5.4.3 603e G2_LE Core Power Modes

The 603e G2_LE Core power management modes are listed below. Details are given in the sections that follow.
*  Dynamic Power Mode (default power state)
*  Doze Mode
*  Nap Mode
*  Sleep Mode
These modes are controlled by writes to an internal 603e G2_LE Core control register. These modes only apply to the 603e G2_LE Core.

Logic outside the 603¢ G2_LE Core remains active unless separately disabled. In any of these modes, peripherals can be enabled or disabled
by writing to an MPC5200 system control register.

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 5-9



P

rr Management

5.4.3.1 Dynamic Power Mode
This is the default power state mode. The core is fully powered and internal functional units are operating at the full processor clock speed.
If Dynamic Mode is enabled, idle functional units automatically enter a low-power state. This does not effect:

*  performance

*  software execution

. external hardware

5.4.3.2 Doze Mode
All functional 603e G2_LE Core units are disabled except for the time base/decrementer registers and the bus snooping logic. When the
processor is in Doze Mode, any of the following actions returns the core to Full-Power Mode:

*  an external asynchronous interrupt

*  asystem management interrupt

* adecrementer (DEC) exception

*  ahard or soft reset

« amachine check input (MCP) signal

In Doze Mode, the core maintains the PLL in a fully powered state and locked to the system XLB clock input. Transition to Full-Power Mod
takes only a few processor clock cycles.

5.4.3.3 Nap Mode
The Nap Mode further reduces 603e G2_LE Core power consumption by disabling bus snooping, leaving only the time base register and the
PLL in a powered state. When in Nap Mode, any of the following actions returns the core to Full-Power Mod:

* an external asynchronous interrupt

*  asystem management interrupt

*  aDEC exception

*  ahard or soft reset

« an MCP signal

Transition to Full-Power Mode takes only a few processor clock cycles.

NOTE: It is not allowed to set the ccs_sleep_en bit of CDM Clock Control Sequencer Configuration Register before entering the nap mode.
Otherwise all clocks will be disabled by entering the nap mode.

5.4.3.4 Sleep Mode

Sleep Mode reduces 603e G2_LE Core power consumption to a minimum. It does this by disabling all internal functional units.

Any of the following actions returns the core to Full-Power Mode:
*  an external asynchronous interrupt
. a system management interrupt
* ahard or soft reset
« an MCP signal

In Sleep Mode it is possible to disable the 603e G2_LE Core PLL, further reducing power. this requires special sequencing logic external to
the 603e G2_LE Core and is discussed in Section 5.4.4, Deep-Sleep Mode.

5.4.4 Deep-Sleep Mode

The MPC5200 system provides a very low power consumption mode where the 27/33MHz system oscillator, system PLL and 603¢ G2 _LE
Core PLL are shut down and disabled. Once MPC5200 is sequenced into this mode and clocks are static, the current draw of the device (except
the RTC) is reduced to leakage levels. The internal state of the device is maintained in Deep Sleep as long as power is maintained.

The real-time clock (RTC) is not disabled in Deep Sleep. If the RTC is used, that portion of the chip still consumes power in Deep Sleep.

Exiting Deep Sleep mode is initiated in one of the following ways:
*  Aninterrupt from the RTC logic
*  An external asynchronous interrupt (wake up interrupt)
*  Aninterrupt from one of the MSCAN modules (which occurs when a data transition occurs on the serial input).

The RTC clock is necessary to wake up MPC5200 using an RTC interrupt. However, no clock is required to trigger the wake up process in
the case of an external interrupt or the MSCAN module interrupt. This means the RTC clock does not have to be present to use Deep Sleep
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mode. The 603e G2_LE Core must enable the deep sleep process in the CDM module, then put itself into sleep mode before the 603e G2 LE
Core PLL can be disabled.

Since MPC5200 clocks are stopped in Deep Sleep mode, the wake-up time is longer than in the 603e G2_LE Core-only power down modes.
A power-on sequence must occur which re-locks both the MPC5200 system and processor PLLs.

The sequence of events to enter and exit Deep Sleep mode are initiated by the 603e G2_LE Core under software control and then sequenced
in hardware by the Clock Control Sequencer (CCS) in CDM.

5.4.41 Entering Deep Sleep

When entering Deep Sleep mode, the following occurs:

*  603e G2_LE Core prepares the system for Deep Sleep power down.
This could involve disabling peripheral interfaces, waiting for transmit/receive messages to complete, putting the SDRAM into self
refresh mode, etc.

*  603e G2_LE Core finishes instructions in the execution pipeline.

*  603e G2_LE Core software enables the Deep Sleep mode with a write to a MPC5200 control register.

*  603e G2_LE Core Processor software writes sleep mode configuration to 603e G2_LE Core Processor control register.

*  603e G2_LE Core Processor asserts the QREQ signal indicating that it would like to enter sleep mode.

*  CCS waits for 603e G2_LE Core Processor sleep (initiated by QREQ, since QACK is always asserted in MPC5200).

*  CCS disables interrupts.

*  CCS waits for the 603e G2_LE Core Processor to enter the sleep mode.

*  CCS disables the OSC, system PLL, 603e G2_LE Core Processor PLL and gates the system clocks.

5.4.4.2 Exiting Deep Sleep
When exiting Deep Sleep mode, the following occurs:
*  CCS receives an interrupt from a GPIO pin, RTC or a MSCAN peripheral.
*  CCS enables the OSC and waits for the OSC to stabilize.
*  CCS enables the system PLL and waits for the PLL to lock to the OSC clock.
*  CCS enables system clocks.
*  CCS enables the 603e G2_LE Core Processor PLL and waits for the PLL to lock to the system PLL clock.
*  CCS enables interrupts, which triggers a wakeup interrupt to the 603e G2_LE Core Processor (from the WakeUp source).
*  603e G2_LE Core Processor wakes up and puts MPC5200 into full power mode and then services the wakeup interrupt

Waking up from Deep Sleep mode does not require the system to be reset or a boot sequence. The functional state of MPC5200 should remain
the same as when it went into Deep Sleep. If the SDRAM was put into self refresh mode, its contents should also remain unchanged.

5.5 CDM Registers

The Clock Distribution Module (CDM) contains 14 32-bit registers. All registers are located at an offset from the value in the Module Base
Address Register (MBAR). The CDM base offset is 0x0200.

Hyperlinks to the CDM registers are provided below:

*+  CDM JTAG ID Number Register—MBAR + 0x0200 *  CDM Clock Control Sequencer Configuration Register
(0x0200), read-only (0x021C)

*  CDM Power On Reset Configuration Register *  CDM Soft Reset Register (0x0220)
(0x0204)

*+  CDM Bread Crumb Register—MBAR + 0x0208 *+  CDM System PLL Status Register (0x0224)
(0x0208), never reset

*  CDM Configuration Register (0x020C) *  PSCI1 Mclock Config Register—MBAR + 0x0228

(0x0228)

*  CDM 48MHz Fractional Divider Configuration *+  CDM PSC2 Mclock Config (0x022C)
Register (0x0210)

*  CDM Clock Enable Register (0x0214) +  CDM PSC3 Mclock Config (0x0230)

+  CDM System Oscillator Configuration Register . (0x0234)
(0x0218)

MPC5200 Users Guide, Rev. 3.1
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5.5.1 CDM JTAG ID Number Register—MBAR + 0x0200

The CDM JTAG ID Number Register is a read-only register that contains the JTAG Identification number identifying MPC5200. The value
is hard coded (0001101D hex) and cannot be modified.

Table 5-8. CDM JTAG ID Number Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R JTAG Identification Number Register
w Unused
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb

R JTAG Identification Number Register
W Unused
RESET: 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 1

Device I.D. Register = 0001101D hex

Version Device (MPC5200 — Initial Release) Manufacturer (Freescale
[formerly Motorola])
0000 0000 0000 0001 0001 0000 0001 110 1

5.5.2 CDM Power On Reset Configuration Register—MBAR + 0x0204
This is a mostly read-only register containing the configuration value latched at POR, and the SDRAM Controller Read Clock delay tap select.
Table 5-9. CDM Power On Reset Configuration Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved Reserved, Read Only = §
Write 0 S R T R R, 0 2
§3 g8 g3 |88 | §s8 @ 4
8T8 T8 78|79
w
RESET: 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 \
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R ) [ o = | | _ | = — — — —
A58 08 Jg g = H\g’ 327139 8139 a7 |2 2|2y
Se |87 /8182 82|88 S W2 | W2 |2 |d2|d2 (2|2 |d2
ag | sE sf)ag |85 8F 8525|425 %389 /8989|589 /859
W Reserved, Read Only
RESET: \ \" \ \ \ \ — \ Vv \ \ \" \ Vv \ Vv
Bit Name Description
0-2 — Reserved for future use. Write 0.
3 tap_select_0 Indicates the delay of the internal sdram controller read clock with respect to the
internal memory clock mem_clk (SDR) or mem_2x_clk (DDR).
4 tap_select_1
5 tap_select_2
6 tap_select_3
7 tap_select_4
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Bit

Name

Description

8-14

Read Only. Do not write.

15

sys_pll_bypass

bit=0:Normal mode. The SYS OSC clock input is multiplied up by the system PLL, then
the PLL VCO is divided down to produce internal clocks.

bit=1:The SYS OSC clock input is used directly, bypassing the system PLL. No
multiplication of the input frequency is performed, but the input frequency is divided to
produce internal clocks just as the system PLL VCO frequency would be. sys_pll_cfg_1
and sys_pll_cfg_0 are ignored.

16

boot_rom_lIf

Large Flash mode is selected

17

boot_rom_type

Latched pin value at reset.
bit=0:non-muxed boot ROM bus, single tenure transfer.
bit=1:muxed boot ROM bus, with address and data tenures, ALE and TS active.

18

boot_rom_size

Latched pin value at reset.

For non-muxed boot ROMs:

bit=0:8bit boot ROM data bus, 24bit max boot ROM address bus
bit=1:16bit boot ROM data bus, 16bit boot ROM address bus

For muxed boot ROMs:

boot ROM address is max 25 significant bits during address tenure.
bit=0:16bit ROM data bus

bit=1:32bit ROM data bus

19

boot_rom_swap

Latched pin value at reset.
bit=0:no byte lane swap, same
endian ROM image

bit=1:byte lane swap, different
endian ROM image

20

boot_rom_wait

Latched pin value at reset.
bit=0:4 PCI clocks of wait state
bit=1:48 PCI clocks of wait state

21

ppc_msrip

Latched pin value at reset.

microprocessor Boot Address/Exception table location.
bit=0:0000_0100 (hex)

bit=1:FFF0_0100 (hex)

22

Read Only. Do not write.

23

boot_rom_mg

Most/Graphic Mode is selected as BOOT mode

24

sys_pll_cfg_1

Latched pin value at reset.

bit=0:No operation.

bit=1:Internal System PLL frequency multiplication ratio specified by sys_pll_cfg_0 is
doubled (24x, 32x). No net effect on any internal clocks, except that PLL VCO runs

twice as fast. Useful in low frequency applications to keep VCO frequency (fycosys)
above min, see MPC5200 Hardware Specification.

25

sys_pll_cfg_0

Latched pin value at reset.
bit=0: fgystem=16x SYS_XTAL_IN Frequency
bit=1: fystem=12x SYS_XTAL_IN Frequency

26

xlb_clk_sel

Latched pin value at reset.
bit=0:XLB_CLK= fsystem/ 4
bit=1:XLB_CLK= fgystem/ 8
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Bit Name Description

27 ppc_pll_cfg_0 603e G2_LE Core core pll config pins. See also Table 5-6
28 ppc_pll_cfg_1

29 ppc_pll_cfg_2

30 ppc_pll_cfg_3

31 ppc_pll_cfg_4

5.5.3

CDM Bread Crumb Register—MBAR + 0x0208

The CDM Bread Crumb Register is a 32-bit register that is not reset. Its purpose is to let firmware designers leave some status code before
entering a reset condition. Since this register is never reset, the value written is available after the reset condition has ended. There is no
additional functionality to this register.

Table 5-10. CDM Bread Crumb Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R CDM Bread Crumb Register (Never Reset)
w
RESET: — S U U — — S — —
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R CDM Bread Crumb Register (Never Reset)
w
RESET: — - - - - - = = = = — S — —
5.5.4 CDM Configuration Register—MBAR + 0x020C
The CDM Configuration Register contains 3 bits that set IPB_CLK and PCI_CLK ratios.
Table 5-11. CDM Configuration Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ) Reserved e
Write 0 B8 Write 0 = %
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 \
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved | g Reserved pci_
W Write 0 s %I Write 0 clk_sel
RESET: 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
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Bit Name Description

0-6 — Reserved for future use. Write 0.

7 ddr_mode SDRAM Controller DDR memory mode, read-only.
bit=0:SDRAM Controller configured for SDR SDRAM (single data rate)
bit=1:SDRAM Controller configured for DDR SDRAM (double data rate)

This register location is a read-only status bit; write 0. The controlling register is in the

SDRAM Controller register map. In the CDM this bit determines the frequency and phase
of memory read clock.

8-14 — Reserved for future use. Write 0.

15 xlb_clk_sel XLB Clock Frequency
bit=0:XLB CLK = fsystem /4
bit=1:XLB CLK = fgygtem /8

This register location is a read-only status bit. The controlling register is the POR
Configuration register - cdm_power_on_reset_configuration_register [26].

16-22 — Reserved for future use. Write 0.

23 ipb_clk_sel IPB Clock Select
bit=0:1PB CLK = XLB_CLK
bit=1:IPB CLK = XLB_CLK/2

24-29 — Reserved for future use. Write 0.

30-31 pci_clk_sel PCI Clock Select

00—PCI_CLK = IPB_CLK
01-PCI_CLK = IPB_CLK/2
10-PCI_CLK = XLB_CLK/4
See also Table 5-3 and Table 5-4.

NOTE

The clock ratio should only be changed if no module, which is clocked by the IPB and/or PCI clock,
is currently running. Suggestion is to change the clock ratio during the boot time only.

5.5.5 CDM 48MHz Fractional Divider Configuration Register—MBAR + 0x0210
The CDM 48MHz Fractional Divider Configuration Register contains the control bits used in the 48MHz fractional divider.
Table 5-12. CDM 48MHz Fractional Divider Configuration Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved o > < S Reserved fd_en
Write 0 2N BN Write 0
w §| c ‘;\ =
2R (o

s}
m
[92]
m
=
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

—_

17 18 19 20 21 22 23 2

6 4 25 26 27 28 29 30 31lsb
R 'E 3 cfgd_p3_cnt o 2 cfgd_p2_cntt S 2 cfgd_p1_cnt i 3 cfgd_pO_cnt
@ S o E @ E @ S
w = C = T = T =
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description

0-5 — Reserved for future use. Write 0.

6 ext_usb_48MHz_en |USB External 48MHz Clock Select
bit=1:USB 48MHz clock tree sourced from external clock from GPIO.
bit=0:USB 48MHz clock tree sourced from CDM Fractional Divider.

7 ext_irda_48MHz_en |IrDA (PSC6) External 48MHz Clock Select
bit=1:1RDA 48MHz clock tree sourced from external clock from GPIO.
bit=0:1RDA 48MHz clock tree sourced from CDM Fractional Divider.

8-14 — Reserved for future use. Write 0.

15 fd_en CDM 48MHz Fractional Divider Enable
bit=1:enable CDM Fractional Divider.
bit=0:disable CDM Fractional Divider.

16 — These fields hold 4 phase divide ratios used by the fractional divider. The fields are
incompletely decoded; fgysiem/11 is obtained with 3 values.

17-19 cgfd_p3_cnt[2:0] ) . .
110-fractional counter divide ratio fsystem/6

20 - 111—fractional counter divide ratio fgystem/7
21-23 cgfd_p2_cnt[2:0] 000—fractional counter divide ratio fgystem/8
001—fractional counter divide ratio fsystem/9

24 —

010-fractional counter divide ratio fsygtem/10

25-27 cgfd_p1_cnt[2:0] 011—fractional counter divide ratio fsysiem/11

28 — 10X~fractional counter divide ratio fgystem/11

29-31 cgfd_p0_cnt[2:0]

5.5.6 CDM Clock Enable Register—MBAR + 0x0214

The CDM Clock Enable Register, or power management register, contains control bits that enable/disable peripheral clocks. Unused
peripherals can have their clock stopped, reducing power consumption.

Table 5-13. CDM Clock Enable Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved €5 8| 45|58
S -
W £ES |23 (%3 |°3
RESET: 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
RS | 45| 5 08 L5 % | 5 45|95 o5 )5 95 85| 5 g5 | o5
% BRI 2 914219 Sl xJls 21829199159 9 9189149189129
w O | mX x| 8%x | gx | O Sx | Ex |ox | gx | ox | 8x | @gx x| Ex | Qx
@» O [} o &) &) E [} 3] 3 3] Qo Qo 3] £ °O° O | &= 0O o5
RESET: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name Description
0 — Reserved for test. Write 0.
1-11 — Reserved for future use. Write 0.
12 mem_clk_en Memory Clock Enable—controls SDRAM Controller module clocks
Memory Controller IPB_CLK is not controlled by mem_clk_en.
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Bit Name Description
13 pci_clk_en PCI Bus Clock Enable—controls PCI bus control module clocks
Note: PCI Arbiter and external PCI Bus clocks are not controlled by pci_clk_en.
14 Ipc_clk_en Local Plus Bus Clock Enable—controls LP bus control module clocks
15 slt_clk_en Slice Timer Clock Enable—controls slice timer module clocks
16 scom_clk_en |BestComm Clock Enable—controls BestComm module clocks
17 ata_clk_en ATA Clock Enable—controls ATA disk drive control module clocks
18 eth_clk_en Ethernet Clock Enable—controls Ethernet Controller module clocks
19 usb_clk_en Universal Serial Bus Clock Enable—controls USB module clock
20 spi_clk_en SPI Clock Enable—controls SPI module clocks
21 bdlc_clk_en BDLC Clock Enable—controls BDLC module clocks
22 irrx_clk_en Infrared Receive Clock Enable—controls IrRx module clocks
23 irtx_clk_en Infrared Transmit Clock Enable—controls IrTx module clocks
24 psc345_clk_en | PSC345 Clock Enable—control clock to the PSC3, PSC4 and PSC5 module
25 psc2_clk_en PSC2 Clock Enable—control clock to the PSC2 module
26 psci_clk_en PSC1 Clock Enable—control clock to the PSC1 module
27 psc6_clk_en PSC6 Clock Enable—control clock to the PSC6 module
28 mscan_clk_en | MSCAN Clock Enable—controls MSCAN module clocks
29 i2c_clk_en I2C Clock Enable—controls 12C module clocks
30 timer_clk_en | Timer Clock Enable—controls timer module clocks
Note: 2 timers for wake-up mode do not have gated clocks.
31 gpio_clk_en GPIO Clock Enable—controls some GPIO module clocks
Note: GPIO wake-up mode circuitry uses free running IPB_CLK
Note: Enable value 1, enables the corresponding clock. Enable value 0, disables corresponding clock.

5.5.7

CDM System Oscillator Configuration Register—MBAR + 0x0218

This register contains the System Oscillator disable bit. The system oscillator is disabled if an external clock source (not a crystal) drives the
oscillator in package pin. The crystal oscillator pad cell is disabled to reduce power consumption (~6mW for system oscillator).

Table 5-14. CDM System Oscillator Configuration Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Reserved o o Reserved
R Write O 3 s Write O
o @
w >T
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
Write 0
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description

0-6 — Reserved for future use. Write 0.

7 sys_osc_disable | CDM System Oscillator Disable
bit=1:System Oscillator is disabled. External clock source is required.
bit=0:System Oscillator is enabled. 27—-33MHz crystal is being used.

8-31 — Reserved for future use. Write 0.

5.5.8 CDM Clock Control Sequencer Configuration Register—MBAR + 0x021C

This register contains the configuration that controls the CCS module. The CCS module lets MPC5200 enter deep sleep power down mode
(all clocks stopped).

Table 5-15. CDM Clock Control Sequencer Configuration Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved S Reserved o5
Write 0 g d Write 0 8‘ d
w °© 8 8 8
[} o n
RESE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T:
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved 8 -
Write 0 5 8
w o
Q
(]

T:
Bit Name Description
0-6 — Reserved for future use. Write 0.
7 ccs_sleep_en CCS Module Enable
bit=1:CCS enabled. 603e G2_LE Core QREQ signal triggers deep sleep cycle.
bit=0:CCS disabled and inactive. No deep sleep mode possible.
Note: This bit should only be set before the processor should go into deep sleep
mode. And it should be reseted after wake up.
Note: Itis not allowed to set this bit if a JTAG debugger or the nap mode should be
used.
8-14 — Reserved for future use. Write 0.
15 ccs_osc_sleep_en | CCS System Oscillator Disable Control
bit=1:CCS can disable System Oscillator in deep sleep mode.
bit=0:CCS cannot disable System Oscillator in deep sleep mode. Oscillator
remains active.
16-30 — Reserved for future use. Write 0.
31 ccs_greq_test CCS Test bit—Used in CCS module functional simulation to simulate a QREQ signal.
bit=0:QREQ input to CCS forced active.
bit=1:QREQ input to CCS comes directly from 603e G2_LE Core.
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CDM Soft Reset Register—MBAR + 0x0220

This register contains 2 reset control bits.

Table 5-16. CDM Soft Reset Register

CDM Registers

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved = Reserved '@
Write 0 2B Write 0 ge
w g¢ £ g
- | s’
o o %
RESET: 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
Write 0
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0-6 — Reserved for future use. Write 0.
7 cdm_soft_reset CDM Soft Reset bit.
bit=0:requests CDM soft reset.
bit=1:CDM soft reset request inactive.
8-14 — Reserved for future use. Write 0.
15 cdm_no_ckstp_reset | CDM No reset on checkstop.
bit=0:Checkstop-in assertion causes HRESET.
bit=1:Checkstop-in does not cause HRESET.
16-31 — Reserved for future use. Write 0.
5.5.10 CDM System PLL Status Register—MBAR + 0x0224
This register contains control and status bits of the CDM PLL lock detect module.
Table 5-17. CDM System PLL Status Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ] Reserved ‘g ~
Write 0 2 Write 0 =8
w 3 s
RESET: 0 0 0 0 0 0 0 — 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved | 2 Reserved
Write 0 T2 Write 0
w €3
7]
_‘ xl
a8
RESET: 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
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Bit Name Description

0-6 — Reserved for future use. Write 0.

7 pll_lock' CDM System PLL Lock Detect—read-only status bit.
bit=1:CDM has detected System PLL lock condition.

bit=0:CDM has NOT detected System PLL lock condition.

8-14 — Reserved for future use. Write 0.

15 pll_lost_lock CDM System PLL Lock Lost—hardware can only set this bit, register write must clear bit.
bit=1:CDM detected loss of PLL lock after PLL lock has been achieved.

bit=0:CDM has not detected loss of PLL lock (state before PLL lock occurs).

16-22 — Reserved for future use. Write 0.
23 pll_small_ PLL Small Lock Window—pulse width used to detect rising edge of PLL FREF clock.
lock_window bit=1:lock window pulse width 2 fycosys clock periods.
bit=0:lock window pulse width 4 fycosys Clock periods.
24-31 — Reserved for future use. Write 0.
Note:

1. System PLL Lock Condition—256 System PLL FREF clock rising edges within PLL_Lock_Window (System PLL FFB
rising edge). In PLL bypass mode, Lock is active after 256 System Oscillator clock rising edges.

2. In current MPC5200 CDM the PLL Lock Circuitry is for information only. CDM does not wait for PLL lock to start clocks
or use PLL_LOST_LOCK as an interrupt source.

5.5.11 PSC1 Mclock Config Register—MBAR + 0x0228
This register controls the generation of the Mclk for PSC1. Before modify the register value the divider must be disabled.
Table 5-18. CDM PSC1 Mclock Config

msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
Write O
w
RESET: 0 0 0 0 0 0 0 — 0 0 0 0 0 0 0 —
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R S 2 Reserved MclkDiv[8:0]
S @ Write 0
W= g
RESET: 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Bit Name Description
0-15 — Reserved for future use. Write 0.
16 Mclock Enable PSC1 Mclock enable.
bit=0:Turns off internally generated Mclock.
bit=1:Turns on internally generated Mclock.
17-22 — Reserved for future use. Write 0.
23-31 MclkDiv[8:0] The counter divide the fgygem frequency by MclkDiv+1. A vallue of 0x00 in this
register turns off internally generated Mclock.
For example, a value of 7 in this register, where fsystem clock is at a frequency of
528MHz would result in a Mclock rate of 528/8, or 66 MHz.
Note: fgstem ClOCk is always 12 or 16 times the reference clock, sys_xtal_in,
depending on sys_pll_cfg_0 at reset.
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5.5.12

CDM Registers

PSC2 Mclock Config Register—MBAR + 0x022C

This register controls the generation of the Mclock for PSC2. Before modify the register value the divider must be disabled.

Table 5-19. CDM PSC2 Mclock Config

msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
W Write O
RESET: 0 0 0 0 0 0 0 — 0 0 0 0 0 0 0 —
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R E % F\i/e\zls;ﬁglzd MclkDiv[8:0]
W2
RESET: 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Bit Name Description
0-15 — Reserved for future use. Write 0.
16 Mclock Enable PSC2 Mclock enable.
bit=0:Turns off internally generated Mclock.
bit=1:Turns on internally generated Mclock.
17-22 — Reserved for future use. Write 0.
23-31 MclkDiv[8:0] The counter divide the fgygem frequency by MclkDiv+1. A vallue of 0x00 in this
register turns off internally generated Mclock.
For example, a value of 7 in this register, where fsystem clock is at a frequency of
528MHz would result in a Mclock rate of 528/8, or 66 MHz.
Note: fgstem ClOck is always 12 or 16 times the reference clock, sys_xtal_in,
depending on sys_pll_cfg_0 at reset.
5.5.13 PSC3 Mclock Config Register—MBAR + 0x0230

This register controls the generation of the Mclock for PSC3. Before modify the register value the divider must be disabled.

—_

17 18

Table 5-20. CDM PSC3 Mclock Config

6 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R E % H\(levs;tii;vgd MclkDiv[8:0]
WS
RESET: 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Bit Name Description
0-15 — Reserved for future use. Write 0.
16 Mclock Enable PSC3 Mclock enable.
bit=0:Turns off internally generated Mclock.
bit=1:Turns on internally generated Mclock.
17-22 — Reserved for future use. Write 0.
23-31 MclkDiv[8:0] The counter divide the fgygem frequency by MclkDiv+1. A vallue of 0x00 in this
register turns off internally generated Mclock.
For example, a value of 7 in this register, where fsystem clock is at a frequency of
528MHz would result in a Mclock rate of 528/8, or 66 MHz.
Note: fgystem ClOck is always 12 or 16 times the reference clock, sys_xtal_in,
depending on sys_pll_cfg_0 at reset.
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Registers

14

PSC6 (IrDA) Mclock Config Register—MBAR + 0x0234

This register controls the generation of the Mclock for PSC6. Before modify the register value the divider must be disabled.

Table 5-21. CDM PSC6 Mclock Config

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
Write O
w
RESET: 0 0 0 0 0 0 0 — 0 0 0 0 0 0 0 —
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R S % Reserved MclkDiv[8:0]
38 Write 0
w Su
RESET: 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Bit Name Description
0-15 — Reserved for future use. Write 0.
16 Mclock Enable PSC6 Mclock enable.
bit=0:Turns off internally generated Mclock.
bit=1:Turns on internally generated Mclock.
17-22 — Reserved for future use. Write 0.
23-31 MclkDiv[8:0] The counter divide the fgygem frequency by MclkDiv+1. A vallue of 0x00 in this

register turns off internally generated Mclock.

For example, a value of 7 in this register, where fsystem clock is at a frequency of
528MHz would result in a Mclock rate of 528/8, or 66 MHz.

Note: fgstem ClOck is always 12 or 16 times the reference clock, sys_xtal_in,
depending on sys_pll_cfg_0 at reset.
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Overview

Chapter 6
G2 _LE Processor Core

6.1 Overview

The following sections are contained in this document:
*«  MPC5200 G2_LE Processor Core Functional Overview
* G2 _LE Core Reference Manual

6.2 MPC5200 G2_LE Processor Core Functional Overview

The MPC5200 integrates a G2_LE processor core based on, and compatible with, the 603¢ which is a PowerPC compliant microprocessor.
The G2_LE core is completely embedded, as its address, data, and control signals are not visible external to MPC5200. The G2_LE core has
the following features:

*  603e series PowerPC compliant processor core
*  Dual Issue, superscalar architecture
. 16K instruction cache, 16K data cache
*  Double precision FPU
*  Instruction and data MMU
*  Power management modes:
— Nap
— Doze
— Sleep
— Deep Sleep
*  Standard & critical interrupt capability

For additional information on the capabilities and features of the G2_LE core, refer to 603¢ user documentation.

The G2_LE processor has a 32-bit address/64-bit data bus refered to as the 60X Local Bus (XLB). This bus is the main system connecting
all internal mastering and slave modules. In addition to the G2_LE core, the USB host controller, PCI controller (as target) and BestComm
controller can master the XLB.

The G2_LE core fetches 32-bit instructions (one word), two words at a time. After power-on reset, initial boot instructions are fetched from
the LocalPlus bus, with CS0 active. The processor can execute code from the local bus or from the SDRAM controller. To facilitate high speed
execution, boot code is typically copied from a Flash or ROM device attached to the LocalPlus bus, to SDRAM. The G2_LE core can execute
code from the on-chip SRAM.
The G2_LE core has memory mapped access to all MPC5200 resources including:

* all on-chip programming registers

*  all on-chip FIFOs and memories

*  external SDRAM

* internal SRAM

*  PCl-controlled address space

»  external disk drive control register space (via PIO mode), etc.

When a master device wants access to the XLB, a request is made to the XLB Arbiter. When access is granted, the mastering device controls
the XLB during the subsequent address tenure and data tenure.

Bursting is supported on the XLB. Critical Word First protocol is employed when the G2_LE core attempts to fill its address and data caches.
Pipelining and cache coherency support (XLB address snooping) has been added to the MPC5200 to improve performance.

MPC5200 use the version 1.1 of the G2_LE core. The Processor version register (PVR) is 0x80822011. The G2_LE core has a System version
register (SVR). The SVR numbers of MPC5200 are:

Table 6-1. SVR Values

Revision SVR
1.0 80110010
1.1 80110011
1.2 80110012

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 6-1



3
4

y
A

.E Core Reference Manual

6.3 G2_LE Core Reference Manual

A complete specification for the G2_LE core implementation used on the MPC5200 is obtained through a collection of documentation.
*  PowerPC MicroprocessorFamily: The Programming Environments for 32-bit Microprocessors, Rev. 2: MPCFPE32B/AD
¢ G2 PowerPC Core Reference Manual, Rev. 1: G2CORERM/D

The programming environments manual provides information about resources defined by the PowerPC architecture that are common to
PowerPC processors. Implementation variances relative to Rev. 2 of the Programming Environments Manual are available in the G2 Core
Reference Manual.

The G2 Core Reference Manual can be obtained from the Freescale (formerly Motorola) Literature Distribution center at
http://e-www.freescale.com. Click on the Dovumentation link to proceed to the Semiconductor Documentation Library. In the documentation
form window, select “Reference Manual” and set the matching pages option button to “All”. An alphabetical list of refernce manuals will
appear and the G2 core document ID is ‘G2CORERM/D’. From this line entry, you may order hard copies of the G2 Core Reference Manual
or download a PDF copy of the manual.

6.4 Not supported G2_LE Core Feature

6.4.1 Not supported instruction

The G2_LE core supports two instructions that are not supported by the MPC5200. This two instructions are eciowx and ecowx. The execution
of this two instruction will generate a TEA signal on XLB. This will cause a machine check exception or a checkstop.

6.4.2 Not supported XLB parity feature

The G2_LE core supports a address and data parity error detection for the XL bus. This feature is not supported by the MPC5200. The core
input signals core_ap_in [0:3] are pulled-down to 0 and the core input signals core_dp_in [0:7] are pulled-up to 1. Enabling of the address or
data parity error check by the HIDO [EBA, EBD] bits will generate a machine check exception or a checkstop depending on the HIDO [EMCP]
bit.

MPC5200 Users Guide, Rev. 3.1

6-2 Freescale Semiconductor



Chapter 7

Overview

System Integration Unit (SIU)

71 Overview

The following sections are contained in this document:

« Interrupt Controller, includes:

Interrupt Controller Registers

*  General Purpose 1/0 (GPIO), includes:

GPIO Standard Registers—MBAR+0x0B00
WakeUp GPIO Registers—MBAR+0x0C00

*  General Purpose Timers (GPT), includes:

. Slice Timers, includes:

e Real-Time Clock, includes:

GPT Registers—MBAR + 0x0600

SLT Registers—MBAR + 0x0700

RTC Interface Registers—MBAR + 0x0800

NOTE

Watchdog timer functions are included in the GPT section.

The System Integration Unit (SIU) controls and support the functions listed above.

7.2

Interrupt Controller

A highly configurable Interrupt Controller directs all interrupt sources to the following 3 603e core interrupt pins:

*  core_cint -- critical interrupt

*  core_smi -- system management interrupt

*  core_int -- standard interrupt

7.2.1 Block Description

The Interrupt Controller MUXes a variety of interrupt sources to the limited interrupt pins on the core. The interrupt sources and their

descriptions are summarized in Table 7-1.

Table 7-1. Interrupt Sources

Source No. Description
External IRQ 4 Can be programmed as level or edge sensitive. Provides interrupt requests to
Interrupts Interrupt Controller for external devices.
Slice Timers 2 “Tick” generators. Suitable for operating system update tick.
General Timers 8 Generates interrupt in Input Capture mode or Internal Timer mode. Timers 6 and 7
can interrupt from NAP/DOZE power-down.
BestComm and 19 Various peripherals are priority programmed and encoded into HI or LO interrupt to
Peripherals the Interrupt Controller. BestComm Controller interrupt is connected to HI interrupt.
RTC 2 Stopwatch and periodic
WakeUp 8 These are special GPIO pins with WakeUP capability. There are 8 such pins
funneled into one interrupt. The source module is gpio_wkup.
GPIO 8 GPIO pins with simple interrupt capability (not available in power down mode). The
source module is gpio_std.
WatchDog Timer 0 No vector handler, generates SRESET output indication.
Total 51
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Table 7-1 does not include machine-check bus errors or transaction handshaking. Core interrupt pins given in Section 7.2.1.1, Machine Check
Pin—core_mcp through Section 7.2.1.3, Standard Interrupt—core_int show core interrupt priority.

7.21.1 Machine Check Pin—core_mcp
NOTE

The core_mcp pin is not used. Bus errors occur on the XL bus, thus generating an internal
machine-check exception, or are reflected as a normal interrupt from the offending source module.

Internally, bus errors (TEA, APE, DPE, etc.) cause a machine check exception to a single exception vector. This pin allows additional, external
to the core, interrupts of the same type, but is not connected in this device.

7.21.2 System Management Interrupt—core_smi
The core_smi is a core pin for high priority interrupts. Table 7-2 defines the interrupts.

Table 7-2. System Management Interrupt Pin Interrupts

Interrupt Description

Enables The MSR[ee] bit must be set to enable interrupts at this core pin. The MSR[ee] bit is
automatically cleared when an interrupt occurs. Therefore, the exception handler must re-set
this bit when interrupt is cleared.

Recovery/Status | Recovery is highly dependant on system and software design. Where multiple sources are tied
to the same interrupt, a status register is provided to distinguish the interrupting source.

Timing Assertion of this interrupt is persistent (i.e., interrupt remains until cleared). If other interrupts
are pending when first interrupt is cleared, the core_smi pin should remain asserted for
handling once the current exception handler re-sets the MSR[ee] bit.

Connections Standard external and internal interrupts can be connected to this high priority interrupt. Slice
timer 1 is a dedicated connection.

7.21.3 Standard Interrupt—core_int

Identical to core_smi, but of lower priority. This interrupt is shared by a variety of internal low priority interrupts such as GPIO and RTC
functions. Some programmable connection are provided. Table 7-3 gives a summary of the interrupt pins. Figure 7-2 shows the interrupt
sources and core pins.

Table 7-3. Core Interrupt Pins Summary

Pin Description Sources To Enable Timing
core_mcp Machine Check Pin Tied inactive — —
core_cint Critical Interrupt BestComm HI, IRQO, MSR[ce] Persistent

Slice Timer 0, CCS WakeUp (remains until cleared)
core_smi System Management Slice Timer 1, MSRJ[ee] Persistent
Interrupt Programmable interrupts
core_int Standard Interrupt Programmable interrupts MSRJ[ee] Persistent

MPC5200 Users Guide, Rev. 3.1
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IRQ[0]
Slice Timer 0
CCS Wkup

BestComm

Peripherals
(ATA/PCl etc.)

Slice Timer 1

IRQ[1:3]

SIU interrupts
(RTC/GPIO/WKUP/TMRS)

I Indicates it can be masked in controller.

Interrupt Controller

Yvyy

J—> core_smi

————® core_int

VA Indicates priority encoding programmability.

Figure 7-1. Interrupt Sources and Core Interrupt Pins

IRQ[0:3] Interrupt Requests

IRQ[0:3] provides interrupt requests to Interrupt Controllers for external devices such as:

«  graphics controllers

*  PCl interrupt controller

«  ATAs

«  transport de-multiplexers
«  external I/O devices, etc.

These interrupts are programmable as edge or level sensitive. See Figure 7-1.
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7.2.2 Interface Description

Timers > CORE
(IC, OC, PWM) % >

core_mcp

|

Slice 0
Timers 1

core_cint

P core smi

Real Time > - .
Clock > core_int

|X|784 GPIO/Std >

8 Main Interrupt
GPIO/WakeUp - Controller
IRQO

Peripheral 1 IRQI

Peripheral 2 IRQ2

p| cint ded ——» Encoder —

int_ded \
B \ Grouper [—

— ! Encoder
L /‘V

- programmable inputs

smi_ded

Peripheral 3 IRQ3

e

Peripheral 4

Grouper

Encoder
Peripheral 5
R I by
Peripheral 6 : LO
I
Peripheral ... + NOTE:

1. Grouper and Encoder functions imply

XLB Arbiter BestComm .
Controller programmability in software.

\
=
v

Figure 7-2. Interrupt Controller Routing Scheme

7.2.3 Programming Note

Under specific conditions, the Interrupt Controller may not support nested interrupts. The Interrupt Controller may prevent the
assertion of a core_cint interrupt if a core_int or a core_smi is pending. Similarly, the Interrupt Controller may block a core_smi if
a core_intis pending. If the 603¢ core received the core_cint assertion during an core_int or core_smi assertion, it would preempt the current
interrupt service routine and process the Critical Interrupt Service routine immediately. Since the MPC5200 Interrupt Controller postpones
the core_cint assertion until after a current core_int or core_smi is finished, there can be a delay before the 603e receives and services Critical
Interrupt Sources.

The interrupt Controller always supports nested interrupt if the Critical Interrupt sources come from IRQO, Slice TImer 0 or the wakeup logic.
There is a difference when the critical source comes from HI int (Peripheral Interrupt Group). As shown in Figure 7-2, each Peripheral
Interrupt can assert a HI int or LO_int condition. But only one Peripheral Interrupt can be active at the time, so the Interrupt Controller has
not the ability to simultaneously assert both HI int and LO _int. Therefore, the peripheral 2 which generated by default a core_int (LO_int)
interrupt will prevent a BestComm Interrupt to generate a core_cint (HI_int) interrupt.

In addition, a Peripheral Interrupt directed to a core_cint can be prevented by a pending core_smi interrupt. Each Peripheral Interrupt (LO_int)
can be programmed to cause a core_smi by setting the Main4_pri msb. Once again, the Interrupt Controller does not has the ability to
simultaneously generate the HI int and LO_int. Then, a Peripheral Interrupt, which generates a core smi, prevents any Peripheral Interrupts
to assert a core_cint.

Similarly, the Interrupt Controller can activate only one Main Interrupt source at the time. Main4 source is the collection of all LO_int
Peripheral Interrupts. The Main4 pri can be programmed in order to generate a core_smi or a core_int. As result, a Peripheral Interrupt that
causes a core_int will prevent all other Main Interrupt sources to generate a core_smi. Although the Interrupt Controller does not exhibit the

MPC5200 Users Guide, Rev. 3.1
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correct behavior, the 603e core always completes the core_int before treating the core_smi. In this case, the CPU does not authorize nested
interrupt at the exception if the ISR set the 603e’s MSR[EE] to support nested interrupt (core_smi and core_int).

In order to guaranty the assertion of the core cint when a core_int is pending, the ISR needs to force the re-evaluation of the Peripheral
Interrupt condition by writing “1” to the Peripheral Status Encoded Pse msb. The ISR has to repeatedly set this bit since the interrupt events
are indeterministic. Moreover, the Peripheral Interrupt sources directed to core_cint needs to have their priorities to be higher than the LO_int
Peripheral Interrupt sources. The Interrupt Controller always activates first the pending interrupt having the highest priority. Like for the
Peripheral Interrupt Group, the ISR needs to set the Main Status Encoded MSe msb to force re-evaluation of the Main Interrupt Condition and
each Main Interrupt Priority needs to be properly programmed.

724 Interrupt Controller Registers

The Interrupt Controller uses 13 32-bit registers. These registers are located at an offset from MBAR of 0x0500. Register addresses are relative
to this offset. Therefore, the actual register address is: MBAR + 0x0500 + register address

Hyperlinks to the Interrupt Controller registers are provided below:

* ICTL Peripheral Interrupt Mask Register (0x0500) e ICTL PerStat, MainStat, CritStat Encoded Register
(0x0524)

e ICTL Peripheral Priority and HI/LO Select 1 Register e [CTL Critical Interrupt Status All Register (0x0528)
(0x0504)

e ICTL Peripheral Priority and HI/LO Select 2 Register e ICTL Main Interrupt Status All Register (0x052C)
(0x0508)

e ICTL Peripheral Priority and HI/LO Select 3 Register ® [CTL Peripheral Interrupt Status All Register (0x0530)
(0x050C)

¢ ICTL External Enable and External Types Register e ICTL Bus Error Status Register (0x0538)
(0x0510)

® ICTL Ceritical Priority and Main Interrupt Mask e [CTL Main Interrupt Emulation All Register (0x0540)
Register) (0x0514)

¢ ICTL Main Interrupt Priority and INT/SMI Select 1 ¢ ICTL Peripheral Interrupt Emulation All Register
Register (0x0518) (0x0544)

¢ ICTL Main Interrupt Priority and INT/SMI Select 2 e ICTL IRQ Interrupt Emulation All Register (0x0544)

Register (0x051C)

7.2.41 ICTL Peripheral Interrupt Mask Register—MBAR + 0x0500
Table 7-4. ICTL Peripheral Interrupt Mask Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Per_mask
W
RESET: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Per_mask Reserved
W
RESET: 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 7-5



rupt Controller

Bits Name Description

— Per_mask | Bits 0:23—To mask/accept individual peripheral interrupt sources. This masking is in
addition to interrupt enables, which may exist in each source module.
0=Accept interrupt from source module.
1=Ignore interrupt from source module.
—See Note 1.

0 Per_mask | BestComm interrupt source
1 Per_mask | Peripheral 1 (PSC1)
2 Per_mask | Peripheral 2 (PSC2)
3 Per_mask | Peripheral 3 (PSC3)
4 Per_mask | Peripheral 4 (PSC6)
5 Per_mask | Peripheral 5 (Ethernet)
6 Per_mask | Peripheral 6 (USB)
7 Per_mask | Peripheral 7 (ATA)
8 Per_mask | Peripheral 8 (PCI Control module)
9 Per_mask | Peripheral 9 (PCI SC Initiator RX)
10 Per_mask | Peripheral 10 (PCI SC Initiator TX)
11 Per_mask | Peripheral 11 (PSC4)
12 Per_mask | Peripheral 12 (PSC5)
13 Per_mask | Peripheral 13 (SPI modf)
14 Per_mask | Peripheral 14 (SPI spif)
15 Per_mask | Peripheral 15 (12C1)
16 Per_mask | Peripheral 16 (12C2)
17 Per_mask | Peripheral 17 (CAN1)
18 Per_mask | Peripheral 18 (CAN2)
19 Per_mask |Reserved
20 Per_mask |Reserved
21 Per_mask | Peripheral 21 (XLB Arbiter)
22 Per_mask | Peripheral 22 (BDLC)
23 Per_mask | Peripheral 23 (BestComm LocalPlus)

24:31 — Reserved

Note:

Setting these bits prevents an interrupt being presented to the core pins for the masked sources. Encoded status
indications in the ICTL Perstat, MainStat, CritiStat Encoded Register are suppressed, but the binary "all" status bits (PSa
in ICTL Peripheral Interrupt Status All Register) are active as long as the source module is presenting an active input to
the Interrupt Controller.

MPC5200 Users Guide, Rev. 3.1
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7.24.2 ICTL Peripheral Priority and HI/LO Select 1 Register —MBAR + 0x0504
Table 7-5. ICTL Peripheral Priority and HI/LO Select 1 Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Per0_pri Per1_pri Per2_pri Per3_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Per4_pri Per5_pri Per6_pri Per7_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
— Per[x]_pri |Priority encoding is done using 4 configuration bits per input source. Each group of 4bits
controls the source priority in relation to other peripheral sources. The most significant bit
(msb) of each config nibble is called the HI/LO or "bank" bit.
If this bit is high it implies not only a high priority, but causes this interrupt source to assert a
Hl interrupt condition. Under most circumstances this creates a Critical Interrupt assertion to
the core. See Note 1.
Peripherals with identical priority settings (either zero or non-zero) are default prioritized with
"lower peripheral has higher priority". In other words, Per1 has a default priority higher than
Per2.
0:3 Per0_pri | Peripheral 0 = BestComm interrupt (fixed as highest peripheral)
4:7 Per1_pri |Peripheral 1 = PSC1 interrupt source
8:11 Per2_pri |Peripheral 2 = PSC2
12:15 Per3_pri | Peripheral 3 = PSC3
16:19 Per4_pri | Peripheral 4 = PSC6
20:23 Per5_pri | Peripheral 5 = Ethernet
24:27 Per6_pri | Peripheral 6 = USB
28:31 Per7_pri | Peripheral 7 = ATA
Note:
1. Per0_pri, associated with the BestComm interrupt source, is not programmable and always has the highest peripheral
priority and always results in a HI interrupt condition to the Interrupt Controller. These bits are writable and readable, but
have no effect on controller operation.
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7.24.3 ICTL Peripheral Priority and HI/LO Select 2 Register —MBAR + 0x0508
Table 7-6. ICTL Peripheral Priority and HI/LO Select 2 Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Per8_pri Per9_pri Per10_pri Per11_pri
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Per12_pri Per13_pri Per14_pri Per15_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
— Per[x]_pri |ldentical to Peripheral_Priority 1 Register, but related to peripheral interrupt sources 8
through 15. All bits are programmable and significant.
0:3 Per8_pri | Peripheral 8 = PCI Control module
4:7 Per9_pri | Peripheral 9 = PCI SC Initiator RX
8:11 Per10_pri | Peripheral 10 = PCI SC Initiator TX
12:15 Per11_pri | Peripheral 11 = PSC4
16:19 Per12_pri | Peripheral 12 = PSC5
20:23 Per13_pri | Peripheral 13 = SPI modf
24:27 Per14_pri | Peripheral 14 = SPI spif
28:31 Per15_pri | Peripheral 15 = 12C1
7244 ICTL Peripheral Priority and HI/LO Select 3 Register —MBAR + 0x050C
Table 7-7. ICTL Peripheral Priority and HI/LO Select 3 Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Per16_pri Per17_pri Per18_pri Per19_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Per20_pri Per21_pri Per22_pri Per23_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
— Per[x]_pri |ldentical to Peripheral_Priority 2 register, but related to peripheral interrupt sources 16-21.
All bits are programmable and significant.
0:3 Per16_pri | Peripheral 16 = 12C2
4:7 Per17_pri |Peripheral 17 = CAN1

MPC5200 Users Guide, Rev. 3.1

7-8

Freescale Semiconductor



Interrupt Controller

Bits Name Description
8:11 Per18_pri | Peripheral 18 = CAN2
12:15 Per19_pri | Reserved
16:19 Per20_pri | Reserved
20:23 Per21_pri | Peripheral 21 = XLB Arbiter
24 :27 Per22_pri |Peripheral 22 = BDLC
28 :31 Per23_pri | Peripheral 23 = BestComm LocalPlus
7.24.5 ICTL External Enable and External Types Register —MBAR + 0x0510
Table 7-8. ICTL External Enable and External Types Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ECLR(4) Etype0 Etype1 Etype2 Etype3
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved MEE EENA(4) Reserved CEb
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:3 — Reserved
— ECLR[x] |These bits clear external IRQ interrupt indications. When an IRQ input is configured as an
edge-sensitive input, the Interrupt Controller must be notified that the specific interrupt has
been serviced. Software must write 1 to the appropriate bit position to clear the interrupt
indication. ECLR bits are always read as 0 (i.e., they do not contain status).
4 ECLRO |IRQ[0], write 1 to clear
5 ECLR1 |IRQ[1], write 1 to clear
6 ECLR2 |IRQ[2], write 1 to clear
7 ECLR3 |IRQ[3], write 1 to clear
8:9 Etype0 These bits control how the Interrupt Controller interprets the IRQ[0] input pin.
00 = Input is level sensitive and active hi
01 = Input is edge sensitive, rising edge active”
10 = Input is edge sensitive, falling edge active”
11 = Input is level sensitive, and active low”
10:11 Etypel Same as above, but for the IRQ[1] input pin.
12:13 Etype2 Same as above, but for the IRQ[2] input pin.
14:15 Etype3 Same as above, but for the IRQ[3] input pin.
16:18 — Reserved—unused bits, writing has no effect, always read as 0.
19 MEE Master External Enable—clearing this bit masks all IRQ input transitions (including status
indications).
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Bits Name Description

— EENA[x] |Individual enable bits for each IRQ input pin. Setting the associated bit lets the related IRQ
pin generate interrupts. In either case, status indications in PSa and CSa (ICTL Peripheral
Interrupt Status All Register) are active.

20 EENAO |IRQJO]

21 EENA1  |IRQ[1]

22 EENA2 |IRQ[2]

23 EENA3 |IRQ[3]

24:30 — Reserved

31 CEb Critical Enable—a special control bit, which if set, directs critical interrupt sources to the
normal core Interrupt pin. This is for system programmer who prefers to handle all interrupts
in a single ISR.
The status operation remains unchanged, it is necessary to parse Critical Status information
prior to Normal Status information to detect critical interrupt sources routed to the normal
interrupt pin.

7.2.4.6 ICTL Critical Priority and Main Interrupt Mask Register—MBAR + 0x0514
Table 7-9. ICTL Critical Priority and Main Interrupt Mask Register)

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R Crit0_pri Crit1_pri Crit2_pri Crit3_pri Reserved Main_

Mask

w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Main_Mask
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bits Name Description

0:1 Crit0_pri Priority encoding value for Critical Interrupt 0, IRQ[0] input pin.

There are four Critical Interrupt sources that can be uniquely prioritized (a higher Priority
value creates a higher priority, i.e. a value of 3 is the highest priority value). In the case of
identical priority value, the lower numbered interrupt source has priority. This makes
IRQ[0] the highest default priority (being the lowest numbered source).

2:3 Crit1_pri Priority encoding value for Slice Timer 0 interrupt source. Hard-wired as critical interrupt
source number 1, it has the second highest default priority.

4:5 Crit2_pri Priority encoding value for HI_int interrupt source. Hard-wired as critical interrupt source
number 2. It is programmable such that any peripheral source can be directed to it, and
thus get maximum priority service.

6:7 Crit3_pri Priority encoding value for CCS WakeUp source. Hard-wired as critical interrupt source
number 3.

8:14 — Reserved
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Bits Name Description

— Main_Mask[x] | To mask/accept individual main interrupt sources (as opposed to peripheral or critical
interrupt sources). This masking is in addition to interrupt enables, which may exist in each
source module.

O=Default. Accept interrupt from source module.
1=Ignore interrupt from source module.

Take care if masking LO_int, which is a collection of multiple Peripheral sources in a single
presentation. Masking LO_int essentially prevents any LO Peripheral from generating an
interrupt, even when those interrupts are enabled (i.e., unmasked) in Per_Mask, RegO.

—See Note 1.

15 Main_MaskO | Slice Timer 1, which is hardwired to SMI interrupt output. See Note 2.

— — Interrupt sources below are bank/priority programmable (in Reg6 and Reg7).

16 Main_Mask1 |IRQ[1] (IRQ[1] input pin interrupt)

17 Main_Mask2 |IRQ[2] (IRQ[2] input pin interrupt)

18 Main_Mask3 |IRQ[3] (IRQ[3] input pin interrupt)

19 Main_Mask4 |LO_int (source programmable from Peripheral ints)

20 Main_Mask5 | RTC_pint (Real time clock, periodic interrupt)

21 Main_Mask6 | RTC_sint (Real time clock, stopwatch and alarm interrupt)
22 Main_Mask7 | GPIO_std (collected GPIO interrupts, non-WakeUp)

23 Main_Mask8 | GPIO_wkup (collected WakeUp interrupts)

24 Main_Mask9 | TMRO (internal Timer resource)

25 Main_Mask10 | TMR1 (internal Timer resource)

26 Main_Mask11 | TMR2 (internal Timer resource)

27 Main_Mask12 | TMRS (internal Timer resource)

28 Main_Mask13 | TMR4 (internal Timer resource)

29 Main_Mask14 | TMR5 (internal Timer resource)

30 Main_Mask15 | TMRG6 (internal Timer resource)

31 Main_Mask16 | TMR7 (internal Timer resource)

Note:
1. Setting these bits prevents an interrupt being presented to the masked sources core pins. Encoded status indications
(MSe in Reg9) are therefore suppressed, but the binary all status bits (MSa in RegB) are active as long as the source
module is presenting an active input to the Interrupt Controller. Masking IRQ[1:3], is redundant with External ENA bits
in Reg4, but both masks are applied.
2. Slice Timer 1 is hard-coded and neither bank nor priority adjustable.
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7.24.7 ICTL Main Interrupt Priority and INT/SMI Select 1 Register —MBAR + 0x0518
Table 7-10. ICTL Main Interrupt Priority and INT/SMI Select 1 Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Main1_pri Main2_pri Main3_pri Main4_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Main5_pri Main6_pri Main7_pri Main8_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:3 Main1_pri | Main interrupt source 1 (IRQ[1]) priority encoding value.
All four bits are used to set a priority value (higher value equals higher priority). MSbit is also
used as a bank bit to direct this interrupt source to SMI interrupt output (if bank = 1), or to
normal INT interrupt output (if bank = 0).
For interrupt sources set at the same priority value, default priority is the lower numbered
interrupt has higher priority. This means main source 1 has a higher default priority than main
source 2. See Note 1.
4:7 Main2_pri | Main interrupt source 2 (IRQ[2] input pin) priority encoding value.

8:11 Main3_pri | Main interrupt source 3 (IRQ[3] input pin) priority encoding value.

12:15 Main4_pri | Main interrupt source 4 (LO_int) priority encoding value. LO_int is a collection of any
Peripheral Interrupts directed to this interrupt source. Peripheral interrupts sources are
directed to either LO_int, or to the critical interrupt source HI_int.

16:19 Main5_pri | Main interrupt source 5 (RTC_periodic) priority encoding value.

20:23 Main6_pri | Main interrupt source 6 (RTC_stopwatch and RTC_alarm) priority encoding value.

24.27 Main7_pri | Main interrupt source 7 (GPIO_std) priority encoding value. GPIO_std is a collection of all
simple interrupt GPIO pins enabled for Interrupt operation.

28:31 Main8_pri | Main Interrupt source 8 (GPIO_wkup) priority encoding value.

GPIO_wkup is a collection of all enabled WakeUp capable GPIO sources. WakeUp interrupt
sources also operate in normal powered-up modes so all GPIO interrupt sources are
represented by main interrupt sources 7 and 8 (also see Timer GPIOs in Reg7).
Note:
1. Main source 0 (Slice Timer 1) is not listed, it is fixed as both the highest priority main interrupt and to generate an SMI
interrupt output only.
MPC5200 Users Guide, Rev. 3.1
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7.24.8 ICTL Main Interrupt Priority and INT/SMI Select 2 Register—MBAR + 0x051C
Table 7-11. ICTL Main Interrupt Priority and INT/SMI Select 2 Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Main9_pri Main10_pri Main11_pri Main12_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Main13_pri Main14_pri Main15_pri Main16_pri
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:3 Main9_pri | Main interrupt source 9 (TMRO) priority encoding value.
All 4bits are used to set a priority value (higher value equals higher priority). The msb is also
used as a bank bit to direct this interrupt source to SMI interrupt output (if bank = 1), or to
normal INT interrupt output (if bank = 0).
For interrupt sources set at the same priority value, default priority is the lower numbered
interrupt has higher priority. This means main source 9 has a higher default priority than main
source 10.
Timer 0 is one of eight internal timer resources that can be configured as input capture,
output compare, or PWM output. As such, there is an I/O pin associated with each timer. The
timer can use this pin as GPIO, in which case the internal timer function becomes available.
These eight timers complete the MPC5200 GPIO structure. All potential GPIO interrupt
sources are represented by main sources 7, 8, and 9-16.
4:7 Main10_pri | Main interrupt source 10 (TMR1) priority encoding value.
8:11 Main11_pri | Main interrupt source 11 (TMR2) priority encoding value.
12:15 Main12_pri | Main interrupt source 12 (TMRS3) priority encoding value.
16:19 Main13_pri | Main interrupt source 13 (TMR4) priority encoding value.
20:23 Main14_pri | Main interrupt source 14 (TMRS5) priority encoding value.
24:27 Main15_pri | Main interrupt source 15 (TMR®6) priority encoding value. See Note 1.
28:31 Main16_pri | Main interrupt source 16 (TMR7) priority encoding value. See Note 1.
Note:
1. This timer has WakeUp functionality and therefore can provide a WakeUp interrupt source.
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7.2.4.9 ICTL Perstat, MainStat, MainStat, CritStat Encoded Register—MBAR + 0x0524
Table 7-12. ICTL PerStat, MainStat, CritStat Encoded Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R Reserved PSe Reserved MSe

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31Isb

R Reserved CSe Reserved CEbSh

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bits Name Description

0:1 — Reserved

2:7 PSe Peripheral Status Encoded—makes a singular indication of the current peripheral interrupt
(6bits indicating 1 of 24 possible peripheral interrupts).

The msb operates as a flag bit and is set if any peripheral interrupt is currently being
presented by the Interrupt Controller (e.g., if peripheral interrupt source 0 is current, then this
register reads as 0x20). Normally it would not be necessary to clear this status register since
all peripheral interrupt sources are level sensitive.

Once an interrupt source negates at the input of the controller, the new input condition is
re-evaluated without software intervention. However, if ISR does not clear the interrupt
source (at the source module), then the controller is locked on the current interrupt and
cannot re-evaluate the input condition (possibly to detect the presence of a higher priority
interrupt). Therefore, ISR can force a re-evaluation of the input condition by writing 1 to the
msb of PSe. This sticky-bit clear operation is optional and can be used at the discretion of
the ISR writer.

The encoded value cross-reference to a specific source is described in ICTL Peripheral
Interrupt Mask Register and re-stated in ICTL Peripheral Interrupt Status All Register. In all
cases, the peripheral status encoded value converts to a single source module (i.e., no
additional status parsing is required at the Interrupt Controller).

8:9 — Reserved

10:15 MSe Main Status Encoded—makes a singular indication of the current main interrupt (6 bits
indicating 1 of 17 possible main interrupts).

The msb operates as a flag bit, as described above. The msb can also be written to 1 to force
a re-evaluation of the main interrupt sources.

The cross-reference of the encoded value to a particular source is described in Reg5 (main
mask) and re-stated in ICTL Main Status All Register.

All MSe values convert to a single source module, EXCEPT Main source 4 (LO_int), which
indicates a peripheral source is active. In this case it is necessary to parse the PSe to
determine which peripheral source is active. See Note 1.

16:20 — Reserved
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Bits Name Description

21:23 CSe Critical Status Encoded—makes a singular indication of the current critical interrupt (3bits
indicating 1 of 4 possible interrupts).

The msb operates as a Flag bit, as described above. This msb can also be written to 1 to
force a re-evaluation of the critical interrupt sources.

00 = IRQ input pin is the source. See Note 2.

01 = Slice Timer 0 is the source.

10 = HL_int is the source. See Note 3.

11 = CCS module is the source. WakeUp from deep-sleep. See Note 4.

24:30 — Reserved

31 CEbSh Critical Enable bar Shadow bit—this is a special bit that shadows the setting programmed
into ICTL External Enable and External Types Register. This bit indicates whether Critical
interrupt sources have or have not been directed to the normal INT core pin.

If Critical interrupts are directed to INT (CEbSh = 1), to detect higher priority interrupt
sources, INT ISR must always parse the CSe prior to MSe or PSe. All other processing
remains the same.

This shadow bit is provided here so a single read to this register can obtain all necessary
information to make the interrupt source determination.

Note:

1. For Main sources 1, 2, and 3 that represent IRQ[1:3] respectively, if the IRQ pin is set as edge sensitive, it is REQUIRED
that the MSe flag bit be cleared (i.e., written to 1) or the appropriate ECLR bit in ICTL External Enable and External
Types Register be set to clear this interrupt indication. Only one method should be used, not both (this limit is only true
for multiple edge-sensitive IRQ inputs).

2. For IRQ[0] set as edge sensitive, it is REQUIRED that either the CSe flag bit be cleared (i.e., written to 1) or the
ECLR[0] bitin ICTL External Enable and External Types Register be set to clear this interrupt indication.
You can do both if desired, and you can do it regardless of the IRQ[0] interrupt type.

3. This indicates a peripheral source programmed for HI bank priority is the source. It is necessary to parse the PSe value
to determine the peripheral source module.

4. For recovery from deep-sleep mode, it is necessary to acknowledge this WakeUp interrupt by writing 1 to the msb of
this field (CSe). Only then does the CCS module release it's power-down internal signal and let MPC5200 operate
normally.

7.2.4.10 ICTL Critical Interrupt Status All Register—MBAR + 0x0528
Table 7-13. ICTL Critical Interrupt Status All Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved CSa Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bits Name Description
0:3 — Reserved
— CSalx] Critical Interrupt Status All—Indicates all pending interrupts, including the currently active
interrupt (if any). CSa is binary, showing each active interrupt input in its corresponding bit
position. See Note 1.
Number in parenthesis indicates equivalent encoded value in CSe, ICTL PerStat, MainStat,
CritStat Encoded Register.
4 CSa0 indicates IRQ[0] interrupt
5 CSat Slice Timer O interrupt
6 CSa2 HI_int interrupt
7 CSa3 WakeUp from deep-sleep mode (CCS) interrupt
8:31 — Reserved
Note:
1. Nodirect mask register is defined for critical interrupts. However, IRQ[0] can be masked by the MEE bit in Reg4, in which
case CSa status does not occur. If only the EENA[0] bit in ICTL External Enable and External Types
Register is cleared, then CSa status occurs, but controller does not assert a core interrupt.
7.2.4.11 ICTL Main Interrupt Status All Register—MBAR + 0x052C
Table 7-14. ICTL Main Interrupt Status All Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved MSa
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R MSa
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:14 — Reserved
— MSa[x] |Main Interrupt Status All. Indicates all pending interrupts. Is binary, showing each active
interrupt in its corresponding bit position. See Note 1.
Number in parenthesis indicates equivalent encoded value in MSe, Reg?9.
15 MSa0 |Slice_Timer 1 (SMI interrupt only)
16 MSa1 |IRQ[1]input pin
17 MSa2 |IRQ[2] input pin
18 MSa3 |IRQ[3]input pin
19 MSa4 |LO_int (some Peripheral source)
20 MSa5 RTC_periodic interrupt
21 MSa6 RTC_stopwatch interrupt
22 MSa7 |GPIO std interrupt
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Bits Name Description
23 MSa8 | GPIO WakeUp interrupt
24 MSa9 | TMRO interrupt
25 MSai10 |TMR1 interrupt
26 MSai11 | TMR2 interrupt
27 MSai12 | TMR3 interrupt
28 MSai13 | TMR4 interrupt
29 MSai14 | TMRS5 interrupt
30 MSai15 | TMRS6 interrupt
31 MSai16 | TMRY7 interrupt
Note:
1. All main interrupt sources are directly maskable in Main_Mask, ICTL Critical Priority and Main Interrupt Mask Register.
If masked in Main_Mask, status information still shows in MSa. However, if interrupt is not enabled at the source module
(i.e., in source module registers) the Interrupt Controller cannot observe or record status information for that interrupt.
7.2.4.12 ICTL Peripheral Interrupt Status All Register—MBAR + 0x0530
Table 7-15. ICTL Peripheral Interrupt Status All Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved PSa
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R PSa Reserved | PSa21
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:7 — Reserved
— PSa[x] Peripheral Interrupt Status All. Indicates all pending interrupts. Is binary, showing each active
interrupt in its corresponding bit position. See Note 1.
Number in parenthesis indicates equivalent encoded value in PSe, ICTL PerStat, MainStat,
CritStat Encoded Register.
8 PSa23 BestComm LocalPlus
9 PSa22 BDLC
10 PSa0 BestComm interrupt source
11 PSa1 PSCH1
12 PSa2 PSC2
13 PSa3 PSC3
14 PSa4 PSC6
15 PSa5 Ethernet
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Bits Name Description
16 PSa6 usB
17 PSa7 ATA
18 PSa8 PCI Control module
19 PSa9 PCI SC Initiator Rx
20 PSa10 PCI SC Initiator Tx
21 PSai1 PSC4
22 PSai12 PSC5
23 PSai13 SPI modf
24 PSail4 SPI spif
25 PSa15 |12C1
26 PSai6 |I2C2
27 PSai17 CANT1
28 PSai18 CAN2
29:30 — Reserved
31 PSa21 XLB Arbiter
Note:
1. These interrupts are directly maskable by ICTL Peripheral Interrupt Mask Register. However, PSa status occurs
regardless of Per_Mask setting, as long as the source module interrupt is enabled in the source module registers.
7.2.4.13 ICTL Peripheral Interrupt Status All Register—MBAR + 0x0538
Table 7-16. ICTL Bus Error Status Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved BE1 | BEO Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:5 — Reserved
6 BE1 Bus Error 1—Indicates write attempt to read-only register, clear with a write to 1.
7 BE2 Bus Error 0—Indicates access to unimplemented register, clear with a write to 1.
8:31 — Reserved
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7.2.4.14 ICTL Main Interrupt Emulation All Register—MBAR + 0x0540
Table 7-17. ICTL Main Interrupt Emulation All Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 138 14 15
R Reserved MEa
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R MEa
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:14 — Reserved
— MEa[x] | This register provides a way for software to emulate the assertion of a particular Main/SIU
interrupt. The actual interrupt is the OR or the normal interrupt source and each of these test
register bits. The order is exactly the same as the MSa in
ICTL Main Interrupt Status All Register.
The MEa[x] bits ARE masked by the Main_Mask setting, so they operate as
much as possible as the real interrupt source. Even the IRQ sources, which may be
programmed as edge sensitive, will react just like the pin when emulated here with test bit
assertion/negation. One exception is LO-int, which if asserted here, will NOT create a
corresponding Peripheral Status indication.
If relying on MEa[x] assertion/negation to emulate and test an ISR routine it is
important to disable all source modules so that real source interrupts will not disturb
the test generated interrupt.
15 MEa0 Slice_Timer 1 (SMI interrupt only)
16 MEal |IRQ[1]input pin
17 MEa2 |IRQ[2] input pin
18 MEa3 |IRQ[3]input pin
19 MEa4 |LO_int (some Peripheral source)
20 MEa5 RTC_periodic interrupt
21 MEa6 RTC_stopwatch interrupt
22 MEa7 |GPIO std interrupt
23 MEa8 | GPIO WakeUp interrupt
24 MEa9 |TMRO interrupt
25 MEa10 |TMR1 interrupt
26 MEai11 | TMR2 interrupt
27 MEa12 | TMRS3 interrupt
28 MEa13 | TMR4 interrupt
29 MEa14 | TMRS interrupt
30 MEa15 | TMR®6 interrupt
31 MEa16 | TMR7 interrupt
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7.2.4.15 ICTL Peripheral Interrupt Emulation All Register—MBAR + 0x0544
Table 7-18. ICTL Peripheral Interrupt Emulation All Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved PEa
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R PEa Reserved PEa21
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:7 — Reserved
— PEa[x] This register provides a way for software to emulate the assertion of a particular Peripheral
interrupt. The actual interrupt is the OR or the normal interrupt source and each of these test
register bits. The order is exactly the same as the PSa in ICTL Peripheral Interrupt Status All
Register. The PEa[x] bits ARE masked by the Per_Mask setting, so they operate as much as
possible as the real interrupt source. Test assertion of a Periperhal source will cause HI-int
or LO-int indications which will be reflected in the Main or Critical status registers. If relying
on PEa[x] assertion/negation to emulate and test an ISR routine it is important to disable all
source modules so that real source interrupts will not disturb the test generated interrupt.
8 PEa23 BestComm LocalPlus
9 PEa22 BDLC
10 PEaO BestComm interrupt source
11 PEa1 PSC1
12 PEa2 PSC2
13 PEa3 PSC3
14 PEa4 PSC6
15 PEa5 Ethernet
16 PEa6 uSB
17 PEa7 ATA
18 PEa8 PCI Control module
19 PEa9 PCI SC Initiator Rx
20 PEa10 PCI SC Initiator Tx
21 PEai1 PSC4
22 PEa12 PSC5
23 PEai13 SPI modf
24 PEal14 SPI spif
25 PEai5 |I12C1
26 PEal6 |I2C2
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Bits Name Description
27 PEat17 CAN1
28 PEa18 CAN2
29:30 — Reserved
31 PEa21 XLB Arbiter
7.2.4.16 ICTL IRQ Interrupt Emulation All Register—MBAR + 0x0548
Table 7-19. ICTL IRQ Interrupt Emulation All Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved IRQEa Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:3 — Reserved
— IRQEa[x] |This register provides a way for software to emulate the assertion of a particular external
interrupt pin. The actual interrupt is the OR of the normal interrupt source and each of these
IRQEa[x] bits.
This register represents the four IRQ inputs. This register is redundant with IICTL Main
Interrupt Emulation All Register for IRQ1-3 but is the only source to emulate IRQO. It provides
a single register with which to test and develop an ISR for the external interrupt sources.
Each bit operates as if it were the pin itself, i.e. edge sensitive operation would require
multiple test writes to create the emulation of a pulsing input. See Note 1
4 IRQEa0 |IRQIO] input pin emulation
5 IRQEai1 |IRQ[1]input pin emulation
6 IRQEa2 |IRQI2] input pin emulation
7 IRQEa3 |IRQ[3] input pin emulation
8:31 — Reserved
Note:
1. The emulation is only possible if the IRQ pins are externally pulled down. Otherwise the OR between the external pin
values and the IRQEa[x] bits is whole the time one.
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7.3

General Purpose 1/0 (GPIO)

There are a total of 56 possible GPIO pins on the MPC5200. Virtually all of these pins are shared with alternate hardware functions. Therefore,
GPIO availability is entirely dependant on the peripheral set a particular application requires.

There are 5 basic types of GPIO pins, controlled by separate register groupings, and in some cases, different register modules:

24 “Simple” GPIO, controlled in the standard GPIO register module.

8 “Output Only” GPIO, controlled in the standard GPIO register module.
8 “Interrupt” GPIO, controlled in the standard GPIO register module.

8 “Wakeup” GPIO, controlled in the WakeUp GPIO register module.

8 “Timer” GPIO, controlled in the General Purpose Timer register module.

There is a hierarchy of GPIO functionality. Higher function GPIO can be programmed to operate at any lower functional level. The hierarchy,
from lowest to highest, is as follows:

Output Only—As the name suggests, these GPIO cannot be programmed as Inputs. As outputs, they can be programmed to emulate
an Open-Drain output.

Simple—Same as Output Only, but with additional capability to be programmed as inputs, with a corresponding Input Value register
that can be read by software.

Interrupt—Same as Simple, but with additional capability of generating an Interrupt to the CPU during normal powered-up mode.
The Interrupt Type can be programmed as edge (any/rising/falling/2nd edge) sensitive. These GPIO are sometimes referred to as
“Simple Interrupt”.

Wakeup—Same as Interrupt, but with additional capability of generating an Interrupt during Deep Sleep mode. Includes Interrupt
Type registers and has an extra enable bit to distinguish between Simple Interrupt or WakeUp Interrupt operation.

Timer GPI0O—Operates with Simple GPIO capability, but can generate CPU Interrupts if configured as Input Capture timer mode.
These Timer GPIO have special capabilities and limitations, which are described in Section 7.4, General Purpose Timers (GPT).
Timer GPIO does not fit cleanly into the GPIO functional hierarchy concept, and should therefore be considered as a unique GPIO
function.

GPIO functionality is available on an I/O pin only if the pin is enabled for GPIO usage in the Section 7.3.2.1.1, GPS Port Configuration
Register—MBAR + 0x0B00. The GPIOPCR register controls the top level pin-muxing, which sets an I/O pin’s usage between some hardware
function(s) and GPIO. If the pin is available for GPIO, the associated GPIO registers must be enabled and configured by software to complete
the GPIO operation for that specific pin. If a Timer GPIO is consumed by an alternate hardware function, it is still available to work as an
internal General Purpose Timer (GPT).

Simple GPIO are controlled by a group of registers in the Standard GPIO module. They are organized in relation to the multi-function
hardware port groupings. For example, you will see a GPIO field named PSC1 (4 bits) that corresponds to the 4 Simple GPIO available on
the PSC1 port group. There is also a WakeUp GPIO on the PSC1 port. However, this pin, as GPIO, would be controlled by a separate register
in the Wakeup GPIO module. Even though the pins are physically scattered throughout the multi-function port groups, register control
groupings exist for the:

8 Wakeup GPIO pins
8 Interrupt GPIO pins, and
8 Output-Only GPIO pins.

Only Simple GPIO register groupings correspond to the physical pin groupings.
Table 7-20 lists all 56 GPIO pins.

Table 7-20. GPIO Pin List

GPIO PIN Alternate Functionality Interrupt WakeUp
TIMER_O Timer_GPIO/ATA/CAN2 Only as Timer No
TIMER_1 Timer_GPIO/ATA/CAN2 Only as Timer No
TIMER_2 Timer_GPIO/SPI Only as Timer No
TIMER_3 Timer_GPIO/SPI Only as Timer No
TIMER_4 Timer_GPIO/SPI Only as Timer No
TIMER_5 Timer_GPIO/SPI Only as Timer No
TIMER_6 Timer_GPIO Only as Timer Yes (Timer IC)
TIMER_7 Timer_GPIO Only as Timer Yes (Timer IC)
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Table 7-20. GPIO Pin List (continued)

General Purpose 1/0 (GPIO)

GPIO PIN Alternate Functionality Interrupt WakeUp
PSC1_0 UART1/AC971/CODECH1 No No
PSC1_1 UART1/AC971/CODECH1 No No
PSC1_2 UART1/AC971 No No
PSC1_3 UART1/AC971/CODECH1 No No
PSC1_4 UART1/AC971/CODECH1 Yes Yes
PSC2_0 UART2/AC972/CODEC2/CAN1 No No
PSC2_1 UART2/AC972/CODEC2/CAN1 No No
PSC2_2 UART2/AC972/CAN2 No No
PSC2_3 UART2/AC972/CODEC2/CAN2 No No

GPIO_WKUP_1(PSC2_4) UART2/AC972/CODEC2 Yes Yes
GPIO_PSC3_0 USB2/CODEC3/UART3 No No
GPIO_PSC3_1 USB2/CODEC3/UART3 No No
GPIO_PSC3_2 USB2/CODEC3/UART3 No No
GPIO_PSC3_3 USB2/CODEC3/UART3 No No

GPIO_SINT_0(PSC3_4) USB2/UART3 Yes No

GPIO_SINT_1(PSC3_5) usB2 Yes No
GPIO_PSC3_6 USB2/SPI No No
GPIO_PSC3_7 USB2/SPI No No

GPIO_SINT_2(PSC3_8) USB2/SPI Yes No

GPIO_WKUP_2(PSC3_9) USB2/SPI Yes Yes
GPIO_USB_0 USB1 (OE) No No
GPIO_USB_1 USB1 (PORTPWR)/UARTS5 (TXD) No No
GPIO_USB_2 USB1 (SPEED)/UARTS5 (RTS) No No
GPIO_USB_3 USB1 (SUSPEND)/UARTS5 (CTS) No No

GPIO_SINT_3(USB) USB1 (OvrCrnt) Yes No

GPIO_ETHO_O(out only) Ethernet No No

GPIO_ETHO_1 (out only) Ethernet/UART5 No No

GPIO_ETHO_2(out only) Ethernet/USB2/UART5 No No

GPIO_ETHO_3(out only) Ethernet/USB2/UART4 No No

GPIO_ETHO_4 (out only) Ethernet/USB2/J1850 No No

GPIO_ETHO_5(out only) Ethernet/USB2/UART4 No No

GPIO_ETHO_6(out only) Ethernet/USB2 No No

GPIO_ETHO_7(out only) Ethernet/USB2 No No
GPIO_ETHI_0 Ethernet/UART5 No No
GPIO_ETHI_1 Ethernet/UART5 No No
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Table 7-20. GPIO Pin List (continued)

GPIO PIN Alternate Functionality Interrupt WakeUp
GPIO_ETHI_2 Ethernet No No
GPIO_ETHI_3 Ethernet No No

GPIO_SINT_4(ETH) Ethernet/USB2/J1850 Yes No
GPIO_SINT_5(ETH) Ethernet/USB2/UART4 Yes No
GPIO_SINT_6(ETH) Ethernet/USB2/UART4 Yes No
GPIO_SINT_7(ETH) Ethernet/USB2/UART4 Yes No
GPIO_WKUP_3(ETH) Ethernet Yes Yes
GPIO_IRDA_0O IRDA/UART6/Codec6 No No
GPIO_IRDA_1 IRDA(and/or USB)/UART6/Codec6 No No
GPIO_WKUP_4(IRDA) IRDA/UART6/Codec6 Yes Yes
GPIO_WKUP_5(IRDA) IRDA/UART6/Codec6 Yes Yes
GPIO_WKUP_6 Dedicated GPIO Pin/SDRAM CS1 Yes Yes
GPIO_WKUP_7 Dedicated GPIO Pin/LocalPlus Yes Yes

Most/Graphics mode TSIZ1
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7.3.1

General Purpose 1/0 (GPIO)

GPIO Pin Multiplexing
Figure 7-3 shows the GPIO/Generic MUX cell.
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— % Interrupt for WakeUp supported GPIO pins only

1. Open-Drain Emulation is supported on the GPIO function.
2. Pin MUX Logic is controlled by the Port Configuration Register and supersedes any individual
GPIO register programming.

Figure 7-3. GPIO/Generic MUX Cell
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7.3.1.1 PSC1 (UART1/AC97/CODEC1)
The PSC1 port has 5 pins with hardware support for:
+  CODEC
*  UART (4 pins consumed)
*  UARTe (expanded with carrier detect input—5 pins consumed )
e ACY97
Unused pins can serve as simple GPIOs, with one available as a WakeUp input. For use as AC97, this WakeUp GPIO becomes available. A

special mode is available in which the CD input for UART use can be unused. This makes a WakeUp GPIO available on this port. CODEC
usage makes one simple GPIO available. Use of this port for AC97 consumes all 5 pins and leaves no GPIO available.

Refer to the port-mapping illustrations Figure 2-4.

7.3.1.2 PSC2 (CAN1/2/UART2/AC97/CODEC?2)
The PSC2 port has 5 pins with hardware support for:
« CAN
« CODEC
*  UART (4 pins consumed)
*  UARTe (expanded with carrier detect input—5 pins consumed )
«  ACY97
Unused pins can serve as simple GPIOs, with one available as a WakeUp input. For use as AC97, this WakeUp GPIO becomes available. A

special mode is available in which the CD input for UART use can be unused. This makes a WakeUp GPIO available on this port. CODEC
usage makes one simple GPIO available. Use of this port for AC97 consumes all 5 pins and leaves no GPIO available.

Refer to the port-mapping illustrations Figure 2-5.

7.3.1.3 PSC3 (USB2/CODEC3/SPI/UART3)
The PSC3 port has 10pins with hardware support for:
+ CODEC
*  Expanded UART (5 pins consumed)
*  SPI (4 pins consumed)
»  USB secondary port (10 pins consumed)
SPI can simultaneously exist, with no pins leftover for GPIO. Similarly, CODEC or UART can exist with SPI leaving no leftover pins. Unless,

CD input on UART is designated unused, in which case a WakeUp GPIO becomes available. Any unused pins are available for related RS232
GPIO functionality.

Refer to the port-mapping illustrations Figure 2-6.

7.3.1.4 USB1/RST_CONFIG

This is a 10-bit port dedicated to primary USB. GPIO becomes available only if the USB function is not used. When this occurs, the following
GPIO becomes available:

* 4 Simple GPIO
. 1 Interrupt GPIO

Other pins on this port serve as Reset Configuration inputs.

7.3.1.5 Ethernet/USB2/UART4/5/J1850/RST_CONFIG

This port consists of 8 output data pins and 10 control pins (in ethernet mode). For GPIO grouping these are the EthO and EthlI ports,
respectively. The output-only pins (EthO) are also used for input reset configuration data, therefore these pins must act as output only in all
other cases. No peripheral is allowed to overdrive the reset configuration pull-up/pull-down settings. The 8 GPIOs on the EthO port are
therefore output-only, and only available if the pin is otherwise unused (beyond reset config).

NOTE

The ethernet pin, MDIO, is actually an I/O. However, there should be no danger of an external chip
driving this pin during power-up.

This port is configured such that 7-wire Ethernet and a secondary USB port can exist simultanacouly. This configuration makes available 1
GPIO WakeUp pin.
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General Purpose 1/0 (GPIO)

Full Ethernet consumes all 18 pins, unless the optional MDIO and MDC pins are specified as unused. In this case, 2 Output Only GPIO are
available.

Meanwhile, there are other cases becasue many pins can be used for UART, J1850. Please Refer to the port-mapping illustrations for details.

USB stand-alone usage leaves available:
* 2 Output Only GPIO
* 4 Simple GPIO
+ 1 WakeUp GPIO

7-wire Ethernet stand-alone leaves available:
* 6 Output Only GPIO
* 4 Interrupt GPIO
. 1 WakeUp GPIO

1850 stand-alone leaves available:
* 7 Output Only GPIO
* 4 Simple GPIO
* 3 Interrupt GPIO
. 1 WakeUp GPIO

Total GPIO available on this port is:
* 8 Output Only GPIO
* 4 Simple GPIO
e 4 Interrupt GPIO
. 1 WakeUp GPIO

7.3.1.6 PSC6

The PSC6 port has 4 pins, which includes:
* 2 Simple GPIO
* 2 WakeUp GPIO

Hardware functions available are:
« IRDA
— 3 pins with clock input
— 2 pins with internal clock
*  UART (4 pins)
*  Codec (4 pins)
The IRDA clock pin can be used as a Input USB clock and is separately programmable for this use.
*  Ifunused, the IRDA Receive pins are available as WakeUp GPIO.
*  Ifunused, the IRDA Transmit pin and the Clock pin are available as Simple GPIO.

7.3.1.7 12C

There are 2 I°C ports consisting of 2 pins each. Although no GPIO is available on these pins, they can be alternately programmed as CAN1
pins (on 12C1) and/or as the ATA Chip Selects (on 12C2). If the alternate function is specified, the associated 1’C port is consumed and
unavailable.

7.3.1.8 GPIO Timer Pins

The GPIO Timer port consists of 8 pins. Each pin is driven by a internal timer module, which can do either of the following:

*  drive the pin in Output Compare mode and Pulse Width Modulation mode, or

*  monitor the pin as input in Input Capture mode.
Additionally, the timer module can operate the pin as a Simple GPIO. This GPIO control is handled in the Timer Module register, see
Section 7.4.4, GPT Registers—MBAR + 0x0600. If the pin is controlled as a GPIO, then the Timer Module timer can be used as an internal
CPU timer.
The Timer pins can be reconfigured for alternate functionality in the Port Configuration Register, as follows:

*  Timer pins 0 and 1 can operate as CAN2 Tx/Rx or ATA Chip Selects.

*  Timer pins 2-5 can operate as the SPI port.
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*  Timer pins 6 and 7 are dedicated as Timer GPIO and have no alternate function.

Although the Timer as GPIO only operates to the Simple GPIO level, Interrupt capability can be achieved by configuring the Timer for Input
Capture mode.

7.3.1.9 Dedicated GPIO Port

There is a dedicated GPIO port group that consists of 2 pins. Both pins operate at the WakeUp GPIO level. They are designated:
«  GPIO_WKUP_6
+  GPIO_WKUP_7

However, GPIO_WKUP_6 is not dedicated and can be programmed to operate as a second SDRAM memory chip select. As such, this pin is
connected to the Memory Vdd supply. For Dual Data Rate memory, the GPIO_WKUP_6 pin is driven at the reduced 2.5V level.

If not used as a memory chip select, the GPIO_ WKUP_6 pin serves as a memory voltage compatible GPIO.

7.3.2 GPIO Programmer’s Model

The GPIO programmer’s model contains 3 separate register sets (or modules), each at different offsets from MBAR. These register sets are:

1.  GPIO Standard Registers—MBAR+0x0B00. Output Only, Simple, and Interrupt GPIO are controlled by registers within this
module. There are 3 register groupings for individual control of each of the named GPIO types.

2. WakeUp GPIO Registers—MBAR+0x0C00. WakeUp GPIO are controlled by this register set

3. GPT Registers—MBAR + 0x0600. Timer functions and Timer GPIO are controlled by this module.
All GPIO functionality is dependent on the Port Configuration Register (PCR) setting. The PCR is the first register in the GPIO Standard
Module. This register controls the Pin MUX Logic. Therefore, the PCR also controls the physical routing of MPC5200 1/0 pins to and from

internal logic. The PCR is expected to be configured early in the boot process and set to a static value that supports the given peripheral set
of a specific application.

NOTE
The PCR is not accessible during Deep Sleep mode.

7.3.2.1 GPIO Standard Registers—MBAR+0x0B00

The GPIO Standard Register set has separate registers for each GPIO type.
*  Simple
*  Output Only
*  Interrupt

These registers are at an offset of MBAR + 0x0B00.

The GPIO Standard Register set uses 16 32-bit registers. These registers are located at an offset from MBAR of 0x0B00. Register addresses
are relative to this offset. Therefore, the actual register address is: MBAR + 0x0B00 + register address

Hyperlinks to the GPIO pin type registers are provided below:

*  GPS Port Configuration Register (0x0B0O) *  GPS GPIO Simple Interrupt Enables Register (0x0OB20)
* GPS Simple GPIO Enables Register (0x0B04) ¢GPS GPIO Simple Interrupt Open-Drain Emulation
Register (0x0B24)
e GPS Simple GPIO Open Drain Type Register (0xOB08) e GPS GPIO Simple Interrupt Data Direction Register
(0x0B28)
*  GPS Simple GPIO Data Direction Register (0OxOBOC) ¢ GPS GPIO Simple Interrupt Data Value Out Register
(0x0B2C)
* GPS Simple GPIO Data Output Values Register * GPS GPIO Simple Interrupt Interrupt Enable Register
(0x0B10) (0x0B30)
e GPS Simple GPIO Data Input Values Register e GPS GPIO Simple Interrupt Interrupt Types Register
(0x0B14) (0x0B34)
e GPS GPIO Output-Only Enables Register (0x0B18) e GPS GPIO Simple Interrupt Master Enable Register
(0x0B38)
e GPS GPIO Output-Only Data Value Out Register * GPS GPIO Simple Interrupt Status Register (0XOB3C)

(0X0B1C)
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General Purpose 1/0 (GPIO)

7.3.2.1.1  GPS Port Configuration Register—MBAR + 0x0B00
Table 7-21. GPS Port Configuration Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R CS1 | Rsvd ALTs CS7 | CS6 ATA v IRDA Ether
d|
om
w 3
0_:|
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R PCI_DIS | USB_SE UsB PSC3 Rsvd PSC2 Rsvd PSCA1
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0 CS1 Memory Chip Select bit

0 = gpio_wkup_6
1 =mem_cs1 (second SDRAMC chip select) on gpio_wkup_6 pin

1 — Reserved

2:3 ALTs Alternatives, see Note 2

00 = No Alternatives: CAN1/2 on PSC2 according to PSC2 setting.
SPI on PSCS3 according to PSC3 setting.

01 = ALT CAN position: CAN1 on I12C1, CAN2 on Tmr0Q/1 pins, see Note 1
10 = ALT SPI position: SPI on Tmr2/3/4/5 pins, see Note 2
11 = Both on ALT

4 Cs7 0 = Interrupt GPIO on PSC3_5 (see note 6)
1=CS7 on PSC3_5

5 CS6 0 = Interrupt GPIO on PSC3_4 (see note 6)
1=CS6 on PSC3_4

6:7 ATA Advanced Technology Attachment

00 = No ATA chip selects, csb_4/5 used as normal chip select
01 = ATA cs0/1 on csb_4/5

10 = ATA cs0/1 on i2c2 clk/io

11 = ATA c¢s0/1 on Tmr0Q/1, see Note 1

8 IR_USB_CLK |[Infrared USB Clock
0 = IrDA/USB 48MHz clock generated internally, pin is GPIO
1 = IrDA/USB clock is sourced externally, input only

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 7-29



rral Purpose 1/0 (GPIO)

Bit Name Description

9:11 IRDA Infrared Data Association

000 = All IrDA pins are GPIOs

001 = Reserved

010 = Reserved

011 = Reserved

100 = Reserved

101 = UART (without CD) / IrDA

110 = Reserved

111 = CODEC (without MCLK) / IrDA

12: 15 Ether Ethernet

0000 = All 18 Ethernet pins are GPIOs
0001 = USB2 on Ethernet, see Note 3
0010 = Ethernet 10Mbit (7-wire) mode
0011 = Ethernet 7-wire and USB2, see Note 3
0100 = Ethernet 100Mbit without MD
0101 = Ethernet 100Mbit with MD
011X = Reserved

1000 = Ether 7-wire, UARTe, J1850
1001 = Ether 7-wire, J1850

1010 = Two UARTes, J1850

1011 = One UARTe, J1850

1100 = J1850

1101 = Reserved

111X = Reserved

16 PCI_DIS 0 = PCI controller enabled
1 = PCI controller disabled.

When Large Flash or Most Graphics modes are enabled on the localPlus bus interface, the
PCl interface can not be used (PCI control signals are used to support these modes).

When these modes are enabled (see LocalPlus control registers), the PCI controller must
be disabled to prevent interference.

If these modes are enabled at boot, this bit will come out of reset set to 1.
If these modes are not enabled at boot, this bit will come out of reset set to 0.

17 USB_SE USB Single Ended mode.

The USB interface is able to support both Differential and Single Ended modes. This bit
allows the USB I/O interface to be programmed to Single Ended mode. Differential mode
supplies TXP/TXN and RXP/TXN.

Single ended mode supplies TXP/TX_SEO and RXP/RX_SEO.

This bit controls "all" USB ports (i.e. they are not individually programmable). Default is
Differential mode.

0 = Differential mode (Default after reset)

1 = Single ended mode

18:19 USB 00 = 4 GPIOs and 1 Interrupt GPIO
01 =USB

10 = Two UARTs

11 = Reserved
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Bit Name Description

20:23 PSC3 Programmable Serial Controller 3

0000 = All PSC3 pins are GPIOs

0001 = USB2 on PSC3, no GPIOs available, see Note 3
001X = Reserved

0100 = UART functionality without CD
0101 = UARTe functionality with CD

0110 = CODECS3 functionality

0111 = CODECS3 functionality (with MCLK)
100X = SPI

101X = Reserved

1100 = SPI with UART3

1101 = SPI with UART3e

111X = SPI with CODEC3

24 — Reserved

25:27 PSC2 Programmable Serial Controller 2

000 = All PSC2 pins are GPIOs

001 = CAN1&2 on PSC2 pins, see Note 3
01X = AC97 functionality

100 = UART functionality without CD

101 = UARTe functionality with CD

110 = CODEC2 functionality(without MCLK)
111 = CODEC2 functionality (with MCLK)

28 — Reserved

29:31 PSC1 Programmable Serial Controller 1

00X = All PSC1 pins are GPIOs

01X = AC97 functionality

100 = UART functionality without CD

101 = UARTe functionality with CD

110 = CODECH functionality (without MCLK)
111 = CODECH1 functionality (with MCLK)

Note:

ALT CAN cannot exist with ATA on Tmr0/1, not with CAN on PSC2.

ALT SPI cannot exist with any SPI on PCS3.

USB cannot exist on both Either and PSC3.

See Section 7.3.1, GPIO Pin Multiplexing or Table 2-1 or Table 2-2 to determine GPIO availability for the various

PCR field settings.

5. If Large Flash or Most Graphics mode is enabled at boot, using a reset configuration bit, PCI disable will come out of
reset set to 1. If these modes are not enabled at boot, this bit will come out of reset set to 0.

6. PSC3_4 and PSC3_5 default to zero (interrupt gpio) after reset. However, if the PSC3 is pro-grammed to USB2 mode

RXP and RXN will be on these pins. If PSC is programmed to UARTe mode, CD will be on the PSC3_4 pin.

ML=

7.3.2.1.2 GPS Simple GPIO Enables Register—MBAR + 0x0B04
Table 7-22. GPS Simple GPIO Enables Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 7-22. GPS Simple GPIO Enables Register

R Reserved

IRDA ETHR Reserved USB

RESET: 0 0

16 17

18 19 20 21 22 23 24 25 26 27 28 29 30

31 Isb

R Reserved

PSC3 PSC2 PSC1

RESET: 0 0

Bit Name

Description

0:1 —

Reserved

2:3 IRDA

Individual enable bits for the 2 Simple GPIO on IRDA port.
bit 2 controls GPIO_IRDA_1 (IR_USB_CLK pin)
bit 3 controls GPIO_IRDA_0 (IRDA_TX pin)

0 = Disabled for GPIO (default)

1 = Enabled for GPIO

4:7 ETHR

Individual enable bits for the 4 Simple GPIO on ETHR port.
bit 4 controls GPIO_ETHI_3 (ETH_11 pin)
bit 5 controls GPIO_ETHI_2 (ETH_10 pin)
bit 6 controls GPIO_ETHI_1 (ETH_9 pin)
bit 7 controls GPIO_ETHI_O (ETH_8 pin)
0 = Disabled for GPIO (default)
1 = Enabled for GPIO

8:11 —

Reserved

12:15 uUSB

Individual enable bits for the 4 Simple GPIO on USB port.
bit 12 controls GPIO_USB_3 (USB1_8 pin)
bit 13 controls GPIO_USB_2 (USB1_7 pin)
bit 14 controls GPIO_USB_1 (USB1_6 pin)
bit 15 controls GPIO_USB_0 (USB1_0 pin)
0 = Disabled for GPIO (default)
1 = Enabled for GPIO

16:17 —

Reserved

18:23 PSC3

Individual enable bits for the 6 Simple GPIO on PSCS3 port.
bit 18 controls GPIO_ PSC3_5 (PSC3_7 pin)
bit 19 controls GPIO_ PSC3_4 (PSC3_6 pin)
bit 20 controls GPIO_ PSC3_3 (PSC3_3 pin)
bit 21 controls GPIO_ PSC3_2 (PSC3_2 pin)
bit 22 controls GPIO_ PSC3_1 (PSC3_1 pin)
bit 23 controls GPIO_ PSC3_0 (PSC3_0 pin)
0 = Disabled for GPIO (default)
1 = Enabled for GPIO

MPC5200 Users Guide, Rev. 3.1

7-32

Freescale Semiconductor




General Purpose 1/0 (GPIO)

Bit Name

Description

24:27 PSC2

Individual enable bits for the 4 Simple GPIO on PSC2 port.
bit 24 controls GPIO_PSC2_3 (PSC2_3 pin)
bit 25 controls GPIO_PSC2_2 (PSC2_2 pin)
bit 26 controls GPIO_PSC2_1 (PSC2_1 pin)
bit 27 controls GPIO_PSC2_0 (PSC2_0 pin)
0 = Disabled for GPIO (default)
1 = Enabled for GPIO

28:31 PSC1

Individual enable bits for the 4 Simple GPIO on PSC1 port.
bit 28 controls GPIO_PSC1_3 (PSC1_3 pin)
bit 29 controls GPIO_PSC1_2 (PSC1_2 pin)
bit 30 controls GPIO_PSC1_1 (PSC1_1 pin)
bit 31 controls GPIO_PSC1_0 (PSC1_0 pin)
0 = Disabled for GPIO (default)
1 = Enabled for GPIO

7.3.2.1.3

GPS Simple GPIO Open Drain Type Register —MBAR + 0x0B08

Table 7-23. GPS Simple GPIO Open Drain Type Register

msb 0 1 2

3 4 5 6 7 8 9 10 11 12 13

15

R Reserved

IRDA Reserved USB

RESET: 0 0 0

16 17

18

19 20 21 22 23 24 25 26 27 28 29 30

31 Isb

R Reserved

PSC3 PSC2 PSC1

RESET: 0 0 0

Bit Name

Description

0:1

Reserved

2:3 IRDA

Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 2 controls GPIO_IRDA_1 (IR_USB_CLK pin)
bit 3 controls GPIO_IRDA_0 (IRDA_TX pin)

0 = Normal CMOS output (default)

1 = Open Drain emulation (a drive to high creates Hi-Z)

4:7 ETHR

Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 4 controls GPIO_ETHI_3 (ETH_11 pin)
bit 5 controls GPIO_ETHI_2 (ETH_10 pin)
bit 6 controls GPIO_ETHI_1 (ETH_9 pin)
bit 7 controls GPIO_ETHI_0 (ETH_8 pin)
0 = Normal CMOS output (default)
1 = Open Drain emulation (a drive to high creates Hi-Z)

Reserved
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Bit

Name

Description

12:15

USB

Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 12 controls GPIO_USB_3 (USB1_8 pin)
bit 13 controls GPIO_USB_2 (USB1_7 pin)
bit 14 controls GPIO_USB_1 (USB1_6 pin)
bit 15 controls GPIO_USB_0 (USB1_0 pin)
0 = Normal CMOS output (default)
1 = Open Drain emulation (a drive to high creates Hi-Z)

16:17

Reserved

18:23

PSC3

Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 18 controls GPIO_ PSC3_5 (PSC3_7 pin)
bit 19 controls GPIO_ PSC3_4 (PSC3_6 pin)
bit 20 controls GPIO_ PSC3_3 (PSC3_3 pin)
bit 21 controls GPIO_ PSC3_2 (PSC3_2 pin)
bit 22 controls GPIO_ PSC3_1 (PSC3_1 pin)
bit 23 controls GPIO_ PSC3_0 (PSC3_0 pin)
0 = Normal CMOS output (default)
1 = Open Drain emulation (a drive to high creates Hi-Z)

24:27

PSC2

Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 24 controls GPIO_PSC2_3 (PSC2_3 pin)
bit 25 controls GPIO_PSC2_2 (PSC2_2 pin)
bit 26 controls GPIO_PSC2_1 (PSC2_1 pin)
bit 27 controls GPIO_PSC2_0 (PSC2_0 pin)
0 = Normal CMOS output (default)
1 = Open Drain emulation (a drive to high creates Hi-Z)

28:31

PSC1

Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 28 controls GPIO_PSC1_3 (PSC1_3 pin)
bit 29 controls GPIO_PSC1_2 (PSC1_2 pin)
bit 30 controls GPIO_PSC1_1 (PSC1_1 pin)
bit 31 controls GPIO_PSC1_0 (PSC1_0 pin)
0 = Normal CMOS output (default)
1 = Open Drain emulation (a drive to high creates Hi-Z)

7.3.21.4

GPS Simple GPIO Data Direction Register—MBAR + 0x0BOC

msb 0 1

Table 7-24. GPS Simple GPIO Data Direction Register

2 3 4 5 6 7 8 9 10 11 12 13 14

15

Reserved

IRDA ETHR Reserved uSB

RESET:

0 0

16 17

18 19 20 21 22 23 24 25 26 27 28 29 30

31 Isb

Reserved

PSC3 PSC2 PSC1

RESET:

0 0
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Bit

Name

Description

0:1

Reserved

2:3

IRDA

Individual bits to control directionality of the pin as GPIO.

bit 2 controls GPIO_IRDA_1 (IR_USB_CLK pin)
bit 3 controls GPIO_IRDA_0 (IRDA_TX pin)

0 = Pin is Input (default)

1 = Pin is Output

4:7

ETHR

Individual bits to control directionality of the pin as GPIO.

bit 4 controls GPIO_ETHI_3 (ETH_11 pin)
bit 5 controls GPIO_ETHI_2 (ETH_10 pin)
bit 6 controls GPIO_ETHI_1 (ETH_9 pin)
bit 7 controls GPIO_ETHI_0 (ETH_8 pin)
0 = Pin is Input (default)
1 = Pin is Output

8:11

Reserved

12:15

USB

Individual bits to control directionality of the pin as GPIO.

bit 12 controls GPIO_USB_3 (USB1_8 pin)
bit 13 controls GPIO_USB_2 (USB1_7 pin)
bit 14 controls GPIO_USB_1 (USB1_6 pin)
bit 15 controls GPIO_USB_0 (USB1_0 pin)
0 = Pin is Input (default)
1 = Pin is Output

16:17

Reserved

18:23

PSC3

Individual bits to control directionality of the pin as GPIO.

bit 18 controls GPIO_ PSC3_5 (PSC3_7 pin)
bit 19 controls GPIO_ PSC3_4 (PSC3_6 pin)
bit 20 controls GPIO_ PSC3_3 (PSC3_3 pin)
bit 21 controls GPIO_ PSC3_2 (PSC3_2 pin)
bit 22 controls GPIO_ PSC3_1 (PSC3_1 pin)
bit 23 controls GPIO_ PSC3_0 (PSC3_0 pin)

0 = Pin is Input (default)

1 = Pin is Output

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor

7-35



rral Purpose 1/0 (GPIO)

Bit

Name

Description

24:27

PSC2

Individual bits to control directionality of the pin as GPIO.

bit 24 controls GPIO_PSC2_3 (PSC2_3 pin)
bit 25 controls GPIO_PSC2_2 (PSC2_2 pin)
bit 26 controls GPIO_PSC2_1 (PSC2_1 pin)
bit 27 controls GPIO_PSC2_0 (PSC2_0 pin)
0 = Pin is Input (default)
1 = Pin is Output

28:31

PSC1

Individual bits to control directionality of the pin as GPIO.

bit 28 controls GPIO_PSC1_3 (PSC1_3 pin)
bit 29 controls GPIO_PSC1_2 (PSC1_2 pin)
bit 30 controls GPIO_PSC1_1 (PSC1_1 pin)
bit 31 controls GPIO_PSC1_0 (PSC1_0 pin)
0 = Pin is Input (default)
1 = Pin is Output
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7.3.2.1.5

General Purpose 1/0 (GPIO)

GPS Simple GPIO Data Output Values Register —MBAR + 0x0B10
Table 7-25. GPS Simple GPIO Data Output Values Register

msb 0 1

2

3 4 5 6 7 8 9 10 11 12 13 15

Reserved

RDA Reserved USB

RESET:

16 17

18

19 20 21 22 23 24 25 26 27 28 29 30 31 Isb

Reserved

PSC3 PSC2 PSC1

RESET:

Bit

Name

Description

0:1

Reserved

2:3

IRDA

Individual bits to control the state of pins configured as GPIO output.
bit 2 controls GPIO_IRDA_1 (IR_USB_CLK pin)
bit 3 controls GPIO_IRDA_0 (IRDA_TX pin)

0 = Drive 0 on the pin (default)

1 = Drive 1 on the pin

4:7

ETHR

Individual bits to control the state of pins configured as GPIO output.
bit 4 controls GPIO_ETHI_3 (ETH_11 pin)
bit 5 controls GPIO_ETHI_2 (ETH_10 pin)
bit 6 controls GPIO_ETHI_1 (ETH_9 pin)
bit 7 controls GPIO_ETHI_0 (ETH_8 pin)
0 = Drive 0 on the pin (default)
1 = Drive 1 on the pin

8:11

Reserved

12:15

USB

Individual bits to control the state of pins configured as GPIO output.
bit 12 controls GPIO_USB_3 (USB1_8 pin)
bit 13 controls GPIO_USB_2 (USB1_7 pin)
bit 14 controls GPIO_USB_1 (USB1_6 pin)
bit 15 controls GPIO_USB_0 (USB1_0 pin)
0 = Drive 0 on the pin (default)
1 = Drive 1 on the pin

16:17

Reserved

18:23

PSC3

Individual bits to control the state of pins configured as GPIO output.
bit 18 controls GPIO_ PSC3_5 (PSC3_7 pin)
bit 19 controls GPIO_ PSC3_4 (PSC3_6 pin)
bit 20 controls GPIO_ PSC3_3 (PSC3_3 pin)
bit 21 controls GPIO_ PSC3_2 (PSC3_2 pin)
bit 22 controls GPIO_ PSC3_1 (PSC3_1 pin)
bit 23 controls GPIO_ PSC3_0 (PSC3_0 pin)
0 = Drive 0 on the pin (default)
1 = Drive 1 on the pin

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor

7-37



P

rral Purpose 1/0 (GPIO)

Bit Name Description

24.27 PSC2 Individual bits to control the state of pins configured as GPIO output.
bit 24 controls GPIO_PSC2_3 (PSC2_3 pin)
bit 25 controls GPIO_PSC2_2 (PSC2_2 pin)
bit 26 controls GPIO_PSC2_1 (PSC2_1 pin)
bit 27 controls GPIO_PSC2_0 (PSC2_0 pin)
0 = Drive 0 on the pin (default)
1 = Drive 1 on the pin

28:31 PSCH1 Individual bits to control the state of pins configured as GPIO output.
bit 28 controls GPIO_PSC1_3 (PSC1_3 pin)
bit 29 controls GPIO_PSC1_2 (PSC1_2 pin)
bit 30 controls GPIO_PSC1_1 (PSC1_1 pin)
bit 31 controls GPIO_PSC1_0 (PSC1_0 pin)
0 = Drive 0 on the pin (default)
1 = Drive 1 on the pin

7.3.2.1.6 GPS Simple GPIO Data Input Values Register —MBAR + 0x0B14
Table 7-26. GPS Simple GPIO Data Input Values Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved IRDA ETHR Reserved uSB
w
[ [ ] [ [ ]
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved PSC3 PSC2 PSC1
" T [ ] 1] L]
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:1 — Reserved
2:3 IRDA Individual status bits reflecting the state of corresponding GPIO pins.
bit 2 reflects GPIO_IRDA_1 (IR_USB_CLK pin)
bit 3 reflects GPIO_IRDA_O (IRDA_TX pin)
4:7 ETHR Individual status bits reflecting the state of corresponding GPIO pins.
bit 4 reflects GPIO_ETHI_3 (ETH_11 pin)
bit 5 reflects GPIO_ETHI_2 (ETH_10 pin)
bit 6 reflects GPIO_ETHI_1 (ETH_9 pin)
bit 7 reflects GPIO_ETHI_O (ETH_8 pin)
8:11 — Reserved
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Bit

Name

Description

12:15

uUSB

Individual status bits reflecting the state of corresponding GPIO pins.

bit 12 reflects GPIO_USB_3 (USB1_8 pin)
bit 13 reflects GPIO_USB_2 (USB1_7 pin)
bit 14 reflects GPIO_USB_1 (USB1_6 pin)
bit 15 reflects GPIO_USB_0 (USB1_0 pin)

16:17

Reserved

18:23

PSC3

Individual status bits reflecting the state of corresponding GPIO pins.

bit 18 reflects GPIO_ PSC3_5 (PSC3_7 pin)
bit 19 reflects GPIO_ PSC3_4 (PSC3_6 pin)
bit 20 reflects GPIO_ PSC3_3 (PSC3_3 pin)
bit 21 reflects GPIO_ PSC3_2 (PSC3_2 pin)
bit 22 reflects GPIO_ PSC3_1 (PSC3_1 pin)
bit 23 reflects GPIO_ PSC3_0 (PSC3_0 pin)

24:27

PSC2

Individual status bits reflecting the state of corresponding GPIO pins.

bit 24 reflects GPIO_PSC2_3 (PSC2_3 pin)
bit 25 reflects GPIO_PSC2_2 (PSC2_2 pin)
bit 26 reflects GPIO_PSC2_1 (PSC2_1 pin)
bit 27 reflects GPIO_PSC2_0 (PSC2_0 pin)

28:31

PSC1

Individual status bits reflecting the state of corresponding GPIO pins.

bit 28 reflects GPIO_PSC1_3 (PSC1_3 pin)
bit 29 reflects GPIO_PSC1_2 (PSC1_2 pin)
bit 30 reflects GPIO_PSC1_1 (PSC1_1 pin)
bit 31 reflects GPIO_PSC1_0 (PSC1_0 pin)

Note: These status bits operate regardless of the function on the pin.

7.3.2.1.7 GPS GPIO Output-Only Enables Register —MBAR + 0x0B18
Table 7-27. GPS GPIO Output-Only Enables Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R
ETHR Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lIsb
R
Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit

Name

Description

0:7

ETHR

bit 0 controls GPIO_ETHO_7 (ETH_7 pin)
bit 1 controls GPIO_ETHO_6 (ETH_6 pin)
bit 2 controls GPIO_ETHO_5 (ETH_5 pin)
bit 3 controls GPIO_ETHO_4 (ETH_4 pin)
bit 4 controls GPIO_ETHO_3 (ETH_3 pin)
bit 5 controls GPIO_ETHO_2 (ETH_2 pin)
bit 6 controls GPIO_ETHO_1 (ETH_1 pin)
bit 7 controls GPIO_ETHO_0 (ETH_O pin)

0 = Disabled for GPIO use (default)

1 = Enabled for GPIO use

Individual bits to enable each Output Only GPIO pin—all reside on the Ethernet port.

8:31

Reserved

7.3.2.1.8

GPS GPIO Output-Only Data Value Out Register —MBAR + 0x0B1C

msb 0 1

Table 7-28. GPS GPIO Output-Only Data Value Out Register

2 3 4 5 6 7 8 9 10 11 12

15

Reserved

RESET:

16 17

18 19 20 21 22 23 24 25 26 27 28

29 30

31 Isb

Reserved

RESET:

Bit

Name

Description

0:7

ETHR

Individual bits to control the state of enabled Output Only GPIO pins.
bit 0 controls GPIO_ETHO_7 (ETH_7 pin)
bit 1 controls GPIO_ETHO_6 (ETH_6 pin)
bit 2 controls GPIO_ETHO_5 (ETH_5 pin)
bit 3 controls GPIO_ETHO_4 (ETH_4 pin)
bit 4 controls GPIO_ETHO_3 (ETH_3 pin)
bit 5 controls GPIO_ETHO_2 (ETH_2 pin)
bit 6 controls GPIO_ETHO_1 (ETH_1 pin)
bit 7 controls GPIO_ETHO_0 (ETH_O pin)

0 = Drive 0 on the pin (default)

1 = Drive 1 on the pin

8:31

Reserved
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7.3.2.1.9

General Purpose 1/0 (GPIO)

GPS GPIO Simple Interrupt Enable Register—MBAR + 0x0B20
Table 7-29. GPS GPIO Simple Interrupt Enables Register

msb 0 1

2 3 4 5 6 7 8 9 10

11 12

13

15

SIGPIOe

Reserved

RESET:

0 0

16 17

18 19 20 21 22 23 24 25 26

27 28

29

30

31 Isb

Reserved

RESET:

Bit

Name

Description

0:7

SIGPIOE

bit 0 controls GPIO_SINT_7 (ETH_16 pin)
bit 1 controls GPIO_SINT_6 (ETH_15 pi
bit 2 controls GPIO_SINT_5 (ETH_14 pi
bit 3 controls GPIO_SINT_4 (ETH_13 pin
bit 4 controls GPIO_SINT_3 (USB1_9 pin
bit 5 controls GPIO_SINT_2 (PSC3_8 pin
bit 6 controls GPIO_SINT_1 (PSC3_5 pin
bit 7 controls GPIO_SINT_0 (PSC3_4 pin

0 = disabled for GPIO use (default)

1 = enabled for GPIO use

n
n

)
)
)

)
)
)
)

Individual bits to enable each Interrupt GPIO pin (pins are scattered).

8:31

Reserved

7.3.2.1.10 GPS GPIO Simple Interrupt Open-Drain Emulation Register —MBAR + 0x0B24

Table 7-30. GPS GPIO Simple Interrupt Open-Drain Emulation Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R SIODe Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description

0:7 SIODe Individual bits to cause open drain emulation for pins configured as GPIO output.
bit 0 controls GPIO_SINT_7 (ETH_16 pin)
bit 1 controls GPIO_SINT_6 (ETH_15 pin)
bit 2 controls GPIO_SINT_5 (ETH_14 pin)
bit 3 controls GPIO_SINT_4 (ETH_13 pin)
bit 4 controls GPIO_SINT_3 (USB1_9 pin)
bit 5 controls GPIO_SINT_2 (PSC3_8 pin)
bit 6 controls GPIO_SINT_1 (PSC3_5 pin)
bit 7 controls GPIO_SINT_0 (PSC3_4 pin)
0 = Normal CMOS output (default)
1 = Open Drain emulation (a drive to high creates Hi-Z)

8:31 — Reserved

7.3.2.1.11 GPS GPIO Simple Interrupt Data Direction Register —MBAR + 0x0B28
Table 7-31. GPS GPIO Simple Interrupt Data Direction Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R SIDDR Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 SIDDR Individual bits to control direction of the pin as GPIO.
bit 0 controls GPIO_SINT_7 (ETH_16 pin)
bit 1 controls GPIO_SINT_6 (ETH_15 pin)
bit 2 controls GPIO_SINT_5 (ETH_14 pin)
bit 3 controls GPIO_SINT_4 (ETH_13 pin)
bit 4 controls GPIO_SINT_3 (USB1_9 pin)
bit 5 controls GPIO_SINT_2 (PSC3_8 pin)
bit 6 controls GPIO_SINT_1 (PSC3_5 pin)
bit 7 controls GPIO_SINT_0 (PSC3_4 pin)
0 = Pin is Input (default)
1 = Pin is Output
8:31 — Reserved
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7.3.2.1.12 GPS GPIO Simple Interrupt Data Value Out Register —MBAR + 0x0B2C
Table 7-32. GPS GPIO Simple Interrupt Data Value Out Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R SIDVO Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 SIDVO Individual bits to control the state of pins configured as GPIO output.
bit 0 controls GPIO_SINT_7 (ETH_16 pin)
bit 1 controls GPIO_SINT_6 (ETH_15 pin)
bit 2 controls GPIO_SINT_5 (ETH_14 pin)
bit 3 controls GPIO_SINT_4 (ETH_13 pin)
bit 4 controls GPIO_SINT_3 (USB1_9 pin)
bit 5 controls GPIO_SINT_2 (PSC3_8 pin)
bit 6 controls GPIO_SINT_1 (PSC3_5 pin)
bit 7 controls GPIO_SINT_0 (PSC3_4 pin)
0 = Drive 0 on the pin (default)
1 = Drive 1 on the pin
8:31 — Reserved

7.3.2.1.13 GPS GPIO Simple Interrupt Interrupt Enable Register —MBAR + 0x0B30
Table 7-33. GPS GPIO Simple Interrupt Interrupt Enable Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R SIINTEN Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit

Name

Description

0:7

SIINTEN

Individual bits to enable Interrupt generation for each GPIO pin configured as an Input.
bit 0 controls GPIO_SINT_7 (ETH_16 pin)
bit 1 controls GPIO_SINT_6 (ETH_15 pin)
bit 2 controls GPIO_SINT_5 (ETH_14 pin)
bit 3 controls GPIO_SINT_4 (ETH_13 pin)
bit 4 controls GPIO_SINT_3 (USB1_9 pin)
bit 5 controls GPIO_SINT_2 (PSC3_8 pin)
bit 6 controls GPIO_SINT_1 (PSC3_5 pin)
bit 7 controls GPIO_SINT_0 (PSC3_4 pin)
0 = Pin cannot generate an Interrupt (default)
1 = Pin can generate an Interrupt if configured as an Input GPIO

8:31

Reserved

Note: See Interrupt Type data in GPS GPIO Simple Interrupt Interrupt Types Register —MBAR + 0x0B34 Register. Also,
the Master Interrupt Enable bit must be set in the GPS GPIO Simple Interrupt Master Enable Register —MBAR + 0x0B38
Register, before any Simple Interrupt pin can generate an Interrupt.

7.3.2.1.14 GPS GPIO Simple Interrupt Interrupt Types Register —MBAR + 0x0B34
Table 7-34. GPS GPIO Simple Interrupt Interrupt Types Register

msb 0 1

2 3 4 5 6 7 8 9 10 11 12 13 14 15

ITYP7

ITYP6 ITYP5 ITYP4 ITYP3 ITYP1 ITYPO

RESET:

16 17

18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb

Reserved

RESET:

Bit

Name

Description

0:15

ITYP[0:7]

GPIO Interrupt Type bits for Simple-Interrupt GPIO pin 7.
ITYP7—hbits 0:1 controls GPIO_SINT_7 (ETH_16 pin)
ITYP6—bits 2:3 controls GPIO_SINT_6 (ETH_15 pin)
ITYP5—bits 4:5 controls GPIO_SINT_5 (ETH_14 pin)
ITYP4—bits 6:7 controls GPIO_SINT_4 (ETH_13 pin)
ITYP3—bits 8:9 controls GPIO_SINT_3 (USB1_9 pin)
ITYP2—Dbits 10:11 controls GPIO_SINT_2 (PSC3_8 pin)
ITYP1—bits 12:13 controls GPIO_SINT_1 (PSC3_5 pin)
ITYPO—bits 14:15 controls GPIO_SINT_0 (PSC3_4 pin)

00 = Interrupt on any transition

01 = Interrupt on rising edge

10 = Interrupt on falling edge

11 = Interrupt on pulse (any two transitions)

16:31

Reserved
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7.3.2.1.15 GPS GPIO Simple Interrupt Master Enable Register —MBAR + 0x0B38
Table 7-35. GPS GPIO Simple Interrupt Master Enable Register

msb0 1 2 3 4 5 6 7 8 9 10 11 12 138 14 15
R Reserved ME Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:2 — Reserved
3 ME GPIO Simple Interrupt Master Enable pin—This pin must be high before any Simple
Interrupt pin can generate an interrupt. This bit should remain clear while programming
individual interrupts, then set high as a final step. This prevents any spurious interrupt
occurring during programming.
4:31 — Reserved

7.3.2.1.16 GPS GPIO Simple Interrupt Status Register—MBAR + 0x0B3C

Table 7-36. GPS GPIO Simple Interrupt Status Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R ISTAT IVAL
W rwc‘rwc‘rwc‘rwc‘rwc‘rwc‘rwc‘rwc ‘ ‘ ‘ ‘ ‘ ‘ ‘
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MPC5200 Users Guide, Rev. 3.1
Freescale Semiconductor 7-45



rral Purpose 1/0 (GPIO)

Bit Name Description

0:7 ISTAT Interrupt Status—status bit for GPIO Simple interrupt pins 7 to 0, where 1 indicates an
interrupt has occurred. Clear bit with a Sticky bit write to 1.

Bit O reflects GPIO_SINT_7 (ETH_16 pin)
Bit 1 reflects GPIO_SINT_6 (ETH_15 pin)
Bit 2 reflects GPIO_SINT_5 (ETH_14 pin)
Bit 3 reflects GPIO_SINT_4 (ETH_13 pin)
Bit 4 reflects GPIO_SINT_3 (USB1_9 pin)
Bit 5 reflects GPIO_SINT_2 (PSC3_8 pin)
Bit 6 reflects GPIO_SINT_1 (PSC3_5 pin)
Bit 7 reflects GPIO_SINT_0 (PSC3_4 pin)

8:15 IVAL Input Value—status bit for GPIO Simple Interrupt pins 7 to 0. This is the raw state of the
input pin at the time this register is read. It is not latched to the state that caused the
Interrupt (if any).

Bit 8 reflects GPIO_SINT_7 (ETH_16 pin)

Bit 9 reflects GPIO_SINT_6 (ETH_15 pin)

Bit 10 reflects GPIO_SINT_5 (ETH_14 pin)

Bit 11 reflects GPIO_SINT_4 (ETH_13 pin)

Bit 12 reflects GPIO_SINT_3 (USB1_9 pin)

Bit 13 reflects GPIO_SINT_2 (PSC3_8 pin)

Bit 14 reflects GPIO_SINT_1 (PSC3_5 pin)

Bit 15 reflects GPIO_SINT_0 (PSC3_4 pin)
IVAL is always available regardless of enable or setting, even if not used as GPIO.
Writing to this byte has no effect.

16:31 — Reserved

7.3.2.2 WakeUp GPIO Registers—MBAR+0x0C00

The WakeUp GPIO Register Set provides GPIO control for the 8 WakeUp GPIO pins. These pins are scattered throughout the pin groups, but
are all controlled in this module. It should be noted that WakeUp GPIO can operate as Simple Interrupt GPIO. Because of this, there are
separate registers to enable these pins as Wakeup interupts and/or Simple Interrupts. The distiniction between these two types of interrupts is
made according to the powered state of MPC5200.

*  In Deep Sleep mode, the WakeUp Interrupt enables are used.
* In all other modes, the Simple Interrupt enables are used.

In either of the above types of interrupts, we are referring to the WakeUp GPIO and the registers in this module. These are not to be confused
with the Simple Interrupt GPIO pins, which are controlled in the previous module, GPIO Standard.

This WakeUp GPIO register set uses 10 32-bit registers. These registers are located at an offset from MBAR of 0x0C00. Register addresses
are relative to this offset. Therefore, the actual register address is: MBAR + 0x0C00 + register address

Hyperlinks to the WakeUp GPIO registers are provided below:

*  GPW WakeUp GPIO Enables Register (0x0C00) ¢  GPW WakeUp GPIO Individual Interrupt Enable Register
(0x0C14)
*  GPW WakeUp GPIO Open Drain Emulation Register e GPW WakeUp GPIO Interrupt Types Register (0x0C18)
(0x0C04)

e GPW WakeUp GPIO Data Direction Register (0x0C08) GPW WakeUp GPIO Master Enables Register (0xOC1C)

e GPW WakeUp GPIO Data Value Out Register (0xOCOC) GPW WakeUp GPIO Data Input Values Register (0x0C20)

e GPW WakeUp GPIO Interrupt Enable Register (0x0C10) GPW WakeUp GPIO Status Register (0x0C24)
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7.3.22.1 GPW WakeUp GPIO Enables Register—MBAR + 0x0C00
Table 7-37. GPW WakeUp GPIO Enables Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WGPIOe Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 WGPIOe Bits to enable the operation of individual WaleUp GPIO pins.
Bit 0 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 controls GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 controls GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 controls GPIO_WKUP_3 (ETH_17 pin)
Bit 5 controls GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 controls GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 controls GPIO_WKUP_0 (PSC1_4 pin)
0 = Pin not enabled for any GPIO use (default).
1 = Pin enabled for use as GPIO.
8:31 — Reserved
7.3.2.22 GPW WakeUp GPIO Open Drain Emulation Register —MBAR + 0x0C04
Table 7-38. GPW WakeUp GPIO Open Drain Emulation Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WODe Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit

Name

Description

0:7

WODe

Bit 0 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 controls GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 controls GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 controls GPIO_WKUP_3 (ETH_17 pin)
Bit 5 controls GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 controls GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 controls GPIO_WKUP_0 (PSC1_4 pin)
0 = Normal CMOS output (default).
1 = Open Drain emulation (a drive to high creates Hi-Z).

Bits to control open drain emulation for individual WakeUp GPIO configured as outputs.

8:31

Reserved

7.3.2.2.3

GPW WakeUp GPIO Data Direction Register—MBAR + 0x0C08

msb 0 1

Table 7-39. GPW WakeUp GPIO Data Direction Register

2 3 4 5 6 7 8 9 10 11 12

13 14 15

WDDR[7:0] Reserved

RESET:

16 17

18 19 20 21 22 23 24 25 26 27 28

29 30 31 Isb

Reserved

RESET:

Bit

Name

Description

0:7

WDDR[7:0]

Individual bits to control directionality of the pin as GPIO.
Bit 0 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 controls GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 controls GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 controls GPIO_WKUP_3 (ETH_17 pin)
Bit 5 controls GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 controls GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 controls GPIO_WKUP_0 (PSC1_4 pin)

0 =Pinis Input (default).

1 = Pin is Output.

8:31

Reserved
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7.3.22.4 GPW WakeUp GPIO Data Value Out Register —MBAR + 0x0C0OC
Table 7-40. GPW WakeUp GPIO Data Value Out Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WDVO Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 WDVO Individual bits to control the state of pins configured as GPIO output.
Bit 0 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 controls GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 controls GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 controls GPIO_WKUP_3 (ETH_17 pin)
Bit 5 controls GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 controls GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 controls GPIO_WKUP_0 (PSC1_4 pin)
0 = Drive 0 on the pin (default).
1 = Drive 1 on the pin.
Note: If pin is emulating open drain, this setting results in Hi-Z
8:31 — Reserved

7.3.2.2.5 GPW WakeUp GPIO Interrupt Enable Register—MBAR + 0x0C10
Table 7-41. GPW WakeUp GPIO Interrupt Enable Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WUPe Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description

0:7 WUPe Individual bits to enable generation of WakeUp interrupt for WakeUp GPIO configured as
input.
Bit 0 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 controls GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 controls GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 controls GPIO_WKUP_3 (ETH_17 pin)
Bit 5 controls GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 controls GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 controls GPIO_WKUP_0 (PSC1_4 pin)
0 = Pin cannot generate WakeUp Interrupt (default).
1 = Pin can generate WakeUp Interrupt while MPC5200 is in Deep Sleep mode.
Note: These enable bits apply ONLY when MPC5200 is in Deep Sleep mode.

8:31 — Reserved

Note: Only valid when Port Configuration indicates GPIO usage and pin is configured as input in the associated DDR
bit in GPIOWDO. Also, Master Interrupt Enable bit in GRIOWME must be set.

7.3.2.2.6 GPW WakeUp GPIO Individual Interrupt Enable Register —MBAR + 0x0C14
Table 7-42. GPW WakeUp GPIO Individual Interrupt Enable Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WINe Reserved
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit

Name

Description

0:7

WINe

Individual bits to enable generation of Simple interrupt for WakeUp GPIO configured as
input.
Bit 0 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 controls GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 controls GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 controls GPIO_WKUP_3 (ETH_17 pin)
Bit 5 controls GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 controls GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 controls GPIO_WKUP_0 (PSC1_4 pin)
0 = Pin cannot generate Simple Interrupt (default).
1 = Pin can generate Simple Interrupt while MPC5200 is not in Deep Sleep mode.
Note: These enable bits apply only when MPC5200 is not in Deep Sleep mode.

8:31

Reserved

Note: Only valid when Port Configuration indicates GPIO usage and pin is configured as input in the associated DDR
bit in GPIOWDO. Also, Master Interrupt Enable bit in GPIOWME must be set.

7.3.2.2.7 GPW WakeUp GPIO Interrupt Types Register—MBAR + 0x0C18
Table 7-43. GPW WakeUp GPIO Interrupt Types Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R Ityp7 Ityp6 Ityp5 Ityp4 Ityp3 Ityp2 Ityp7 Ityp0
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb

R Reserved
w

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description

0:1 Ityp7 GPIO Interrupt Type bits for WakeUp GPIO pins 7-0
2:3 Ityp6 00=Interrupt at any transition

01=Interrupt on rising edge
4:5 Ityp5 .
10=Interrupt on falling edge

6:7 Ityp4 11=Interrupt on pulse (any 2 transitions)

8:9 ltyp3 The above interrupt types describe operation for interrupts occuring while MPC5200 is not
10:11 Ityp2 in Deep Sleep mode (i.e., Simple Interrupt types). For operation while in Deep Sleep mode
the interpretation of these bits is slightly different, because no clocking is present in this
12:13 Ityp1 mode and it is therefore impossible to detect an edge on the input. For Deep Sleep mode

the bits are interpretted as follows:
14:15 ItypO

00 = Not Valid, no interrupt can be detected
01 = Level High, any high creates WakeUp from Deep Sleep

10 = Level Low, any low creates WakeUp from Deep Sleep
11 = Not Valid, no interrupt can be detected.

ITYP7 controls GPIO_WKUP_7 (GPIO_WKUP_7 pin)
ITYP6 controls GPIO_WKUP_6 (GPIO_WKUP_6 pin)
ITYP5 controls GPIO_WKUP_5 (PSC6_1 pin)
ITYP4 controls GPIO_WKUP_4 (PSC6_0 pin)
ITYP3 controls GPIO_WKUP_3 (ETH_17 pin)
ITYP2 controls GPIO_WKUP_2 (PSC3_9 pin)
ITYP1 controls GPIO_WKUP_1 (PSC2_4 pin)
ITYPO controls GPIO_WKUP_0 (PSC1_4 pin)

Note: Any GPIO WakeUp interrupt creates a Main Level 2 interrupt in the Interrupt
Controller.

16:31 — Reserved

7.3.2.2.8 GPW WakeUp GPIO Master Enables Register —MBAR + 0x0C1C
Table 7-44. GPW WakeUp GPIO Master Enables Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ME Reserved
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Reserved
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description
0:6 — Reserved
7 ME WakeUp GPIO Master Enable pin. This pin must be high before any WakeUp GPIO pin can
generate an interrupt. This bit should remain clear while programming individual interrupts
and then set high as a final step. This prevents any spurious interrupt occuring during
programming.
8:31 — Reserved
7.3.2.29 GPW WakeUp GPIO Data Input Values Register —MBAR + 0x0C20

Table 7-45. GPW WakeUp GPIO Data Input Values Register

msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WIVAL Reserved
W | T[]
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 WIVAL Input Value bits for GPIO WakeUp pins 7-0. This is the raw state of the input pin at the time
this register is read. It is not latched to the state that caused the interrupt (if any).
This status bit is always available, regardless of any enable or setting. For example, even
if the pin is not used as GPIO.
Writing to this byte has no effect.
Bit 0 reflects GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 reflects GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 reflects GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 reflects GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 reflects GPIO_WKUP_3 (ETH_17 pin)
Bit 5 reflects GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 reflects GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 reflects GPIO_WKUP_0 (PSC1_4 pin)
8:31 — Reserved
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7.3.2.2.10 GPW WakeUp GPIO Status Register—MBAR + 0x0C24

Table 7-46. GPW WakeUp GPIO Status Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Istat Reserved
w rwc‘rwc‘nuc‘nuc‘nuc‘nuc‘rwc‘mc
RESET: 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 Istat Interrupt status bits for GPIO WakeUp pins 7-0.
1 indicates an interrupt occurred. Cleared with a sticky-bit write to a 1 to clear the interrupt
condition.
Bit 0 reflects interrupt on GPIO_WKUP_7 (GPIO_WKUP_7 pin)
Bit 1 reflects interrupt on GPIO_WKUP_6 (GPIO_WKUP_6 pin)
Bit 2 reflects interrupt on GPIO_WKUP_5 (PSC6_1 pin)
Bit 3 reflects interrupt on GPIO_WKUP_4 (PSC6_0 pin)
Bit 4 reflects interrupt on GPIO_WKUP_3 (ETH_17 pin)
Bit 5 reflects interrupt on GPIO_WKUP_2 (PSC3_9 pin)
Bit 6 reflects interrupt on GPIO_WKUP_1 (PSC2_4 pin)
Bit 7 reflects interrupt on GPIO_WKUP_0 (PSC1_4 pin)
8:31 — Reserved
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7.4

General Purpose Timers (GPT)

General Purpose Timers (GPT)

Eight (8) General-Purpose Timer (GPT) pins are configurable for:

Input Capture

Output Compare

Pulse Width Modulation (PWM) Output
Simple GPIO

Internal CPU timer

Watchdog Timer (on GPTO only)

Timer modules run off the internal IP bus clock. Each Timer is associated to a single I/O pin. Each Timer has a 16-bit prescaler and 16-bit
counter, thus achieving a 32-bit range (but only 16-bit resolution).

7.4.1

Timer Configuration Method

Use the following method to configure each timer:

1.
2.
3.
4

7.4.2

Determine the Mode Select field (Timer MS) value for the desired operation.
Program any other registers associated with this mode.

Program Interrupt enable as desired.

Enable the Timer by writing the Mode Select value into the Timer MS field.

Mode Overview

The following gives a brief description of the available modes:

1.

7.4.3

Input Capture—In this mode the I/O pin is an Input. Once enabled, the counters run until the specified “Capture Event” occurs
(rise, fall, either, or pulse). At the Capture Event, the counter value is latched in the status register. If enabled, a CPU interrupt is
generated. The GP Timers 6 & 7 are active during low power modes (except for deep sleep), and therefore have the ability to initiate
a wake up the device from a low-power mode.

Output Compare—In this mode the I/0O pin is an Output. When enabled the counters run until they reach the programmed
Terminal Count value. At this point, the specified “Output Event” is generated (toggle, pulse hi, or pulse low). If enabled, a CPU
interrupt is generated.

PWM-—In this mode the I/0 pin is an Output. The user can program “Period” and “Width” values to create an adjustable,
repeating output waveform on the I/O pin. A CPU interrupt can be generated at the beginning of each PWM Period, at which time
a new Width value can be loaded. The new Width value, which represents “ON time”, is automatically applied at the beginning of
the next period. Note that there is no interrupt at the beginning of the first PWM Period. This mode is suitable for PWM audio
encoding.

Simple GPIO—In this mode the I/O pin operates as a GPIO pin. It can be specified as Input or Output, according to the
programmable GPIO field. GPIO mode is mutually exclusive of modes 1 through 3 (listed above). In GPIO mode, modes 5
through 6 (listed below) remain available.

CPU Timer—The I/0 pin is not used in this mode. Once enabled, the counters run until they reach a programmed Terminal
Count. When this occurs, an interrupt can be generated to the CPU. This Timer mode can be used simultaneously with the Simple
GPIO mode.

Watchdog Timer—This is a special CPU Timer mode, available only on Timer 0. The user must enable the Watchdog Timer
mode, which is not active upon reset. The Terminal Count value is programmable. If the counter is allowed to expire, a full
MPC5200 reset occurs. To prevent the Watchdog Timer from expiring, software must periodically write a specific value to a
specific register (in Timer 0). This causes the counter to reset.

Programming Notes

Programmers should observe the following notes:

1.
2.

Intermediate values of the Timer internal counters are not readable by software.

The Stop_Cont bit operates differently for different modes. In general, this bit controls whether the Timer halts at the end of a
current mode, or resets and continues with a repetition of the mode. See the Bit Description for precise operation.

The Timer MS field operates somewhat as a Global Enable. If it is zero, then all Timer modes are disabled and internal counters
are reset. See the Bit Descriptions for more detail.

There is a CE (Counter Enable) bit that operates somewhat independently of the Timer MS field. This bit controls the Counter for
CPU Timer or Watchdog Timer modes only. See the Bit Descriptions to understand the operation of these bits across the various
modes.
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74.4 GPT Registers—MBAR + 0x0600

Each GPT uses 4 32-bit registers. These registers are located at an offset from MBAR of 0x0600. Register addresses are relative to this offset.
Therefore, the actual register address is: MBAR + 0x0600 + register address

Hyperlinks to the Interrupt Controller registers are provided below:

GPT 0 Enable and Mode Select Register (0x0600
GPT 1 Enable and Mode Select Register (0x0610
GPT 2 Enable and Mode Select Register (0x0620

GPT 4 Enable and Mode Select Register (0x0640
GPT 5 Enable and Mode Select Register (0x0650
GPT 6 Enable and Mode Select Register (0x0660

GPT 0 PWM Configuration Register (0x0608
GPT 1 PWM Configuration Register (0x0618
GPT 2 PWM Configuration Register (0x0628

GPT 4 PWM Configuration Register (0x0648
GPT 5 PWM Configuration Register (0x0658
GPT 6 PWM Configuration Register (0x0668

) )
) )
) )
GPT 3 Enable and Mode Select Register (0x0630) e GPT 3 PWM Configuration Register (0x0638)
) )
) )
) )
) )

® GPT 7 Enable and Mode Select Register (0x0670 e GPT 7 PWM Configuration Register (0x0678

e GPT 0 Counter Input Register (0x0604
e GPT 1 Counter Input Register (0x0614
*  GPT 2 Counter Input Register (0x0624 * GPT 2 Status Register (0x062C)
e GPT 3 Counter Input Register (0x0634 e GPT 3 Status Register (0x063C)
(
(

) e GPT 0 Status Register (0x060C)
)
)
)
¢ GPT 4 Counter Input Register (0x0644) e GPT 4 Status Register (0x064C)
)
)
)

e GPT 1 Status Register (0x061C)

* GPT 5 Counter Input Register (0x0654
*  GPT 6 Counter Input Register (0x0664
e GPT 7 Counter Input Register (0x0674

e GPT 5 Status Register (0x065C)
e GPT 6 Status Register (0x066C)
e GPT 7 Status Register (0x067C)

7441 GPT 0 Enable and Mode Select Register—MBAR + 0x0600
GPT 1 Enable and Mode Select Register—MBAR + 0x0610
GPT 2 Enable and Mode Select Register—MBAR + 0x0620
GPT 3 Enable and Mode Select Register—MBAR + 0x0630
GPT 4 Enable and Mode Select Register—MBAR + 0x0640
GPT 5 Enable and Mode Select Register—MBAR + 0x0650
GPT 6 Enable and Mode Select Register—MBAR + 0x0660
GPT 7 Enable and Mode Select Register—MBAR + 0x0670
Table 7-47. GPT 0 Enable and Mode Select Register
GPT 1 Enable and Mode Select Register
GPT 2 Enable and Mode Select Register
GPT 3 Enable and Mode Select Register
GPT 4 Enable and Mode Select Register
GPT 5 Enable and Mode Select Register
GPT 6 Enable and Mode Select Register
GPT 7 Enable and Mode Select Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R OCPW Reserved OCT Reserved ICT
w

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb

R WDen | Reserved CE | Rsvd IntEn | Reserved GPIO Rsvd Timer_MS

=
Stop_Cont
Open_Drn

RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description

0:7 OCPW Output Compare Pulse Width—Applies to OC Pulse types only. This field specifies the number
of IP bus clocks (non-prescaled) to create a short output pulse at each Output Event. This
pulse is generated at the end of the OC period and overlays the next OC period (rather than
adding to the period).

Note: This field is alternately used as the Watchdog reset field if Watchdog Timer mode is
enabled.

8:9 — Reserved

10:11 OCT Output Compare Type—describes action to occur at each output compare event, as follows:
00=Special case, output is immediately forced low without respect to each output compare
event.
01=CQutput pulse highs, initial value is low (OCPW field applies).
10=0utput pulses low, initial value is high (OCPW field applies).
11=C0utput toggles.

GPIO modalities can be used to achieve an initial output state prior to enabling OC mode. Itis
important to move directly from GPIO output mode to OC mode and not to pass through the
Timer_MS=000 state.

To prevent the Internal Timer Mode from engaging during the GPIO state, CE bit should be
held low during the configuration steps.

GPIO initialization is needed when presetting the 1/0 to 1 in conjunction with a simple toggle
OCT setting.

Note: For Stop Mode operation (see Stop_Cont bit below) it is necessary to pass through the
mode_sel = 0 state to restart the output compare counters with their programmed values. See
prescale and count fields in GPT 0 Counter Input Register.

12:13 — Reserved

14:15 ICT Input Capture Type—describes the input transition type required to trigger an input capture

event, as follows:
00=Any input transition causes an IC event.
01=IC event occurs at input rising edge.
10=IC event occurs at input falling edge.
11=IC event occurs at any input pulse (i.e., at 2nd input edge).
For ICT=11 (pulse capture), status register records only the pulse width.

16 WDen Watchdog enable—bit enables watchdog operation. A timer expiration causes an internal
MPC5200 reset. Watchdog operation requires the Timer_MS field be set for internal timer
mode and the CE bit to be set high.

In this mode the OCPW byte field operates as a watchdog reset field. Writing A5 to the OCPW
field resets the watchdog timer, preventing it from expiring. As long as the timer is properly
configured, the watchdog operation continues.

This bit (and functionality) is implemented only for Timer 0. 1 = enabled

17:18 — Reserved

19 CE Counter Enable—bit enables or resets the internal counter during Internal timer modes only.
CE must be high to enable these modes. If low, counter is held in reset.
This bit is secondary to the timer mode select bits (Timer_MS). If Timer_MS is1XX, internal
timer modes are enabled. CE can then enable or reset the internal counter without changing
the Timer_MS field.
GPIO operation is also available in this mode. 1 = enabled

20 — Reserved

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor

7-57



rral Purpose Timers (GPT)

Bit Name Description

21 Stop_Cont | Stop Continuous—Applies to multiple modes, as follows:
0 = Stop
1 = Continuous

e |IC mode
Stop operation—At each IC event, counter is reset.
Continuous operation—counter is not reset at each IC event.

Effect is to create Status count values that are cumulative between Capture events. If the
special Pulse Mode Capture type is specified, the Stop_Cont bit is not used, operation
fixed as if it were Stop.

e OC mode

Stop operation—Counter resets and stops at first OC event. Note: Software needs to pass
through Timer_MS=000 state to restart timer.

Continuous operation—counter resets and continues at each OC event.
Effect to is create back-to-back periodic OC events.

—1In this mode the polarity of Stop_cont is reversed. Also, in Stop Mode, the
output event falsely retriggers at the expiration of the prescale count.

This means the software has to service and output event prior to the prescale expiring.
Service is defined as programming mode_sel field to 0, which causes the programmed
prescale and count values to be reset.

¢  PWM mode
Bit not used, operation is always Continuous.
e CPU Timer mode

Stop operation—On counter expiration, Timer waits until Status bit is cleared by passing
through Timer_MS=000 state before beginning a new cycle.

Continuous operation—On counter expiration, Timer resets and immediately begin a new
cycle.

Effect is to generate fixed periodic timeouts.
e WatchDog Timer and GPIO modes
Bit not used.

22 Open_Drn | Open Drain
0 = Normal I/O

1 = Open Drain emulation—affects all modes that drive the 1/0 pin (GPIO, OC, & PWM).
Any output “1” is converted to a tri-state at the /O pin.

23 IntEn Enable interrupt—enables interrupt generation to the CPU for all modes (IC, OC, PWM, and
Internal Timer). IntEn is not required for watchdog expiration to create a reset. 1 = enabled

24:25 — Reserved

26:27 GPIO GPIO mode type. Simple GPIO functionality that can be used simultaneously with the Internal
Timer mode. It is not compatible with IC, OC, or PWM modes, since these modes dictate the
usage of the 1/0 pin.

Ox=Timer enabled as simple GPIO input
10=Timer enabled as simple GPIO output, value=0
11=Timer enabled as simple GPIO output, value=1 (tri-state if Open_Drn=1)

While in GPIO modes, internal timer mode is also available. To prevent undesired timer
expiration, keep the CE bit low.
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Bit Name Description
28 — Reserved
29:31 | Timer_MS |Timer Mode Select (and module enable).
000=Timer module not enabled. Associated I/O pin is in input state. All Timer operation is
completely disabled. Control and status registers are still accessible. This mode should be
entered when timer is to be re-configured, except where the user does not want the 1/0 pin
to become an input.
001=Timer enabled for input capture.
010=Timer enabled for output compare.
011=Timer enabled for PWM.
1xx=timer enabled for simple GPIO. Internal timer modes available. CE bit controls timer
counter.
7.4.4.2 GPT 0 Counter Input Register—MBAR + 0x0604
GPT 1 Counter Input Register—MBAR + 0x0614
GPT 2 Counter Input Register—MBAR + 0x0624
GPT 3 Counter Input Register—MBAR + 0x0634
GPT 4 Counter Input Register—MBAR + 0x0644
GPT 5 Counter Input Register—MBAR + 0x0654
GPT 6 Counter Input Register—MBAR + 0x0664
GPT 7 Counter Input Register—MBAR + 0x0674
Table 7-48. GPT 0 Counter Input Register
GPT 1 Counter Input Register
GPT 2 Counter Input Register
GPT 3 Counter Input Register
GPT 4 Counter Input Register
GPT 5 Counter Input Register
GPT 6 Counter Input Register
GPT 7 Counter Input Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Prescale
w
RESET: 0 o o o o o0 0 0 O 0 0 0 0o o 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Count
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description
0:15 Prescale |Prescale amount applied to internal counter (in IP bus clocks).

—The prescale field should be written prior to enabling any timer mode. A prescale
of 0x0001 means one IP bus clock per count increment. If prescale is 0 when any timer mode is
started, it results in an effective prescale of 64K. The counter will immediately begin and an
output event will occur with the 64K prescale, rather than the desired value.

16:31 | COUNT | Sets number of prescaled counts applied to reference events, as follows:
IC—Field has no effect, internal counter starts at 0.
OC—Number of prescaled counts counted before creating output event.
PWM—Number of prescaled counts defining the PWM output period.
Internal Timer—Number of prescaled counts counted before timer (or watchdog) expires.
Note: Reading this register only returns the programmed value, intermediate values of the
internal counter are not available to software.
7.4.43 GPT 0 PWM Configuration Register—MBAR + 0x0608
GPT 1 PWM Configuration Register—MBAR + 0x0618
GPT 2 PWM Configuration Register—MBAR + 0x0628
GPT 3 PWM Configuration Register—MBAR + 0x0638
GPT 4 PWM Configuration Register—MBAR + 0x0648
GPT 5 PWM Configuration Register—MBAR + 0x0658
GPT 6 PWM Configuration Register—MBAR + 0x0668
GPT 7 PWM Configuration Register—MBAR + 0x0678
Table 7-49. GPT 0 PWM Configuration Register
GPT 1 PWM Configuration Register
GPT 2 PWM Configuration Register
GPT 3 PWM Configuration Register
GPT 4 PWM Configuration Register
GPT 5 PWM Configuration Register
GPT 6 PWM Configuration Register
GPT 7 PWM Configuration Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WIDTH
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved PWMOP Reserved LOAD
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:15 WIDTH | PWM only. Defines ON time for output in prescaled counts. Similar to count value, which defines
the period. ON time overlays the period time.
If WIDTH = 0, output is always OFF.
If WIDTH exceeds count value, output is always ON.
ON and OFF polarity is set by the PWMOP bit.
16:22 — Reserved
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Bit Name Description

23 PWMOP | Pulse Width Mode Output Polarity—Defines PWM output polarity for OFF time. Opposite state is
ON time polarity. PWM cycles begin with ON time.

24:30 — Reserved

31 LOAD | Bit forces immediate period update. Bit auto clears itself. A new period begins immediately with
the current count and width settings.

If LOAD = 0, new count or width settings are not updated until end of current period.

Note: Prescale setting is not part of this process. Changing prescale value while PWM is active
causes unpredictable results for the period in which it was changed. The same is true for
PWMOP bit.

7444 GPT 0 Status Register—MBAR + 0x060C

GPT 1 Status Register—MBAR + 0x061C
GPT 2 Status Register—MBAR + 0x062C
GPT 3 Status Register—MBAR + 0x063C
GPT 4 Status Register—MBAR + 0x064C
GPT 5 Status Register—MBAR + 0x065C
GPT 6 Status Register—MBAR + 0x066C
GPT 7 Status Register—MBAR + 0x067C

This is a read-only register.
Table 7-50. GPT 0 Status Register

GPT 1 Status Register
GPT 2 Status Register
GPT 3 Status Register
GPT 4 Status Register
GPT 5 Status Register
GPT 6 Status Register
GPT 7 Status Register

R CAPTURE
W -t rrrrrrr
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Rsvd OVF Reserved PIN Reserved TEXP | PWMP | COMP | CAFT
W [
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description

0:15 Capture |Read of internal counter, latch at reference event. This is pertinent only in IC mode, in which case
it represents the count value at the time the Input Event occurred. Capture status does not
shadow the internal counter while an event is pending, it is updated only at the time the Input
Event occurs.

Note: If ICT is set to 11, which is Pulse Capture Mode, the Capture value records the width of
the pulse. Also, the Stop_Cont bit is irrelevant in Pulse Capture Mode, operation is as if
Stop_Cont were 0.

16 — Reserved
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Bit Name Description

17:19 OVF Represents how many times internal counter has rolled over. This is pertinent only during IC
mode and would represent an extremely long period of time between Input Events. However, if
Stop_Cont = 1 (indicating cumulative reporting of Input Events), this field could come into play.

Note: This field is cleared by any “sticky bit” status write in the 4 bit fields below (28, 29, 30, 31).

20:22 — Reserved
23 PIN Registered state of the I/0 PIN (all modes). The IP bus Clock registers the state of the I/O input.
Valid, even if Timer is not enabled.
24:27 — Reserved
28 TEXP | Timer Expired in Internal Timer mode. Cleared by writing 1 to this bit position. Also cleared if

Timer_MS is 000 (i.e., Timer not enabled). See Note.

29 PWMP | PWM end of period occurred. Cleared by writing 1 to this bit position. Also cleared if Timer_MS
is 000 (i.e., Timer not enabled). See Note.

30 COMP | OC reference event occurred. Cleared by writing 1 to this bit position. Also cleared if Timer_MS
is 000 (i.e., Timer not enabled). See Note.

31 CAPT | IC reference event occurred. Cleared by writing 1 to this bit position. Also cleared if Timer_MS is
000 (i.e., Timer not enabled). See Note.

Note: To clear any of these bits, it is necessary to clear all of them. An F must be written to bits 28:31.

7.5 Slice Timers

Two Slice Timers are included to provide shorter term periodic interrupts. Each timer consists of a 24-bit counter with ne prescale. Running
off the IP bus clock, each timer can generate interrupts from 7.75uS to 508mS in 30nS steps (based on 33 MHz IP bus clock). The counters
count up from zero and expire/interrupt when they reach the programmed terminal count. They can be configured to automatically reset to
zero and resume counting or wait until the Status/Interrupt is serviced before beginning a new cycle.

The current count value can be read without disturbing the count operation. Each Slice Timer has a Status bit to indicate the Timer has expired.
If enabled, a CPU interrupt is generated at count expiration. Each Timer has a separate Interrupt. Slice Timer 0 represents CPU interrupt
Critical Level 2 and Slice Timer 1 represents Main Level 0 (which is hardwired to the core_smi pin). Clearing the Status and/or Interrupt is
accomplished by writing 1 to the Status bit, or disabling the Timer entirely with the Timer Enable (TE) bit.

As a safety, the Timer does not count until a Terminal Count value of greater than 255 is programmed into it. Also, writing a Terminal Count
value of 0 is converted to all 1s, resulting in a maximum duration timeout.

7.5.1 SLT Registers—MBAR + 0x0700

There are two SLT Timers. Each one uses four 32-bit registers. These registers are located at an offset from MBAR of 0x0700. Register
addresses are relative to this offset. Therefore, the actual register address is: MBAR + 0x0700 + register address

Hyperlinks to the Interrupt Controller registers are provided below:

e SLT 0 Terminal Count Register (0x0700)
e SLT 1 Terminal Count Register (0x0710)

e SLT 0 Control Register (0x0704)
e SLT 1 Control Register (0x0714)

* SLT 0 Count Value Register (0x0708) Read Only
e SLT 1 Count Value Register (0x0718) Read Only

e SLT 0 Timer Status Register (0x070C) Read Only
e SLT 1 Timer Status Register (0x071C) Read Only

MPC5200 Users Guide, Rev. 3.1

7-62 Freescale Semiconductor



Slice Timers

7.5.1.1 SLT 0 Terminal Count Register—MBAR + 0x0700
SLT 1 Terminal Count Register—MBAR + 0x0710
Table 7-51. SLT 0 Terminal Count Register
SLT 1 Terminal Count Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved Terminal Count
w
RESET: 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Terminal Count
w
RESET: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name Description
0:7 — Reserved
8:31 Terminal | The user programs this register to set the Terminal Count value to be used by the Timer.
Count | Thig register can be updated even if the Timer is running, the new value takes effectimmediately.
The internal counter is compared to this register to determine if Terminal Count has been
reached.
Note: The Timer will not begin counting until a value greater than 255 is programmed into the
Terminal Count Register. A value less than 255 will essentially suspend the Timer.
Writing a value of zero to this register is considered invalid and will be converted to all ones,
creating a maximum duration count period.
Defaults at reset: TerminalCount will default to all ones, all other control bits willn default to zero.
7.5.1.2 SLT 0 Control Register—MBAR + 0x0704
SLT 1 Control Register—MBAR + 0x0714
Table 7-52. SLT 0 Control Register
SLT 1 Control Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved = - Reserved
w S 2&|FG
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit Name Description
0:4 — Reserved
5 Run_ Wait | A high indicates the Timer should run continuously while enabled. When the Timer counter
reaches terminal count it immediately resets to 0 and resumes counting. If the Run/Wait bit is
set low, the Timer Counter expires, but then waits until the Timer is cleared (either by writing 1
to the status bit or by disabling and re-enabling the Timer), before resuming operation.
6 Interrupt | CPU Interrupt is generated only if this bit is high. This bit does not affect operation of the Timer
Enable | Counter or Status Bit registers.
7 Timer While this bit is high the Timer operates normally, while low the Timer is reset and remains idle.
Enable
8:32 — Reserved
7.5.1.3 SLT 0 Count Value Register—MBAR + 0x0708
SLT 1 Count Value Register—MBAR + 0x0718
Table 7-53. SLT 0 Count Value Register
SLT 1 Count Value Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved TimerCount
W I
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R TimerCount
S A I
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:7 — Reserved
8:31 Timer Provides current state of the Timer counter. This register does not chodange while a read is in
Count progress, but the actual Timer counter continues unaffected.
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7514 SLT 0 Timer Status Register—MBAR + 0x070C
SLT 1 Timer Status Register—MBAR + 0x071C
Table 7-54. SLT 0 Timer Status Register
SLT 1 Timer Status Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ST Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:6 — Reserved
7 ST This status bit goes high whenever the Timer has reached Terminal Count. The bit is cleared by
writing 1 to its bit position. If Interrupts are enabled, clearing this status bit also clears the
interrupt.
8:31 — Reserved
7.6 Real-Time Clock
The Real-Time Clock (RTC) uses an external 32 KHz crystal to provide:
e alarm
*  stop-watch

periodic interrupts

minute

second

midnight rollover(day)

The clock runs as long as power is maintained and the crystal is running, regardless of MPC5200 power-down states.

The RTC module has the following features:
full clock features

minute countdown timer—provides 256-minute capability, slightly over 4 hours

programmable alarm—operates on time of day only, not related to calendar

periodic interrupts for:

1 second
1 minute

1 day—operates only at midnight rollover

calendar features:

day
date
year

Crystal support (32.768 KHz only)

RTC registers are writable, letting time and date be updated. If software enabled, RTC operates during all MPC5200 power-down modes. At
areset , control registers are put in a default state such that no interrupts generate until software enabled.

The RTC has two CPU interrupt signals connected to the Interrupt Controller, they are:

RTC_Periodic, which is Main Level 5 fed by the Day, Minute, or Second sources.

RTC_Stopwatch, which is Main Level 6 fed by the Alarm or Stopwatch sources.
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Periodic interrupts are separately enabled by control bits, and a global enable must be asserted to allow any of the periodic sources to generate
a CPU interrupt. Clearing Periodic interrupts is accomplished by writing 1 to the appropriate status bit.

Stopwatch and Alarm interrupts are enabled simply by initiating the function. In the Stopwatch case, this means starting the Stopwatch, in the
Alarm case, this means enabling the Alarm. Clearing Stopwatch or Alarm interrupts is accomplished by writing 1 to the appropriate status bit.

Either of the RTC interrupts to the CPU can be used to awaken the MPC5200 from any power down mode.

7.6.1 Real-Time Clock Signals

Table 7-55. Real-Time Clock Signals

Signal 1/0 Definition
RTC_XTAL_IN | Real-time Clock External Crystal/External Clock Input
RTC_XTAL_OUT o Real-time Clock External Crystal

Figure 7-4 shows a suggested circuit using an Epson® MC-405 32.768 KHz quartz crystal oscillator.

NOTE

External component values are highly dependent on the crystal. These values will be different for
different brands of crystals.

RTC_XTAL_IN RTC_XTAL_OUT

Wy
R1
20MQ R2
500KQ

12pF |

C2
12pF

0—1
I

7.6.2 Programming Note

Accesses to the RTC control registers are performed on the IP bus clock domain, but the RTC itself runs on the (much) slower 32KHz crystal
domain. When software initiates a setting of the Time and/or Date, it must be realized that many IP bus clocks may go by before the setting
actually takes effect. If this is a system concern then it is recommended that software poll the Time and/or Date Status fields to confirm the
setting has occurred. This requires some careful bit manipulation of the expected status versus the written control values, particularly if the
output status is designated as 12-Hour format (input control format is always 24-Hour).

Figure 7-4. Diagram—Suggested Crystal Oscillator Circuit

It should be noted that updates to the RTC control registers, such as time and date set, must be synchronized with the 32KHz clock domain.
It can take four 32KHz clock cycles for this synchronizing hand shake to complete. Multiple time/date updates made within this four clock
synchronizing period may not be properly accepted by the RTC logic.

7.6.3 RTC Interface Registers—MBAR + 0x0800

RTC uses 8 32-bit registers. These registers are located at an offset from MBAR of 0x0800. Register addresses are relative to this offset.
Therefore, the actual register address is: MBAR + 0x0800 + register address

Hyperlinks to the Interrupt Controller registers are provided below:

¢ RTC Time Set Register (0x0800)

¢ RTC Date Set Register (0x0804)

e RTC Current Date Register (0x0814), read-only

e RTC Alarm and Stopwatch Interrupt Register (0x0818),
read-only
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* RTC New Year and Stopwatch Register (0x0808) ¢ RTC Periodic Interrupt and Bus Error Register (0x081C),
read-only
* RTC Alarm and Interrupt Enable Register (0x080C) * RTC Test Register/Divides Register (0x0820)

® RTC Current Time Register (0x0810), read-only

7.6.3.1 RTC Time Set Register—MBAR + 0x0800
Table 7-56. RTC Time Set Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved © Reserved C24Hour_set
) e 5
£ = e}
W 2 |8 3
3 3 n
(o}
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved Minute_set Reserved Second_set
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:5 — Reserved
6 set_time A bit used in conjunction with pause_time bit (below) to cause a new time to be programmed
into the RTC. After a proper software sequence, the values in the *_set fields below are
loaded.
The proper software sequence is:
1. Write register with pause_time 1 and set_time 0
2. Write register with pause_time 1 and set_time 1
3. Write register with pause_time 1 and set_time 0
4. Write register with pause_time 0 and set_time 0
At completion of Step 4, RTC is updated with the new time.
The C24Hour_set, Minute_set, and the Second_set fields should remain consistent values
throughout the four steps (i.e., at the desired new time values).
Note: Read-modify-write operations may disrupt this procedure, it is advised that four
simple writes occur. Byte writes to this byte are also acceptable.
7 pause_time |Used with set_time above to perform time update. Must be zero for normal operation.
8:9 — Reserved
10 SictHour This bit determines the hour output format.
* low bit = 24-hour format
* high bit = 12-hour format with AM/PM
Note: This bit does NOT affect time set procedure, it only affects how the Hour Status field
is presented.
11:15 | C24Hour_set |Hour in 24-hour format written in RTC after successful state machine transition by set_time
and pause_time bits.
Note: This field is always written with 24-Hour format, it is NOT affected by SictHour bit
above.
16:17 — Reserved
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Bits Name Description
18:23 Minute_set | Minute written in RTC after successful state machine transition by set_time and pause_time
bits.
24:25 — Reserved
26:31 Second_set | Second written in RTC after successful state machine transition by set_time and
pause_time bits.
7.6.3.2 RTC Date Set Register—MBAR + 0x0804
Table 7-57. RTC Date Set Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ° Q Reserved Month_set
g |9
W N
3 |3
o
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved Weekday_set Reserved Day_set
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:5 — Reserved
6 set_date Operation of pause_date and set_date is similar to pause_time and set_time described in
the time set register.
7 pause_date |Used with set_date above to perform date update. Must be zero for normal operation.
8:10 — Reserved
11:15 Month_set New month written in RTC after successful state machine transition by set_date and
pause_date bits. Actually the lower 4 bits is used
16:17 — Reserved
18:23 | Weekday_set | New weekday written in RTC after state machine transition by set_date and pause_date
bits. 1 = Monday; 7 = Sunday. Actually the lower 3 bits is used.
24:25 — Reserved
26:31 Date_set New date written in RTC after state machine transition by set_date and pause_date bits.
Actually the lower 5 bits is used.
Note: Year_set in the following register is also part of the date set function.
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RTC New Year and Stopwatch Register—MBAR + 0x0808

7.6.3.3
Table 7-58. RTC New Year and Stopwatch Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved = SW_set
o
w £
S
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved Year_set
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 — Reserved
7 write_SW | Typical stopwatch operation is to write initial value into 8-bit wide SW_set and assert
write_SW bit. The write_SW bit is immediately auto cleared, but it triggers the stopwatch
minute countdown to begin.
8:15 SW_set | Number of minutes to be written into stopwatch. Max is 255, a little over 4 hours.
16:19 — Reserved
20:31 Year_set | New year written in RTC after successful state machine transition by set_date and
pause_date bits.
Note: This is part of date set function in the previous register.
7.6.3.4 RTC Alarm and Interrupt Enable Register—MBAR + 0x080C
Table 7-59. RTC Alarm and Interrupt Enable Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved @ Reserved Alm_24H_set
g
[0}
w g
<
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved Alm_Min_set Reserved = £ 8
Q ° S )
L | | |
o c c [
w = e = e
S = S
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Bits Name Description
0:6 — Reserved
7 Alm_enable |Alarm Enable bit for once-a-day Alarm. If high, Alarm status/interrupt operation is enabled.
If low, Alarm setting is not compared to time of day.
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Bits Name Description

8:10 — Reserved

11:15 | Alm_24Hset |Hour setting (in 24 hour format) to be compared to time of day for the purpose of generating
Alarm Status/Interrupt. Can be written at any time.

16:17 — Reserved

18:23 | AIm_Min_set | Minute setting to be compared to time of day for the purpose of generating Alarm
Status/Interrupt. Can be written at any time.

24:27 — Reserved
28 MPEb Master Periodic Enable bar. Must be written low after reset to allow periodic interrupts.
29 IntEn_day | Enable bit of periodic interrupts at midnight rollover.
30 IntEn_min | Enable bit of periodic interrupts at minute rollover.
31 IntEn_sec | Enable bit of periodic interrupts at second rollover.

Note: The Interrupt enable bits (28, 29, 30, 31) control the Periodic Interrupt coming from the RTC. The separate
Stopwatch/Alarm Interrupt signal does not have a specific interrupt enable bit. An Alarm interrupt is automatically
generated if Alarm is enabled and the Alarm setting matches time of day. Similarly, a Stopwatch expiration, which
shares the Alarm interrupt signal, automatically occurs once the Stopwatch is initiated and the Stopwatch counter
expires.

7.6.3.5 RTC Current Time Register—MBAR + 0x0810
This is a read-only register.

Table 7-60. RTC Current Time Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved Hour
W [ [ [ |
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved Minute Reserved Second
W [ [ [ [ | [ [ [ [ |
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:10 — Reserved
11:15 Hour Hour format can be either 24-hour or 12-hour with AM/PM.
If 24-hour format is selected (SlctHour low in Reg 0), the whole 5-bit hour field designates
current time in 24-hour format.
If 12-hour format is selected (SlctHour high in Reg 0), the MSB of hour field indicates:
e Hour[0]=0: AM,
e Hour[0]=1: PM and
* Hour[1:4] designates current time in 12-hour format.
16:17 — Reserved
18:23 Minute Shows minutes in current time.
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Bits Name Description
24:25 — Reserved
26:31 Second Shows seconds in current time.

7.6.3.6 RTC Current Date Register—MBAR + 0x0814

This is a read-only register.

Table 7-61. RTC Current Date Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved Month Weekday Day
" ] [ | |
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved Year
" [ L] |
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:3 — Reserved
4:7 Month Shows current month. 1 = January; 12 = December
8:10 Weekday |Indicates day of week. (Monday = 1, Sunday = 7)
11:15 Date Shows current date. Calendar feature is implemented, therefore, day rollover at the end of
month including February (and Leap Years) is automatic.
16:19 — Reserved
20:31 Year Shows current year. Max is 4052.
7.6.3.7 RTC Alarm and Stopwatch Interrupt Register—MBAR + 0x0818

This is a read-only register.

Table 7-62. RTC Alarm and Stopwatch Interrupt Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved = Reserved =
ml @
IS IS
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved g SW_min
]
,
£
<
W | [ 1 ] |
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bits Name

Description

0:6

Reserved

7 Int_alm

Status bit indicating that enabled once-a-day Alarm has occurred (active high). Alarm
interrupt has been activated. This bit and the Interrupt is cleared by writing 1 to this bit
position.

Note: A Stopwatch interrupt, if also active, must be cleared before the interrupt signal to the
CPU is negated.

Reserved

15 Int_SW

Status bit indicating that Stopwatch expiration has occurred (active high). Stopwatch
interrupt has been activated. This bit and the Interrupt are cleared by writing 1 to this bit
position.

Note: An Alarm interrupt, if also active, must be cleared before the interrupt signal to the
CPU is negated.

16:22

Reserved

23 Alm_status

Status bit indicating that once-a-day Alarm has occurred. Same as Int_alm bit above except
that clearing this bit does NOT clear the interrupt.

24:31 SW_min

Minutes remaining in stopwatch.

7.6.3.8

This is a read-only register.

RTC Periodic Interrupt and Bus Error Register—MBAR + 0x081C

Table 7-63. RTC Periodic Interrupt and Bus Error Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved 7 Reserved
5 )
= T
o !
%) 1S
>
o
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved £ Reserved 8
EI c,)I
£ E
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 — Reserved
7 Bus_error_1 |Internal status register—If high, indicates software has attempted a write access to a
read-only register in this module. No actual register contents are corrupted if this happens.
Cleared by writing 1 to this bit position.
8:14 — Reserved
15 Int_day Periodic interrupt at midnight. High indicates interrupt has occurred.
OR’d function of Int_day, Int_min and Int_sec produces RTC periodic interrupt to CPU
interface.
Cleared by writing 1 to this bit position.
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Bits Name Description
16:22 — Reserved
23 Int_min Periodic interrupt at each minute rollover. High indicates interrupt has occurred.
Cleared by writing 1 to this bit position.
24:30 — Reserved
31 Int_sec Periodic interrupt at each second rollover. High indicates interrupt has occurred.
Cleared by writing 1 to this bit position.
7.6.3.9 RTC Test Register/Divides Register—MBAR + 0x0820

This register is used during manufacturing test to expedite RTC testing and is not intended to be a user register. However, no protection from
software access is provided.

Table 7-64. RTC Test Register/Divides Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Rsvd PTERM ETERM
w
RESET: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0 — Reserved
1:7 PTERM Prescale Termination value, the number of 32KHz clocks per 7-bit prescale counter.
Default at reset is the maximum (and proper) value of 128 decimal. Any value lower than
this causes the RTC to run fast.

8:15 ETERM External Termination value, the number of prescaled counts per 8-bit external counter.
Default at reset is the maximum (and proper) value of 256 decimal. Any value lower than
this causes the RTC to run fast.

16:31 — Reserved

Note: The 32.768KHz crystal frequency is divided by PTERM, which is then divided by ETERM to produce a 1 second
time interval. It is conceivable that a system might wish to adjust these values to produce a more locally accurate clock
rate. However, be aware that these values are affected by reset. Therefore, any adjustment value must be stored and
retrieved from non-volatile memory. Further, the adjustment could only increase the clock rate, not decrease it.
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Chapter 8
SDRAM Memory Controller

8.1 Overview

The following sections are contained in this document:
*  Section 8.2, Terminology and Notation
. Section 8.3, Features
—  Section 8.3.1, Devices Supported
*  Section 8.4, Functional Description
— Section 8.4.1, External Signals (SDRAM Side)
— Section 8.4.2, Block Diagram
— Section 8.4.3, Transfer Size
— Section 8.4.4, Commands
. Section 8.5, Operation
— Section 8.5.1, Power-Up Initialization
*  Section 8.6, Programming the SDRAM Controller
*  Section 8.7, Memory Controller Registers (MBAR+0x0100:0x010C)

8.2 Terminology and Notation

Synchronous DRAM devices (SDR-SDRAM, DDR-SDRAM) are organized internally as columns by rows by “banks”. Older type
asynchronous DRAMs (FP, EDO) had rows and columns, but no internal banks. Historically, the word “bank” was often used to refer to the
set of memory devices all activated for the same address range (same RAS). To avoid confusion between these two meanings of “bank”, this
document uses the term “bank” for the internal banks of an SDRAM device, and the term “space” to indicate the memory device(s) activated
for a common address range (same CS).

8.2.1 “Endian”-ness

Endian-ness is a source of seemingly endless confusion, yet it need not be. The source of the confusion usually seems to be that bit number
and/or byte address are improperly equated with significance. In fact, bit number and byte address neither govern, nor imply, significance.

»  Significance can only exist within an arithmetic context. An arithmetic context can be explicit or implicit.
*  An explicit arithmetic context is the scope of an arithmetic operator, that is, the operand(s) and result(s).

*  Animplicit arithmetic context exists within any collection of bits representing an atomic arithmetic object, that is, a number.
Significance does not extend beyond the boundaries of the bit range.

. With a single exception, an arithmetic context, and therefore significance, can only exist within an execution context, that is, an
abstract process or the actual hardware to which it is mapped. The single exception is an implicit context: A byte is an implicit
arithmetic context.

*  Within an atomic object “obj[m:n]”, in an arithmetic context, the most significant bit(byte) is on the left (m), and the least significant
bit(byte) is on the right (n), unless otherwise specified. The bit numbering and byte addressing order from left to right (ascending
or descending) is strictly cosmetic.

Note that “:” in “m:n” is an arithmetic operator, and therefore m and n are arithmetic objects within the operator scope. (If they
weren’t, then the terms “ascending” and “descending” would be meaningless.)

€.

Note furthermore that the scope of the ““:” operator does not include “obj”: obj could be of a non-arithmetic type. One particular
value (pattern of the bit range) of obj could represent “red”; another value might represent “cold”. The bit patterns are enumerations
of the legal values of obj; sometimes arithmetic operations on enumeration values are valid for the concepts they represent,
sometimes not.

An enumeration value is not an arithmetic context. An enumeration value is a representation of an object value; the nature of the
object itself need not be numeric.

The enumeration value of a collection of bits (e.g. process variable) is only meaningful in the context of a process which manipulates those
bits in a manner consistent with the concept they represent. (A process itself may be just a concept represented by a collection of bits
manipulated (by a processing unit) in a manner consistent with the concept they represent.) And in the context of the concept they represent,
bits and bytes may have significance.

But while transporting bits from one location to another, the hardware transport media almost never have any knowledge of the concepts
represented by the data, or the contexts in which they are valid (this does not include protocol bits of the media, which may be added and
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stripped along the way). Nor is the transportation of data an execution context. Without knowledge of atom boundaries and significance (if
any), the following convention is the de facto standard:

«  “Bitsignificance, byte address”: From every observation point in a system, the relative address order of bytes shall be maintained,
and the relative significance of bits within each individual byte shall be maintained, as if they represented an § bit unsigned binary
integer. This is the implicit arithmetic context of bytes. The “native” bit numbering and address significance order of different
observers shall have no bearing on the byte address or bit significance order of visible data.

Byte “swapping”, the intentional transposition of bytes’ relative addresses between a source and a destination to maintain inter-byte
significance, is improper.

Bit “swizzling”, the intentional renumbering of bit positions, is perfectly legal if necessary to maintain intra-byte bit significance
or inter-byte address order. When necessary, it is required; when not necessary, it is prohibited.

To correctly join data path segments in accordance with this convention, the bit significance and byte addressing of each segment must be
specified.

In this document, significance is always msb on the left, Isb on the right, if any significance relationship exists.

All multi-bit components of the internal XL bus are defined with bit numbers and byte addresses (if any) ascending from left to right:
XLA[0:31], XLD[0:63]. The address of byte XLLD[0:7] is a modulo 8 boundary, 8z (0x00, 0x08, 0x10, 0x18); the address of byte XLD[56:63]
is a modulo 8 boundary plus offset 7, 8x#+7 (0x07, 0xOF, 0x17, 0x1F).

All internal IP busses are defined with bit numbers descending from left to right: IPA[31:0], IPD[31:0]. The byte addresses of IPD[31:0] are
defined acsending from left to right: IPD[31:24] is a modulo 4 address boundary, 4n (0x00, 0x04, 0x08, 0x0C); IPD[7:0] is a modulo 4 address
boundary plus offset 3, 4n+3 (0x03, 0x07, 0x0B, 0xOF). IPA[31:0] correspond left-to-right with XLA[0:31]. IPD[31:0] correspond
left-to-right with XLD[0:31] (XLA[29] == 0) or XLD[32:63] (XLA[29] == 1).

The Memory Controller registers are defined with byte addresses and bus bit numbers ascending from left to right; but object bit fields within
the registers may have ascending or descending bit numbers. The numbering order of bits as a bus does not govern the numbering order of
bits within a data object.

All external memory interface busses are defined with descending bit numbers: MEM_MA[12:0], MEM_MBA[1:0], MEM_MDQ[31:0],
MEM_DQM]3:0], MEM_MDQSJ3:0]. Byte addressing of MEM_MDQ[31:0], MEM_DQM][3:0], and MEM_MDQS[3:0] is ascending:
MEM_MDQ[31:24], MEM_DQM]|3], and MEM_MDQS|3] are associated with address offset # modulo 4 (4n); MEM_MDQ[7:0],
MEM_DQM]0], and MEM_MDQS|0] are associated with address offset 3 modulo 4 (4n+3).

8.3 Features

The MPC5200 SDRAM Memory Controller has the following features:
*  Supports either:
— SDR SDRAM-—memory I/Os are powered at 3.3V
— DDR SDRAM—memory 1/Os are powered at 2.5V

DDR SDRAM transfers data at twice the rate and uses MEM_CLK and MEM_CLK as a differential pair.
*  32-bit memory data bus

NOTE

It is not possible to connect only a 16-bit device to one half of the data bus.

+  Maximum address space 512MB; 256MB per CS:
— Up to 13 bits of row address (RA[12:0])
— Up to 12 bits of column address (CA[11:0])
— 2 bits of bank address (BA[1:0])
— Cannotuse all 13 bits of RA and all 12 bits of CA at the same time. Maximum total address bits (RA+CA+BA) < 26; 26 address
bits x 4Byte data bus = 256MB.
NOTE

In this document the Auto Precharge control signal (A10 usually), conveyed on the memory address
bus along with column address, is never included in the stated CA width; it is always in addition to
the CA width.

The Memory Controller does not support memory devices with >8 CA bits, but <12 RA bits.

RA[12:0] correspond directly with MEM_MA[12:0]. CA[7:0] correspond directly with
MEM_MA[7:0]. CA[11:8] do net correspond directly with MEM_MA[12:8].

+  Maximum of 2 pinned-out Chip Selects (CS).
— SO0 is pinned out all the time (i.e., a dedicated pin).

MPC5200 Users Guide, Rev. 3.1
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Features

— CS1 is only available if the GPIO_WKUPS pin is programmed to be an SDRAM chip select. The default function of the pin
is GPIO_WKUP6.

— To configure the GPIO_WKUP6 pin as SDRAM chip select, write 1 to the Port Configuration register msb.Section 7.3.2.1.1,
GPS Port Configuration Register—MBAR + 0x0B00

— The size of each CS space is independent. It is possible but not recommended to overlap the address space pointed to by the 2
independent chip select.

NOTE
Maximum 4 physical memory devices total, all CS.
Minimum allocatable address space 1MB:
— 8 bits of row address;
— 8 bits of column address;
— 2 bits of bank address;
— 1 chip select;

NOTE

Minimum allocatable address space is much smaller (§Mb) than the lowest density available (64Mb).
Excess memory bits are not used or simply wasted.

32 Byte PowerPC G2_LE critical word first burst transfer;
Supports PowerPC G2_LE bus, 2-stage address/data pipeline (one data tenure in progress, one pipelined address tenure);
Supports SDRAM Power Down and Self Refresh modes;
Supports page mode and bursting to maximize the data rate;
NOTE
The SDRAM Memory Controller (MC) does not support error detect or parity check.

Devices Supported

Supported SDRAM devices (SDR and DDR both) are:

64Mbit;

128Mbit;

256Mbit;

512Mbit;

1Gbit when available, assuming the same interface style;
2Gbit when available, assuming the same interface style;

The MPC5200 limits external memory to a maximum of 4 memory chips placed within 5 cm of the MPC5200 processor. Flight delay on the
board should be no more than 0.5 ns each way, and all signals must be matched. The maximum load is 20pF/pin (for the address/control
signals) and 6 pF for the data and data strobe signals for the DDR case. These restrictions allow the read data clock to be obtained from a
simple programmable tapped delay line.

MPC5200 Users Guide, Rev. 3.1
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Table 8-1. Legal Memory Configurations

Row Bits

Column Bits

Bank Bits

Spaces
(CS)

Physical

Address Range

11

8

2

1

1 x 64Mb

512K x 4bank x 32bit

8MB

2 x 64Mb

512K x 4bank x 32bit

16MB

12

2 x 64Mb
1M x 4bank x 16bit

16MB

1 x 128Mb
1M x 4bank x 32bit

4 x 64Mb
1M x 4bank x 16bit

32MB

2 x 128Mb
1M x 4bank x 32bit

12
13

4 x 64Mb
2M x 4bank x 8bit

32MB

2 x 128Mb
2M x 4bank x 16bit

1 x 256Mb
2M x 4bank x 32bit

4 x 128Mb
2M x 4bank x 16bit

64MB

2 x 256Mb
2M x 4bank x 32bit

12
13

\V]

4 x 128Mb
4M x 4bank x 8bit

64MB

2 x 256Mb
4M x 4bank x 16bit

1 x512Mb
4M x 4bank x 32bit

4 x 256Mb
4M x 4bank x 16bit

128MB

2 x512Mb, 2 CS
4M x 4bank x 32bit

12
13

11
10

4 x 256Mb
8M x 4bank x 8bit

128MB

2 x512Mb
8M x 4bank x 16bit

1x1Gb
8M x 4bank x 32bit

4 x 512Mb
8M x 4bank x 16bit

256MB

2x1Gb
8M x 4bank x 32bit
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Table 8-1. Legal Memory Configurations (continued)

Features

Row Bits Column Bits Bank Bits S?%is Physical Address Range
12 12 2 1 4 x 512Mb 256MB
13 11 2 16M x 4bank x 8bit

2x1Gb
16M x 4bank x 16bit
1x2Gb
16M x 4bank x 32bit
2 4x1Gb 512MB
16M x 4bank x 16bit
2 x 2Gb
16M x 4bank x 32bit
11 8 2 1 1 x 64Mb 24MB
512K x 4bank x 32bit
_+.
12 8 2 1 1 x 128Mb
1M x 4bank x 32bit
11 8 2 1 1 x 64Mb 40MB
512K x 4bank x 32bit
+
12 9 2 1 1 x 256Mb
13 8 2M x 4bank x 32bit
11 2 1 1 x 64Mb 72MB
512K x 4bank x 32bit
+
12 10 2 1 1 x512Mb
13 9 4M x 4bank x 32bit
11 2 1 1 x 64Mb 136MB
512K x 4bank x 32bit
_+.
12 11 2 1 1x1Gb
13 10 8M x 4bank x 32bit
11 8 2 1 1 x 64Mb 264MB
512K x 4bank x 32bit
+
12 12 2 1 1x2Gb
13 11 16M x 4bank x 32bit
12 8 2 1 2 x 64Mb 48MB
1M x 4bank x 16bit
+
12 9 2 1 2 x 128Mb
13 8 2M x 4bank x 16bit
12 2 1 2 x 64Mb 80MB
1M x 4bank x 16bit
+
12 10 2 1 2 x 256Mb
13 9 4M x 4bank x 16bit

MPC5200 Users Guide, Rev. 3.1
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Table 8-1. Legal Memory Configurations (continued)

Row Bits Column Bits Bank Bits S?%is Physical Address Range
12 8 2 1 2 x 64Mb 144MB
1M x 4bank x 16bit
+
12 11 2 1 2 x512Mb
13 10 8M x 4bank x 16bit
12 8 2 1 2 x 64Mb 272MB
1M x 4bank x 16bit
+
12 12 2 1 2x1Gb
13 11 16M x 4bank x 16bit
12 8 2 1 1 x 128Mb 48MB
1M x 4bank x 32bit
+
12 9 2 1 1 x 256Mb
13 8 2M x 4bank x 32bit
12 8 2 1 1 x 128Mb 80MB
1M x 4bank x 32bit
+
12 10 2 1 1 x512Mb
13 9 4M x 4bank x 32bit
12 2 1 1 x 128Mb 144MB
1M x 4bank x 32bit
+
12 11 2 1 1x1Gb
13 10 8M x 4bank x 32bit
12 8 2 1 1 x 128Mb 272MB
1M x 4bank x 32bit
+
13 11 16M x 4bank x 32bit
12 9 2 1 2 x 128Mb 96MB
2M x 4bank x 16bit
+
12 10 2 1 2 x 256Mb
4M x 4bank x 16bit
13 8 2 1 2 x 128Mb 96MB
2M x 4bank x 16bit
+
13 9 2 1 2 x 256Mb
4M x 4bank x 16bit
12 9 2 1 2 x 128Mb 160MB
2M x 4bank x 16bit
+
12 11 2 1 2 x 512Mb
8M x 4bank x 16bit
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Table 8-1. Legal Memory Configurations (continued)

Features

Row Bits Column Bits Bank Bits S?%is Physical Address Range
13 8 2 1 2 x 128Mb 160MB
2M x 4bank x 16bit
+
13 10 2 1 2 x512Mb
8M x 4bank x 16bit
12 9 2 1 2 x 128Mb 288MB
2M x 4bank x 16bit
+
12 12 2 1 2x1Gb
16M x 4bank x 16bit
13 8 2 1 2 x 128Mb 288MB
2M x 4bank x 16bit
+
13 11 2 1 2x1Gb
16M x 4bank x 16bit
12 9 2 1 1 x 256Mb 96MB
2M x 4bank x 32bit
+
12 10 2 1 1 x512Mb
4M x 4bank x 32bit
13 8 2 1 1 x 256Mb 96MB
2M x 4bank x 32bit
+
13 9 2 1 1 x 512Mb
4M x 4bank x 32bit
12 9 2 1 1 x 256Mb 160MB
2M x 4bank x 32bit
+
12 11 2 1 1x1Gb
8M x 4bank x 32bit
13 8 2 1 1 x 256Mb 160MB
2M x 4bank x 32bit
+
13 10 2 1 1x1Gb
8M x 4bank x 32bit
12 9 2 1 1 x 256Mb 288MB
2M x 4bank x 32bit
+
12 12 2 1 1x2Gb
16M x 4bank x 32bit
13 8 2 1 1 x 256Mb 288MB
2M x 4bank x 32bit
+
13 11 2 1 1x2Gb
16M x 4bank x 32bit

MPC5200 Users Guide, Rev. 3.1
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Table 8-1. Legal Memory Configurations (continued)

Row Bits Column Bits Bank Bits S?%is Physical Address Range
12 10 2 1 2 x256Mb 192MB
4M x 4bank x 16bit
+
12 11 2 1 2 x512Mb
8M x 4bank x 16bit
13 9 2 1 2 x256Mb 192MB
4M x 4bank x 16bit
+
13 10 2 1 2 x 512Mb
8M x 4bank x 16bit
12 10 2 1 2 x256Mb 320MB
4M x 4bank x 16bit
+
16M x 4bank x 16bit
13 9 2 1 2 x256Mb 320MB
4M x 4bank x 16bit
+
13 11 2 1 2x1Gb
16M x 4bank x 16bit
12 10 2 1 1 x 512Mb 192MB
4M x 4bank x 32bit
+
12 11 2 1 1x1Gb
8M x 4bank x 32bit
13 9 2 1 1 x512Mb 192MB
4M x 4bank x 32bit
+
8M x 4bank x 32bit
12 10 2 1 1 x512Mb 320MB
4M x 4bank x 32bit
+
12 12 2 1 1x2Gb
16M x 4bank x 32bit
13 9 2 1 1 x 512Mb 320MB
4M x 4bank x 32bit
+
13 11 2 1 1x2Gb
16M x 4bank x 32bit
12 10 2 1 2 x 512Mb 384MB
8M x 4bank x 32bit
+
16M x 4bank x 32bit
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Features

Table 8-1. Legal Memory Configurations (continued)

Row Bits Column Bits Bank Bits S?%is Physical Address Range
13 9 2 1 2 x512Mb 384MB
8M x 4bank x 32bit
+
13 11 2 1 2x1Gb
16M x 4bank x 32bit
12 11 2 1 1x1Gb 384MB
8M x 4bank x 32bit
+
12 12 2 1 1 x2Gb
16M x 4bank x 32bit
13 10 2 1 1x1Gb 384MB
8M x 4bank x 32bit
+
13 11 2 1 1x2Gb
16M x 4bank x 32bit

Figure 8-1 shows an example memory configuration of 1 space (CS) of 4 devices of 128Mbit (4M x 4 banks x 8bit) DDR SDRAM, for a total
memory size of 64MB.

MPC5200 Users Guide, Rev. 3.1
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REG _CS
REGD _CS
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processor bus
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Memory Controller
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CLK

DQ[31:0]
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CKE

CS[0]
CS[1]
RAS
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DQS[3:0]
DM[3:0]
MA[11:0]
WE

7:0 15:8
— ¥ DQ[7:0] — ¥ DQ[7:0]
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—»{ CS —»| CS
— ™ RAS P RAS
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r WE r WE
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—
DQ[31:0]
23:16 31:24
- DQ[7:0] =1 DQ[7:0]
B BA[1:0] B BA[1:0]
P CLK B CLK
» CLK 1 CLK
> CKE > CKE
»{ CS » CS
> RAS P RAS
™| CAS ™1 CAS
T>,™1DQS 3% DQS
— DM — DM
L ] A[11:0] ] A[11:0]
WE WE

Figure 8-1. Block Diagram—SDRAM Subsystem Example

Both chip selects contribute together to access the whole memory. Each CS base address and size are programmed independently. Each CS

base address must be size-aligned.

The MPC5200 does not support DIMM memory modules, however it can support a DIMM-compatible EEPROM using an on-chip 1’C chip
interface (with appropriate configuration of pin functions).
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Functional Description

8.4 Functional Description

8.4.1 External Signals (SDRAM Side)
Table 8-2. SDRAM External Signals

Signal Name Description
Outputs
MEM_CLK Memory Clock (frequency is the same as the internal XL bus clock). Maximum allowed
value is 132 MHz.
MEM_CLK Inverted Memory Clock, used for DDR-SDRAM devices only.
MEM_CLK_EN Memory Clock Enable (CKE). When low, the SDRAM is disabled. Used to switch memory
into and out of self-refresh/power-down modes.
W_CS[O], Memory Command Select. Each space has a command select to enable commands
MEM_CSJ[1]
MEM_RAS Memory Row Address Select
MEM_CAS Memory Column Address Select
MEM_WE Memory Write Enable
MEM_MA[12:0] Memory Multiplexed Address. These are used as row address, column address, or

Mode(Extended Mode) register data, depending on the command issued.
Row address during Active command.

Column address during Read and Write commands. MEM_MA10 is used as a control
signal instead of an address line, to control Auto Precharge operation. The Auto Precharge
control bit is not counted as a column address bit. The Memory Controller does not use
Auto Precharge.

Mode register data during Load Mode Register and Load Extended Mode Register (DDR
only) commands.

MEM_MBA[1:0] Memory Bank Address, or Mode register select, depending on the command issued.

Bank address during Precharge Selected, Active, Read, and Write commands. The
Memory Controller does not use the Precharge Selected command.

Mode register select during Load Mode Register and Load Extended Mode Register (DDR
only) commands. Although SDR memory only has a single internal Mode register, the Bank
Address bits must still be valid.

MEM_DQM[3:0] Memory Data Mask. Addressing = 0:3
0 Data byte read/write is enabled
1 Data byte read/write is inhibited

SDR memories 3-state inhibited data during reads; DDR memories ignore Data Mask
during reads. The memory controller never masks read data.

Bidirectional Signals

MEM_MDQI31:0] Memory Data. Addressing = 0:3.

MEM_MDQS[3:0] Memory Data Strobe, DDR only. Addressing = 0:3.

Note: Signals MEM_RAS, MEM_CAS, MEM_WE, and MEM_CLK_EN encode the SDRAM commands to control the
different SDRAM operations.

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 8-11



h -

tional Description

8.4.2 Block Diagram

Figure 8-2 shows the SDRAM MC block diagram. It is important to notice:
*  the internal XL bus is 64 bits wide
»  the external interface to the SDRAM is only 32 bits wide

The SDRAM row, column, and bank address bits are extracted from internal address XLA[4:29]; XLA[29:31], TSIZ[0:2], and TBST control
the data path (MDQ, DQM).

" Col Col
2 ADDR[4:29] ——» — > A[12:0]
a q Address L» Address L» Address ’
5 Input Row Pipeline | Row Output
g MUX [——®| Latches 41> MUX
Se BA[l:OJ
Q
E >
A CS > -
> Mux
CS[1:0
[1:0] - g
RAS £
S > 2
SDRAM CAS k=
Ll —
Memory Controller =5 <
- . WE £
D CS State Machine > 5
= CKE =
ADDR[30:31] > o
q DQM3:0] >
TSIZ[0:2] OUT _EN[3:0] .
q
TBST DQSOUT ol
" ﬁ DQSIN
B -
£ DIN[0:63] MDOUTI[31:0]
> — Write Data Buffer
Té‘ DOUTI[0:63] MDIN[31:0]
o — Read Data Buffer
=

Figure 8-2. Block Diagram—SDRAM Memory Controller

8.4.3 Transfer Size

All SDRAMs are “burst oriented” for read and write operations. The memory will move a full burst of data for every Read and Write command
unless the command is interrupted by a new command, explicitely terminated, or the data is masked. (Data mask does not shorten the
command, it only inhibits data capture.) The Memory Controller can interrupt certain commands, but does not support the explicit Burst
Terminate command.

The Memory Controller supports Burst and Non-Burst, or Single, transfers corresponding to the homonymous XL bus transfer types. A Burst
transfer is a 32 Byte block, 4 XLLB data beats (8 memory data beats), spanning a modulo 32 address range. The starting address can be any
modulo 8 boundary within the modulo 32 range; the address “wraps” from the highest address to the lowest address of the range if the starting
address is not aligned at the beginning of the range. No data is masked during a burst.

MPC5200 Users Guide, Rev. 3.1
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The beat address order of the XL bus is sequential. Based on the start address issued by the internal master, the address order of the 4 XLD
beats in a burst transfer is one of the following:

. 0x00, 0x08, 0x10, 0x18 (memory data address order 0x00, 0x04, 0x08, 0x0c, ...)
«  0x08, 0x10, 0x18, 0x00
*  0x10, 0x18, 0x00, 0x08
*  0x18, 0x00, 0x08, 0x10

To implement single-beat transfers, the Memory Controller uses DM[3:0] to mask unwanted bytes or words. The Memory Controller supports
all single-beat transfer sizes from 1 to 8 contiguous bytes within a single modulo 8 address range.

A Single transfer is exactly 1 beat on the XLD bus. The relevant data for a Single transfer is always within the first 2 beats on the memory
bus, allowing the command to be aborted (interrupt) as soon as possible.

8.4.4 Commands

When an internal bus master accesses SDRAM address space, the Memory Controller generates the corresponding SDRAM command.
Table 8-3 lists SDRAM commands supported by the Memory Controller.

Table 8-3. SDRAM Commands

Function Symbol | CKE | CS | RAS | CAS | WE | BA[1:0] | A10 | Other A

Command Inhibit INH H H X X X X X X
No Operation NOP H L H H H X X X
Read READ H L H L H \Y L \Y
Write WRIT H L H L L \Y L \Y
Bank Active ACT H L L H H \Y \Y \Y
Precharge All Banks PALL H L L H L X H X
Load Mode Register LMR H L L L L LL \" \"
Load Extended Mode Register LEMR H L L L L LH \" \"
CBR Auto Refresh AREF H L L L H X X X
Self Refresh SREF | H—L L L L H X X
Power Down PDWN | H-L | H X X X X X
Note:

1. H=High

2. L=Low

3. V=Vald

4. X=Don't care

Many commands require a delay before the next command may be issued; sometimes the delay depends on the type of the next command.
These delay requirements are managed by the values programmed in the Memory Controller Configuration registers.

8.4.41 Load Mode/Extended Mode Register Command
The Load Mode Register (LMR) and Load Extended Mode Register (LEMR) commands are used during SDRAM initialization only.
When a bus master writes to the Memory Controller Mode register, the Memory Controller generates the LMR or LEMR command to forward

the data to the memory. In these two operations, data written to the Memory Controller is put on the SDRAM address and bank select busses.
The bank select data selects the Mode or Extended Mode register.

The Memory Controller Mode register must be enabled before writing, and disabled after all memory Mode register operations are complete.
This is done by setting or clearing the Control register mode_en bit.See Section 8.7.1, Mode Register—MBAR + 0x0100

Some of the configuration parameters required by the memory are also needed by the Memory Controller for command generation. The
parameters are:

*  Dburst length

* latency

MPC5200 Users Guide, Rev. 3.1
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These must be programmed in the Memory Controller Configuration registers separately from setting the memory Mode register.

8.4.4.2 Precharge All Banks Command

The Memory Controller issues the Precharge command only when necessary for one of the following conditions:
*  Access to a new row
*  Refresh interval elapsed
*  Software commanded Precharge

NOTE

DRAMSs also have a maximum bank open period, after which a precharge is required. The Memory
Controller does not time the bank open period because the refresh interval is always less.

The Precharge command puts SDRAM into an idle state. In this state, the following commands can be issued:
*  Refresh
*  Bank Active
*  Load Mode/Extended Mode Register

NOTE

The Memory Controller does not support the Precharge Selected Bank memory command.

8.4.4.3 Bank Active Command

SDRAM devices have 4 internal banks. A particular row and bank of memory must be activated to allow read and write accesses. For page
mode support, the Memory Controller keeps the active row and bank(s) open as long as possible.

In an SDRAM device each internal bank can have one active row. The Bank Active command activates a row of one bank. The Memory
Controller only supports the same active row in all banks of each CS space independently. The page size of a CS space is equal to the space
size divided by the number of rows; but the page may not be contiguous in the XLB address space because the XL A bits for memory column
address bits [11:8] and memory column address [7:0] are not consecutive. The size of a contiguous page segment is 4KB, corresponding to 8
CA Dits plus 2 BA bits times 4Bytes of data.

Each CS space almost always has an active row. If no row is already active, any read or write access will activate one; and the only reasons
that a row is deactivated are to activate a different one instead, or to perform a refresh.

8.4.4.4 Read Command

When the Memory Controller receives a read request via the XL bus, it first checks the row and bank of the new access. If the address falls
within the active row of an active bank, it is a page hit, and the Read command is issued as soon as possible (pending any delays required by
previous commands). If the address is within the active row, but the needed bank is inactive, or if there is no active row, the Memory Controller
will issue a Bank Active command followed by the Read command. If the address is not within the active row, the Memory Controller will
issue a Precharge command to close the active row, followed by a Bank Active command to activate the necessary bank and row for the new
access, followed finally by the Read command.

The Precharge and Bank Active commands (if necessary) can sometimes be issued in parallel with an on-going data movement.

All Reads, whether Burst or Single, must be allowed to complete the entire burst length on the memory bus. With SDR memory, the Data
Masks are negated throughout the entire Read burst length. With DDR memory, the Data Masks are asserted throughout the entire Read burst
length; but DDR memory ignores the Data Masks during Reads.

8.4.4.5 Write Command

When the Memory Controller receives a write request via the XL bus, it first checks the row and bank of the new access. If the address falls
within the active row of an active bank, it is a page hit, and the Write command is issued as soon as possible (pending any delays required by
previous commands). If the address is within the active row but the needed bank is inactive, or if there is no active row, the Memory Controller
will issue a Bank Active command followed by the Write command. If the address is not within the active row, the Memory Controller will
issue a Precharge command to close the active row, followed by a Bank Active command to activate the necessary row and bank for the new
access, followed finally by the Write command.

The Precharge and Bank Active commands (if necessary) can sometimes be issued in parallel with an on-going data movement.

With both SDR and DDR memory, a Read command can be issued overlapping the masked beats at the end of a previous Single Write of the
same CS; the Read command aborts the remaining (unnecessary) Write beats. With DDR memory, a Read of one CS can even overlap the
masked beats at the end of a previous Single Write of the other CS. The Write is not aborted, but the masks remain asserted. This is not possible
with SDR memory, because SDR memory cannot be read with the masks asserted.
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8.4.4.6 Auto Refresh Command

The Memory Controller issues Auto Refresh commands according to the ref interval value specified in the Memory Controller Control
register. Each time the programmed refresh interval elapses, the Memory Controller issues a Precharge All Banks command followed by an
Auto Refresh command.

If a memory access is in progress at the time the refresh interval elapses, the Memory Controller schedules the refresh after the transfer is
finished; but the interval timer continues counting so that the average refresh rate is constant.

After refresh, the SDRAM is in an idle state and waits for an Active command.

8.4.4.7 Self Refresh and Power Down Commands

The Memory Controller issues either a Power Down or a Self Refresh command if the Control register cke bit is changed from asserted to
negated. If the ref _en bit of the same register is asserted when cke is negated, the controller issues a Self Refresh command; if the ref en bit
is negated, the controller issues a Power Down command. The ref en bit may be changed in the same register write that changes the cke bit;
the controller will act upon the new value of the ref en bit.

Unlike an Auto Refresh, the controller does not automatically issue a Precharge command before the Self Refresh command. It is a software
responsibility to command a Precharge, using the Control register soft _pre bit, by a separate write before negating the cke bit.

The memory is reactivated from Power Down or Self Refresh mode by reasserting the cke bit.

If a normal refresh interval elapses while the memory is in Self Refresh mode, a Precharge and Auto Refresh will be performed as soon as the
memory is reactivated. If the memory is put into and brought out of Self Refresh all within a single refresh interval, the next automatic refresh
will occur on schedule.

In Self Refresh mode, the memory does not require an external clock. The MEM_CLK can be stopped for maximum power savings by
negating the Memory Controller Clock Enable bit of the CDM Clock Enable register. See Section 5.5.6, CDM Clock Enable Register—MBAR
+ 0x0214. If the Memory Controller clock is stopped, the refresh interval timer must be reset before the memory is reactivated (if periodic
refresh is to be resumed). The refresh interval timer is reset by negating the Control register ref en bit. This can be done at any time while the
memory is in Self Refresh mode, before or after the Memory Controller clock is stopped/restarted, but not with the same Control register write
that negates cke; this would put the memory in Power Down mode. To restart periodic refresh when the memory is reactivated, the ref en bit
must be reasserted; this can be done before the memory is reactivated, or in the same Control register write that cke is reasserted.

NOTE

As soon as the CKE signal is negated (set to a logical 0) a SDRAM memory device does NOT answer
any longer to any command (all its input but the CKE are ignored) until the CKE is re-asserted and a
minimum time has elapsed (as specified by the memory vendor).

8.5 Operation

8.5.1 Power-Up Initialization

The SDRAM and SDRAM MC must be initialized after power-up. SDRAM parameters may be read from an I%C serial EEPROM, or compiled
into the boot ROM. See Section 18, Inter-Integrated Circuit (I ’c ') if using serial EEPROM.

The steps below should be followed to initialize the memory system.

NOTE

The sequence might change slightly from device to device. Refer to the device data sheet for the most
up-to-date information. In any case of conflict between this document and the device data sheet, the
data sheet shall prevail.
Step 1. After reset is deactivated, pause for the amount of time indicated in the SDRAM specification. Usually 100 ps or 200 ps.
Step 2. Determine the number of SDRAM CS spaces. If using both CS spaces, configure GPIO_ WKUP6/CST for CST mode.
If all the memory and controller register values have been precalculated and stored in ROM, skip step 3 and go directly to step 4.
Otherwise, continue with step 3.

Step 3. Read the SDRAM parameters (type, size, address muxing, timing), and determine the memory clock frequency. (The memory
clock frequency is always equal to the XLB frequency.) Using the SDRAM parameters and the clock frequency, calculate all the
memory and controller register values now. Certain register fields are mandatory:

— Memory Mode register Burst Mode = Sequential
— Memory Mode register Burst Length = 8

— Controller Configuration register 2 burst_length =7
— Controller Control register cke = 1
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Do not write any registers yet. Use these register values as default values for the following operations. An operation can override
the default, but overrides do not carry forward to subsequent operations.

Step 4. Write the SDRAMCS Configuration registers and the controller Config registers 1 & 2.
Step 5. Write the controller Control register with these overrides:
— assert the mode_en bit (1).
— negate ref _en (0).
Step 6. (DDR only) Write the controller Control register to issue a Precharge All Banks command (soft pre=1); maintain mode en=1,
ref _en=0, all other bits default.
Step 7. (DDR only) Write to the memory Extended Mode register to enable the DLL.
Step 8. (DDR only) Write to the memory Mode register to reset the DLL.
Step 9. (DDR only) Pause for the DLL lock time specified by the memory (roughly 100 ps. See memory datasheet for detailed time).
Step 10.Write to the controller Control register to issue a Precharge All Banks command (soft pre=1); maintain mode en=1, ref en=0.
Step 11.Write to the controller Control register to issue 2 or more Auto Refresh commands (soft_ref=1); maintain mode en=1, ref en=0.
Each command requires a separate write.
Step 12.Write to the memory Mode register to specify normal operation.
Step 13.Write to the controller Control register to specify normal operation.

8.5.2 Read Clock

The MPC5200 implements a simple, software adjustable, tapped delay circuit, which consists of a buffer string with 32 selectable tap points.
This circuit delays an on-chip clock to match the off-chip round-trip path delay of the clock out plus read data return. This delayed clock is
used to latch read data from the memories into the controller. The delay tap must be programmed after controller and memory device
initialization, and before normal read accesses begin. It must also be rechecked periodically during normal operation, and adjusted if
necessary. The maximum rechecking interval depends on voltage and especially temperature (Tj) stability of the MPC5200 device. The delay
chain may require frequent adjustment during periods of rapid temperature change, such as boot or wake up.

For DDR memories, the MDQS signals from the memories are used as data capture qualifiers. The data is latched with the internally generated
read clock, not derived from the MDQS signals from the memories. The MDQS signals are not used with SDR memories, and require pull-up
or pull-down resistors.

8.5.2.1 Read Clock Programming Algorithm

Set 32 flag variables “valid[0:31]” all true;
// valid[0:31] is a single 32bit unit. Each bit is an independent
// flag.
For each sdram chip select {
Write a known data pattern to a small address region; // Note 1.
For (i = 0; 1 < 32; i++) {
Write lbyte RstCfg reg (MBAR + 0x0204) = i; // tapSel=i.
For each starting address within the region { // Note 2.
Read burst from the starting address; // MUST be BURST read.
IT (read data != known pattern) {
A: // Label “A”.
valid[i] = false;

next i;
}
}
}
}
FfirstGoodTap = lastGoodTap = 32;
countGoodTap = O;

IT (valid[0]) {
valid[0:31] = ~valid[0:31] // Invert all bits.
invert = true;
}
For (i = 0; i1 < 32; i++) {
I (valid[i]) {
IT (FirstGoodTap == 32) {
firstGoodTap = i;
}
lastGoodTap = i;
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Programming the SDRAM Controller

countGoodTap++;

}

}

I (FirstGoodTap + countGoodTap - lastGoodTap - 1 = 0) {
die; // "Holes" iIn the range. Note 3.

}

bestTap = (lastGoodTap + FirstGoodTap)/2;

IT (invert) {
valid[0:31] = ~valid[0:31]; // Invert bits back to original.
firstGoodTap ™= lastGoodTap; // Swap FfirstGood Tap ...
lastGoodTap "= FirstGoodTap; // ... and lastGoodTap ...
firstGoodTap ™= lastGoodTap; // ... in place.
FfirstGoodTap = (FirstGoodTap + 1) % 32;
lastGoodTap = (lastGoodTap + 31) % 32;
countGoodTap = 32 - countGoodTap;
bestTap = (bestTap + 16) % 32;

}

I (countGoodTap < magicNumber) {
die; // Note 4.

}

Write lbyte RstCfg reg (MBAR + 0x00000204) = bestTap;

xxx00200: // tea exception address, Note 5.

Restore SPRs; // No stacking or unstacking necessary.

Go to Label A;

A region must be reserved in every active CS space. The minimum region size is the length of a burst. A suggested data pattern:

Write (region_base + 0x0000:0x005C) =

OxFFFFFFFF, 0x00000000, 0OxFFFFFFFF, 0x00000000,

0xFFFF0000, 0x0000FFFF, OxFFFF0000, 0x0000FFFF,

0xFFOOFF00, 0xO0FFOOFF, 0OxFFOOFF00, 0xO0FFOOFF,

0xFOFOFOF0, 0xOFOFOFOF, 0xFOFOFOFO0, 0xOFOFOFOF,

0xCCCCCCCC, 0x33333333, 0xCCCCCCCC, 0x33333333,

0xAAAAAAAA, 0x55555555, 0XAAAAAAAA, 0x55555555

Multiple reads must be performed, and the correct data must be different for each. For the pattern suggested above, the read
addresses could be:

For (addr = 0x0000; addr < 0x0060, addr += 0x0020)

The definition of “die” may be different for different systems. One implementation could be “run the algorithm again”. Another
implementation could be “rerun the algorithm separately on each CS space, and boot with the space with the most margin only”.
Another implementation could be “boot a failsafe kernel in on-chip SRAM and send a service request”.

The larger the value of countGoodTap, the greater the tolerance for voltage and temperature drift, and the less often the delay tap
needs to be rechecked. A small value of countGoodTap indicates little margin for drift tolerance, and the delay tap should be
rechecked more often. magicNumber is a minimum acceptable margin to proceed with system boot. Different values may be
appropriate for different systems. A value somewhere in the range 3 to 9 is suggested as a guideline.

In DDR mode, as the SDRAM read is attempted with every possible value of tap select, it is possible for the access to hang;
therefore timeout must be enabled and a tea handler routine is necessary. Timeout cannot occur in SDR mode.

Programming the SDRAM Controller

The Memory Controller registers consist of:

Section Table 8-4., Memory Controller Mode Register /| SDRAM MC Extended Mode Register (MBAR+0x0100), write only
Section Table 8-5., Memory Controller Control Register (MBAR+0x0104)

Section Table 8-8., Memory Controller Configuration Register | (MBAR+0x0108)

Section Table 8-9., Memory Controller Configuration Register 2 (MBAR+0x010C)

All registers are 32bit-aligned in memory (modulo 4 address boundary).
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8.7 Memory Controller Registers (IBAR+0x0100:0x010C)

8.7.1 Mode Register—MBAR + 0x0100

Each time the 32-bit write-only Mode register (mode[0:31]) is written (and cmd is set to 1), the controller generates a Load Mode Register or
Load Extended Mode Register command to memory.

The memory Mode/Extended Mode registers must be initialized during the system boot sequence; but before writing to the controller Mode
register, the mode en and cke bits in the Control register must be set to 1. After memory initialization is complete, the Control register

mode_en bit should be cleared to prevent subsequent access to the controller Mode register.

msb 0 1 2

Table 8-4. Memory Controller Mode Register

3 4 5 6 7 8 9 10 11 12 13 14 15

" L LT [ ] [ [re
W MEM_MBA MEM_MA[11:0] cmd
[1:0]
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:1 MEM_MBA See SDRAM data sheet. Select either the memory device Mode register or the memory
[1:0] device Extended Mode register, if present.
2:13 MEM_MA[11:0] |See SDRAM data sheet. MPC5200 supports:
Read CAS Latency, SDR: 2, 3
Read CAS Latency, DDR: 2, 2.5
Burst type: Sequential only
Burst length: 8 only
Other fields: As appropriate
Specific bit allocation can vary from device to device. All devices in all CS spaces must
have compatible format(s), because all are written at the same time with the same value.
14 — Reserved
15 cmd 1 Generate a (Extended) Mode Register Set memory command. Applied to all CS at
once.
0 Do not generate any memory command.
16:31 — Reserved
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Memory Controller Registers (VBAR+0x0100:0x010C)

8.7.2 Control Register—MBAR + 0x0104

The 32-bit read/write Control register controls specific operations and generates some SDRAM commands. This register is reset only by a
power-up reset signal.

Table 8-5. Memory Controller Control Register

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R mode | cke ddr ref Rsvd hi_ [Rsvd | drive ref_interval[0:5]
_en _en addr _rule
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31Isb
R Reserved dgs_oe Reserved Rsvd
W soft | soft
_ref | _pre
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0 mode_en 0 Mode register locked, cannot be written.
1 Mode register enabled, can be written.
1 cke 0 MEM_CLK_EN negated (low).
1 MEM_CLK_EN asserted (high).
cke must be set to 1 to perform normal read and write operations. Set cke to 0 to put the
memory in Self Refresh or Power Down mode.
2 ddr 0 SDR mode.
1 DDR mode.
3 ref_en 0 Automatic refresh disabled.
1 Automatic refresh enabled.
In general, refresh must be enabled, unless the system is known to access memory in a
pattern that is guaranteed to open every row in every bank within every refresh period
trer SOome memory data sheets do not spec tr g but spec tggr; instead. In this case, trgr
= tREpr X #rows.
NOTE: The number of Refresh commands required in trgr is #rows; if refresh is disabled,
the number of Read/Write commands required in tygy is #rows x 4banks.
4:6 — Reserved
7 hi_addr Control the use of internal address bits XLA[4:7] as row or column bits on the MEM_MA
bus. See Table 8-6.
8 — Reserved (must be written 0)
9 drive_rule 0 “Tri-state except to write” mode: MPC5200 drives the MDQ and MDQS lines only when
necessary to perform write commands.
1 “Drive except to read” mode: MPC5200 tri-states the MDQ and MDQS lines only when
necessary to perform read commands.
“Drive except to read” mode prevents unterminated memory signals from floating for
extended periods. However, terminated routing is always recommended over
unterminated.
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Bit Name Description

10:15 | ref_interval[0:5] |The average periodic interval at which the controller generates refresh commands to
memory; measured in increments of 64 x MEM_CLK period.

1) Multiply tgeg; by the MEM_CLK frequency. (If the memory data sheet does not define
trRer), it can be calculated by trer| = trep / #rows.)

Example: Assume tger = 64ms, #rows = 4K, MEM_CLK = 133MHz. Then:

trer = 64ms / 4K = 15.625ps; 15.625ps x 133MHz = 2078.1

2) Divide the previous result by 64, rounding toward 0
2078.1 /64 = 32.471; discard the fractional part.

3) Subtract 1 from the previous result. The new result is ref_interval.
32-1=31=0x1f

16:19 — Reserved

20:23 dgs_oe[3:0] Each bit individually controls one MEM_MDQS output.

0 The corresponding MEM_MDAQS pin is never driven, regardless of memory operation
and drive_rule. Always set to 0000 for SDR.

1 The corresponding MEM_MDQS pin can be driven, depending on memory operations
and drive_rule. DDR only.

24:28 — Reserved

29 soft_ref 0 No operation.
1 Generate a non-periodic Auto Refresh command as soon as possible.

This is a write-only bit; always returns 0 on a read. A software requested refresh is
completely independent of the periodic refresh interval counter. Software refresh is only
possible when mode_en==1.

30 soft_pre 0 No operation.
1 Generate a Precharge All command as soon as possible.

This is a write-only bit; always returns 0 on a read. Software precharge is only possible
when mode_en==1.

31 — Reserved

The Table 8-6 indicates how the internal address bits XLLA[4:7] are multiplexed internally to support higher column or row address bits.

Table 8-6. High Address Usage

XL Bus Address Line Mapping to Column or Row Address
hi_addr
4 5 6 7
0 CA12 CA11 CA9 CA8
1 CA11 CA9 CA8 RA12

Table 8-7. SDRAM Address Multiplexing

Row bits x Internal XLA[4:29]
Col bits x | hi_
Device | Structure | Bank bits |addr| 4 5 6 7 8 9:19 20:21 22:29
64Mbit 2Mx32bit 11x8x2 0 —a — — — — RA BA CA
[10:0] [1:0] [7:0]
4Mx16bit 12x8x2 0 — — — — RA[11:0]
8Mx8bit 12x9x2 0 — — — CAS8
13x8x2 1 — — — RA12

MPC5200 Users Guide, Rev. 3.1

8-20 Freescale Semiconductor



Memory Controller Registers (VBAR+0x0100:0x010C)

Table 8-7. SDRAM Address Multiplexing

Row bits x Internal XLA[4:29]
Col bits x | hi_
Device | Structure | Bank bits |addr| 4 5 6 7 8 9:19 20:21 22:29
128Mbit | 4Mx32bit 12x8x2 0 — — — — RA[11:0] BA CA
- [1:0] [7:0]
8Mx16bit 12x9x2 0 — — — CA8
13x8x2 1 — — — | RA12
16Mx8bit 12x10x2 0 — — CA9 | CA8
13x9x2 1 — — CA8 | RA12
256Mbit | 8Mx32bit 12x9x2 0 — — — CA8 RA[11:0] BA CA
[1:0] [7:0]
13x8x2 1 — — — | RA12
16Mx16Dbit 12x10x2 0 — — CA9 | CA8
13x9x2 1 — — CA8 | RA12
32Mx8bit 12x11x2 0 — | CA11| CA9 | CA8
13x10x2 1 — CA9 | CA8 | RA12
512Mbit | 16Mx32bit 12x10x2 0 — — CA9 | CA8 RA[11:0] BA CA
[1:0] [7:0]
13x9x2 1 — — CA8 | RA12
32Mx16bit | 12x11x2 0 — | CA11| CA9 | CA8
13x10x2 1 — CA9 | CA8 | RA12
64Mx8bit 12x12x2 0 |CA12|CA11| CA9 | CA8
13x11x2 1 CA11| CA9 | CA8 | RA12
1Gbit 32Mx32bit 12x11x2 0 — | CA11| CA9 | CA8 RA[11:0] BA CA
[1:0] [7:0]
13x10x2 1 — CA9 | CA8 | RA12
64Mx16bit 12x12x2 0 |CA12|CA11| CA9 | CA8
13x11x2 1 CA11| CA9 | CA8 | RA12
2Gbit 64Mx32bit 12x12x2 0 |CA12|CA11| CA9 | CA8 RA[11:0] BA CA
1:0 7:0
13x11x2 1 CA11| CA9 | CA8 | RA12 [1:0] [7:0]

4 All MEM_MA pins are driven in all cases, but only the bits used by memory are listed.

8.7.3 Configuration Register 1—MBAR + 0x0108

The 32-bit read/write Configuration register 1 stores delay values necessary between specific SDRAM commands. During initialization,
software loads values to the register according to the SDRAM information obtained from the data sheet. This register is reset only by a
power-up reset signal.

The Read and Write Latency fields govern the relative timing of commands and data, and must be exact values. All other fields govern the
relative timing from one command to another, they have minimum values but any larger value is also legal (but with decreased performance).
The “suggested values” are based on the maximum routing delay of memory signals and the MPC5200 maximum memory frequency of
133MHz; they do not guarantee maximum performance for actual board routing delay or operating frequency.
The minimum values of certain fields can be different for SDR and DDR SDRAM, even if the data sheet timing is the same, because:

*  In SDR mode, the Memory Controller counts the delay in MEM_CLK

*  In DDR mode, the Memory Controller counts the delay in 2xMEM_CLK (also referred to as MEM_CLK2)
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MEM_CLK—Memory Controller clock—is the speed of the SDRAM interface and is equal to the internal XL bus clock.

MEM_CLK is fixed at boot time along with the XL bus clock, via the HW RESET WORD setting. It is an integer multiple of the

external reference clock (e.g., 66MHz, 99MHz or 132MHz if a 33MHz reference is used).

MEM_CLK2—double frequency of MEM_CLK—DDR uses both edges of the bus-frequency clock (MEM_CLK) to read/write

data.
Table 8-8. Memory Controller Configuration Register 1
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R srd2rwp Rsvd swt2rwp rd_latency Rsvd act2rw
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Rsvd pre2act ref2act Rsvd wr_latency Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Description
0:3 srd2rwp Single Read to Read/Write/Precharge delay. Limiting case is Read to Write:
CL + burst + round trip delay + bus turnaround - tpqgs(DDR only) - 1; round up.
For DDR, tpqss=1clk, bus turnaround=ty7 + 0.5clk:
IfCL==2:2+4+1+0.75ns + 0.5 -1 -1=5.5¢clk + 0.75ns, round to 0x6.
If CL==2.5:25+4+1 +0.75ns + 0.5 -1 - 1 = 6¢lk + 0.75ns, round to 0x7.
Note: This controller does not support Burst Terminate, therefore a single read will take
as long as a Burst read.
For SDR, bus turnaround=ty; + 1clk:
IfCL==2:2+8+1+5.4ns+1-1=11clk + 5.4ns, round to OxC.
If CL==3:3+8+1+5.4ns +1-1=12clk + 5.4ns, round to OxD.
4 — Reserved
5.7 swt2rwp Single Write to Read/Write/Precharge delay. Limiting case is Write to Precharge.
For DDR, suggested value = 0x3 (tyg + 1 clk)
For SDR, suggested value = 0x2 (tyR)
8:11 rd_latency Read CAS Latency.
For DDR:
If CL==2, write 0x6
If CL==2.5, write 0x7
For SDR:
If CL==2, write Ox2
If CL==3, write 0x3
Note: NOTE: CL=2.5 is not supported for SDR.
12 — Reserved
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Bit Name Description
13:15 act2rw Active to Read/Write delay.
Suggested value at 132 MHz = 0x02
Rule: tgcp/MEM_CLK-1. Round up to nearest integer.
EXAMPLE:
If trep = 20ns and MEM_CLK = 99 MHz
20ns/ 10.1 ns = 1.98; round to 2; write 0x1.
If trep =20 ns and MEM_CLK = 132 MHz
20ns /7.5 ns = 2.66; round to 3; write 0x2.
16 — Reserved
17:19 pre2act Precharge to Active or Refresh delay.
Suggested value at 132 MHz = 0x02
Rule: tgp/MEM_CLK-1. Round up to nearest integer.
EXAMPLE:
If trp = 20ns and MEM_CLK = 99 MHz
20ns/10.1 ns = 1.98; round to 2; write 0x1.
If tgp =20 ns and MEM_CLK = 132 MHz
20ns /7.5 ns = 2.66; round to 3; write 0x2.
20:23 ref2act Refresh to Active delay.
Suggested value at 132 MHz = 0x9
Rule: tgrc/MEM_CLK - 1. Round up to nearest integer.
EXAMPLE:
If trRrc = 75ns and MEM_CLK = 99 MHz
75ns / 10.1ns = 7.425; round to 8; write Ox7.
If trec = 75ns and MEM_CLK = 132 MHz
75ns /7.5ns = 10; round to 9; write 0x9.
24 — Reserved
25:27 wr_latency Write latency.
For DDR, write 0x3
For SDR, write 0x0
28:31 — Reserved
8.74 Configuration Register 2—MBAR + 0x010C

The 32-bit read/write Configuration register 2 stores delay values necessary between specific SDRAM commands. During initialization,
software loads values to the register according to the SDRAM information obtained from the data sheet. This register is reset only by a
power-up reset signal.

The Burst Length field must be exact. All other fields govern the relative timing from one command to another, they have minimum values
but any larger value is also legal (but with decreased performance).

All delays in this register are expressed in MEM_CLK.

Table 8-9. Memory Controller Configuration Register 2

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R brd2rp bwt2rwp brd2wt burst_length
W
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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16 17

19 20 21 22 23 24 25 26 27 28 29 30

31 Isb

Reserved

RESET:

Bit

Name

Description

0:3

brd2rp

Burst Read to Read/Precharge delay. Limiting case is Read to Read.
For DDR, suggested value = 0x4 (BurstLength/2)
For SDR, suggested value = 0x8 (BurstLength)

4:7

bwt2rwp

Burst Write to Read/Write/Precharge delay. Limiting case is Write to Precharge.

For DDR, suggested value = 0x6 (BurstLength/2 + tyyR)
For SDR, suggested value = 0x8 (BurstLength + typ - 2)

8:11

brd2wt

Burst Read to Read/Write/Precharge delay. Limiting case is Read to Write:

CL + burst + round trip delay + bus turnaround - tpqss(DDR only) - 1; round up.

For DDR, tpqss=1clk, bus turnaround=ty; + 0.5clk:
fCL==2:2+4+1+0.75ns + 0.5-1-1=5.5clk + 0.75ns, round to 0x6.
If CL==2.5:25+4+1+0.75ns + 0.5 -1 - 1 = 6¢lk + 0.75ns, round to Ox7.

For SDR, bus turnaround=ty; + 1clk:
fCL==2:2+8+1+5.4ns+1-1=11clk + 5.4ns, round to OxC.
IfCL==3:3+8+1+54ns+1-1=12clk + 5.4ns, round to OxD.

12:15

burst_length

Write 0x07 (Burst Length - 1)

16:31

Reserved
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The Figure 8-3. Programmable Command Timings shows the timings which can be programmed by the two Controller Configuration
Register. The timing diagram uses the suggested values for a DDR memory and a 132 MHz memory clock. The displayed Commands are the
limiting cases.

MEM_CLK¢|1‘|?|?|T|1‘|TITI?ITIT

‘ (srd2rwp +1) or (brd2wt + 1) Single Read to Read/Write/Rrecharge
Q Burst Read to Write/Precharge

XR%ad W///W///W///W/////W/////X//////X vvhte W/////X }
| CL wr latenc /3
| mJiXiXJXJJiX >£< X %Datf‘

brd2rp +1 " BurstRead to Réad
4—'—>
X R@ad XTIV TTINT T TIN T TTX Reed W/////X/////A(//////X 1
swt2rwp + 1 | Single Write to ReadNVrlte/FJrecharge

T ITIINITTN reoh W////W/////X/////W////A( 1
\

| bwt2rwp +1 Burst Write to Read/Write/Precharge

e 777 I TN T TN TN Pfech NIITTT |

L%A Precharge to Active/Refresh
XPréch XTI TTTIY Abt'veX//////X//////X//////X//////)W//W |

act2rw + 1 Active to Reaerlte

XAC I R TN |

ref2act + 1 Refresh to Active

Rl DT TN T T T TN T e

Figure 8-3. Programmable Command Timings
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8.8 Address Bus Mapping

This is an illustration of how the XL bus address enters the Memory Controller and is broken down into Row, Column, and
Bank Address fields. Shown below is the 32-bit XL bus address. The Memory Controller uses bits 4:31.

[o[1]2]3]4]5]6]7]8]9]10[11]12]13]14]15]16][17]18]19]20]21]22]23]24]25]26]27]28]29]30]31]

Can be used as most significant row or column address bits: XL bus address bits 29:31
{CA12, CA11, CA9, CA8} or {CA11, CA9, CA8, RA12} control the data mask pins,
MEM_DQM[3:0].

The Memory Controller extracts the Row Address from the XL bus address.
The Row Address is presented on the MPC5200 MEM_MA[12:0] pins dur-
ing SDRAM Active commands.

Row Address bit 12 depends on the Control register hi_addr bit.

o [8]9]10]11]12][13]14]15][16]17]18]19] Internal XL address bus
v v hiaddr=0
[12[11]10] 9] 8[7]6[5]4]3[2]1]0]ExtMEM MA pins, row

[7]8]9]10]11]12]13]14]15]16]17][18]19] Internal XL address bus
Y v ¥ v v v ¥ ¥ y y y y hiaddr=1
[12[11]10] 9[8[ 7[6]5]4[3]2]1]0] Ext MEM_MA pins, row

Y

XL bus address bits 20:21 select the internal bank of an SDRAM device. Each SDRAM
device has 4 internal banks.

XL bus address bits 20:21 are presented on the MPC5200 MEM_BA[1:0] pins during
SDRAM Active, Read, and Write commands.

Y

The Memory Controller extracts the Column Address from the XL bus address. The Column Address is presented on the
MPC5200 MEM_MA[12:0] pins during SDRAM Read and Write commands.

Column Address bits 12:8 depend on the Control register hi_addr bits. Auto Precharge (MEM_MA[10])is always inhibited
(0).

[4]5] o[6]7]22]23]24]25][26]27]28]29] Internal XL address bus

T ¥ ¥V ¥ vy vy 9y ¥y ¥y y hiadd=0
[12]11][10]9]8[7[6]5]4[3]2]1]0] External MEM_MA pins, column
0 0| 5]6[22]23]24]25]26]27]28]29] Internal XL address bus

v Y Y V¥ vy ¥y ¥y § hiaddr=1
[12]11][10]9]8[7[6]5]4[3]2]1]0] External MEM_MA pins, column

Figure 8-4. Address Bus Mapping
8.8.1 Example—Physical Address Multiplexing

The mapping of XL address bus to memory address bus is shown in Figure 8-4. The default mapping is:
*  Row address comes from XLA[8:19]
e Column address comes from XLA[4:7, 22:29]
*  Bank address comes from XLA[20:21]
Using the MT46V32M16 DDR SDRAM memory from Micron as an example, the device holds 512Mb organized as 8M x 16bit x 4banks. 2
devices are required to support the MPC5200 32bit memory data bus, giving a total 128MB of address space (assuming just one CS).
The Micron data sheet shows the following requirements:
* 13 row address bits
* 10 column address bits
* 2 bank select bits

By default, the Memory Controller only provides 12 row address bits and 12 column address bits. To enable the 13" row address bit, the
hi_addr bit of the Control register must be set to 1 (MBAR+0x0104, Control[7]). This also reduces the column address width to 11 bits.

MPC5200 Users Guide, Rev. 3.1
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Overview

Chapter 9
LocalPlus Bus (External Bus Interface)

9.1 Overview
The LocalPlus Bus is the external bus interface of the MPC5200. This multi-function bus system supports interfacing to external Boot ROM
or Flash memories, external SRAM memories or other memory mapped devices. The following sections are contained herein:
. Section 9.1, Overview
e Section 9.2, Features
»  Section 9.3, Interface
— Section 9.3.1, External Signals
— Section 9.3.2, Block Diagram
*  Section 9.4, Modes of Operation
— Section 9.4.1, Non-MUXed Mode
— Section 9.4.2, MUXed Mode
*  Section 9.5, Configuration
— Section 9.5.1, Boot Configuration
— Section 9.5.2, Chip Selects Configuration
— Section 9.5.3, Reset Configuration
*  Section 9.6, DMA (BestComm) Interface (SCLPC)
*  Section 9.7, Programmer s Model
— Section 9.7.1, Interrupt and Bus Errors
— Section 9.7.1, Chip Select/LPC Registers—MBAR + 0x0300
— Section 9.7.2, SCLPC Registers—MBAR + 0x3C00
— Section 9.7.3, SCLPC FIFO Registers—MBAR + 0x3C40
The MPC5200 offers a shared external 32-bit address/data bus, which supports connections to PCI and ATA compliant devices, as well as
memory mapped devices such as Flash memories, ROM, SRAM, gate-array logic, or other simple target (slave) devices with little or no
additional circuitry. Separate control signals are used by each interface. The on-chip arbiter (called PCI Arbiter) controls the access to the
shared AD bus for the different clients.
NOTE

If the PCI interface is NOT used (and internally disabled) the PCI control pins must be terminated as
indicated by the PCI Local Bus specification. PCI control signals always require pull-up resistors on
the motherboard (not the expansion board) to ensure that they contain stable values when no agent is
actively driving the bus. This includes PCI FRAME, PCI TRDY, PCI IRDY, PCI DEVSEL,
PCI_STOP, PCI SERR, PCI PERR, and PCI_REQ.

The PCI signals, which are not used as address in Large Flash mode, are drive low during a Large
Flash access. This includes PCI_SERR, PCI_PERR, PCI _IDSEL, PCI REQ, PCI_GNT and
PCI_RESET.

The PCI interface is described in Chapter 10, PCI Controller. The ATA compliant interface is described in Chapter 11, AT4 Controller. The
interface for memory mapped devices, called LocalPlus Bus, is described in this chapter. The MPC5200 LocalPlus Controller (LPC) module
implements the LocalPlus Bus interface.

The LocalPlus Bus interface provides a high flexibility and all its different operating modes can be selected by means of software
configuration and in some cases minimal external logic (in multiplexed mode).

9.2 Features

LocalPlus has the following features:
* Interface to memory mapped or chip selected devices
*  Two main modes of operation :
— non-MUXed Modes
Legacy Modes (Address 8, 16, or 24 bits, Data 8 or 16 bits)
Most Graphics Mode (Address 24 bits, Data 32 bits)
Large Flash Mode (Address 26 bits, Data 8 or 16 bits)
— MUXed Modes

MPC5200 Users Guide, Rev. 3.1
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9.3

9.3.1

face

— (Address 8, 16, 24 or 25 bits, Data 8,16 or 32 bits, 2 Bank Selects)
8 Chip Select (CS) signals
— Programmable Wait States per CS

— Programmable Deadcycles per CS

— Programmable Byte Swapping per CS

Configurable Boot interface supporting PowerPC architecture code execution

Dynamic bus sizing on some interfaces
Support of BURST MODE FLASH devices
DMA (BestComm) support allows data movement independently from the CPU

NO support of misaligned accesses

Interface

The LocalPlus interface consists of:

Address Bus
Data Bus

Chip Select signals CS0-7

control signals:
— R/W (Read/Write)

— ALE (Address Latch Enable)
— ACK (Acknowledge)

— TS (Transfer Start)

— OE (Output Enable)
—  TSIZ bits (Transfer Size)

— Bank Select bits

reference clock PCI_CLOCK
The reference clock PCI_CLOCK is always running, even if the PCI Controller is disabled.

External Signals

The external I/O bus is shared with the PCI AD bus and the ATA bus and requires arbitration for access to the external bus.

9.3.2

Table 9-1. LocalPlus External Signals

Signal 1/0 Definition
CS[7:0] O | Chip Selects (active low), CS[4] and CS[5] shared with ATA, CS[6 ] and CS[7] shared with
PSCs.
R/W O |Read/Write. 1 = Read, 0 = Write
EXT_AD[31:0] | I/O |AD Address / Data bus (bi-directional when used as data; bit 31=msb)
ACK I/0 | External Acknowledge input (non-burst transactions),
BURST indication for Most Graphics or Large Flash Modes (Open Drain)
TS O | Transfer Start (multiplexed transactions only)
OE O | Output Enable
TSIZ[1:2] O | Transfer Size (available in MOST Graphics only).

Note: The MUXed Mode provides 3 bits TSIZ[0:2], which are available on EX_AD[30:28].

address and data lines.

The LPC is driven by the internal IP bus clock and the PCI_CLOCK. The supported ratios of the IP bus clock to the reference clock
PCI_CLOCK (the one externally seen by peripherals) are 4:1, 2:1 and 1:1.

Block Diagram

The block diagram of the LocalPlus Controller (LPC) is shown in Figure 9-1. This diagram shows the non-multiplexed implementation of

MPC5200 Users Guide, Rev. 3.1
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Interface

The reference clock is the PCI_ CLOCK and all clock counts are referred to this clock. All transitions are synchronized to the rising edge of
the PCI_CLOCK.

Start/Stop registers to define the CS address range for each CS output are contained in the MPC5200 MMAP register group, see

Section 3.3.3.2, Boot and Chip Select Addresses. Registers in the LPC are accessed through the address range specified in the MPC5200
Internal Register Map. For more information, see Section 9.7, Programmer s Model. These registers control the operation of a particular CS
and peripheral, when a "hit" occurs in the MMAP module for the corresponding CS space.

XL Bus

#

T Variable Width
! IP bus Data . Address
' IPBI <_A_> Registers
! ! Shared Data R/W Data multiple
, 2NaiEl Ldle plexed

.| MMAP > P with PCI, ATA

‘ 8 cs “hit” - R/W >|X|

LPC ACK
32 ext_add N =<

\
>
m

Y
X

- AD bus Request TS <]

PCI Arbiter AD bus Gremt> OE -]
2 TSIZ[1:2] >|X|

IPB_CLK - . CS10:7] >|X|

CDM
PCI_CLOCK S

Figure 9-1. LPC Concept Diagram
NOTE

BestComm Interface + FiFo not shown
Not all pins are used in all modes.

For multiplexed bus implementation, external logic is required to capture the address phase as shown in Figure 9-2.

MPC5200 Peripheral
P DATA[31:0]
| D Bus | Bank Big | Appi6:5]
AD[31:0] Address >~ ADD[31:7]
External
- . :
AE Logic TSIZ[0:2]
——
LPC Interface _

I T
[ »{ CS
ACK ACK

Figure 9-2. Muxed Mode Address Latching
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»s of Operation

9.4 Modes of Operation

There are 2 primary modes of operation:
«  MUXed
+  non-MUXed (Legacy, Large Flash, Most/Graphic modes, Burst and Non-Burst)

Within each mode, there is considerable flexibility to control the operation.
Each CS can be programmed to a different mode of operation (MUXed, non-MUXed, number of wait states, byte swapping etc.).
The MPC5200 always begins execution from the release of HRESET on the LocalPlus Bus and from the memory device connected to CSO0.

If an ATA Disk drive is present in the system, 2 CS signals may be taken up by the ATA interface. The ATA CSs can also be programmed to
appear on other signals. For more information, see Chapter 11, A74 Controller.

MUZXed mode allows devices with a larger address range be attached to the LocalPlus bus. In this mode the same 32-bit local bus presents an
Address in an address tenure and Data in a data tenure, in a multiplexed fashion (similar to PCI protocol).

MUXed mode provides an ALE during the address phase and a TS during a separate data phase. This mode requires external logic to latch
the address during the address tenure. An ACK input is provided and can be asserted to shorten (but not extend) wait states. The MUXed mode
is available for all CSs, including CSO0 (i.e., Boot Device).

The LocalPlus Bus on MPC5200 provides an Output Enable signal OE to achieve a complete glue less interface for most devices.
The logic equation for the internal generation of the OFE signal is :

OE = CSx + (NOT R/W)

CSx ==

Figure 9-3. Output Enable Signal

MUXed and non MUXed modes support a variety of device configurations and are configurable on a per CS basis.

9.4.1 Non-MUXed Mode

In Non-MUXed mode the 32-bit address/data bus is divided into address and data lines. Eight different partitionings of address and data lines
can be configured.

Table 9-2. Non-Muxed Mode Options

Category Address Size | Data Size | Pins used | Memory size Comments
Small 8 8 16 256 Bytes |Legacy Mode
Small 8 16 24 256 Bytes | Legacy Mode
Small 16 8 24 64 kBytes |Legacy Mode
Small 16 16 32 64 kBytes | Legacy Mode (BOOT OPTION)
Medium 24 8 32 16 MBytes |Legacy Mode (BOOT OPTION)
MOST/G 24 32 56 16 MBytes | MOST Graphics (BOOT OPTION)

Burst support. No PCI or ATA support

Large 26 8 34 64 MBytes |Large Flash Mode (BOOT OPTION). Burst
support. No PCI support.

Large 26 16 42 64 MBytes |Large Flash Mode (BOOT OPTION) Burst
support. No PCI support

NOTE
The 24-bit data width is not supported.

MPC5200 Users Guide, Rev. 3.1

9-4 Freescale Semiconductor



Modes of Operation

The total pin number requires also the addition of the control signals CS,
R/W, ACK, OE, TS (MOST/Graphis and Large Flash mode) and TSIZ (MOST/Graphics mode) where available.

The total supported memory size has been calculated taking into account that when accessing 16/32 bit devices A1 and/or
A0 can NOT be used.

The above options defined as BOOT Option are selectable via the reset configuration word. Other configurations are possible via software
configuration (e.g., 8-bit data and 16-bit address). Figure 9-4 shows the operation of Non-MUXed Read/Write accesses.

TSIZ bits are available for MOST/Graphics mode. They appear on GPIO_ WKUP_7 (TSIZ most significant bit, TSIZ 1) and TEST SEL 1
(TSIZ least significant bit, TSIZ 2). Only TSIZEs of 1, 2, or 4 are supported.

TSIZ[1:2] are driven as follows:
01 = Transaction is 1 byte.
10 = Transaction is 2 bytes.
00 = Transaction is 4 bytes.
Other values are invalid and should not be required by the external peripheral!
Table 9-3 describes the various combinations of TSIZ, address and byte lanes for MOST/Graphis mode.
Table 9-3. Non-Muxed Aligned Data Transfers

Data lanes
Transfer Size TSIZ[1:2] Addr[1:0]
AD[31:24] AD[23:16] AD[15:8] AD[7:0]

1 Byte 01 00 Data - -- --

01 - Data - -

10 - - Data -

11 - - - Data
2 Bytes 10 00 Data Data -- -

10 -- - Data Data
4 Bytes 00 00 Data Data Data Data

MPC5200 Users Guide, Rev. 3.1
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CSI[x]

ADDR

OE
R/W
DATA (wr)

DATA (rd)

ACK

TS

TSIZ[1:2]

NOTE:
1.
2.
3.

|

X | Valid Address
|
1

Valid write Data

/4

ACK can shorten the CS pulse width.

TS is only available in Large Flash and MOST Graphics mode.

TSIZ[1:2] are only available in MOST Graphics mode.

Figure 9-4. Timing Diagram—Non-MUXed Mode

PCICLK |

CS[x]

ADDR

Valid Addres$

OE

R/W

DATA (rd)

ACK

I
I
I
I
I
I
i
I
I
I

TS

NOTE:

1.

§

yalid read DaIa

N

W)

/

ACK is output and indicates the burst.

I
/
:

Figure 9-5. Timing Diagram—Burst Mode
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Modes of Operation

In this mode, the peripheral address and data lines are limited to a total of 32 in Legacy Modes, to 40 or 48 in Large Flash or to 56 in MOST
Graphics mode. They are driven/read simultaneously on the external AD bus. A single dedicated R/W pin is driven to indicate read or write.
An individually dedicated CS pin is driven low while an external access is active.

Wait states are programmable and simply select how many PCI clocks the CS pin (and related signals) remain asserted. Separate values are
available for Read cycles versus Write Cycles. These values can be combined to create extremely long (up to 16 bits) Write cycles. Byte lane
swapping is separately programmable between Reads versus Writes and can be used to perform Endian conversions. The 24-bit data width is
not supported.

Peripherals can be marked as read-only or write-only by setting a control bit in the appropriate LPC register. Attempted accesses in violation
of this setting are prevented and result in either a Bus Error and/or an Interrupt as controlled by corresponding Enable bits. Each CS pin can
be individually enabled/disabled and the entire LPC module has a Master Enable bit. No software reset bit is provided or needed.

The non-multiplexed mode requires no external logic for interfacing to simple devices such as Flash ROM, E2PROM or SRAM. It is faster
than the multiplexed mode because data and address are provided in a single tenure. The supported address space is limited by the 26 address
lines.

9.4.2 MUXed Mode

In MUXed mode the addresses and data are multiplexed using dual tenure. First, the address is put on the shared address/data
bus and ALE is asserted. Then the data is driven when the chip select is asserted. Twelve different modes of address and
data sizes can be configured:

Table 9-4. MUXed Mode Options

Category | Address Size | Data Size M;r:fg;fli(ze Men_lrcc)):iISize Comments
Legacy 8 8 256 Bytes 1 kBytes
Legacy 8 16 256 Bytes 1 kBytes A0 not used.
Legacy 8 32 256 Bytes 1 kBytes A0, A1 not used.
Legacy 16 8 64 kBytes 256 kBytes
Legacy 16 16 64 kBytes 256 kBytes | AO not used.
Legacy 16 32 64 kBytes 256 kBytes | A0, A1 not used.
Legacy 24 8 16 MBytes 64 MBytes
Legacy 24 16 16 MBytes 64 MBytes AO not used.
Legacy 24 32 16 MBytes 64 MBytes A0, A1 not used.
Legacy 25 8 32 MBytes 128 MBytes
Legacy 25 16 32 MBytes 128 MBytes | BOOT
Legacy 25 32 32 MBytes 128 MBytes | BOOT

NOTE

The 24-bit data width is not supported.
The total supported Memory space consists of four banks.

Bank select bits are written in a register by the G2_LE processor. They can be used as individual selects or as encoded values. They are
presented on the bus during the address tenure as additional upper address bits.

In this mode, an address tenure is generated that can be up to 25bits of active address. The additional address bits drive:

*  aTSIZE value (3 bits)

*  aBank Select value (2 bits)
An ALE signal is asserted (active lo) during this address tenure. ALE width is always one PCI bus clock. The dedicated R/W output is also
driven with ALE (and throughout the cycle). When ALE negates, the appropriate CS pin asserts (low) and the AD bus enters the data tenure.
The CS pin and this data tenure remain active until the programmed wait states expire, or the peripheral responds with an ACK assertion.

ACK polarity is active low, but can be programmed to be ignored. The data tenure can contain up to the full 32-bit width. However, the data
width is programmable to support dynamically bus-sized transactions.

MPC5200 Users Guide, Rev. 3.1
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»s of Operation

The MUXed mode requires external logic to latch the address during the address tenure and to decode bank selects if they are encoded. This
mode is slower than the non-MUXed mode because data and address are multiplexed in time. The supported address space is limited by the
25 address lines. In MUXed mode, LocalPlus can access up to 128 MBytes of data divided into four banks each of 32 MBytes maximum.

9.4.2.1 Address Tenure

The address is presented on the corresponding AD bus bits up to a maximum of 25bits (i.e., AD[24:0]). Smaller devices (with address ranges
at 8, 16, or 24 respectively) must use the corresponding AD bits, beginning with AD[0]. AD[0] is the least significant address bit. Regardless
of address size, the entire AD bus is driven during the address phase.

The Bank Select bits appear on AD[26] (Bank Select most significant bit) and AD[25] (Bank Select least significant bit). These bit values are
pre-programmed into the corresponding LPC control register prior to initiating an external transaction.

The TSIZ bits appear on AD[30] (TSIZ most significant bit) to AD[28] (TSIZ least significant bit). These bits are calculated and driven by
the LPC based on the internal Byte Lane enables on the IP bus.

NOTE
Only TSIZs of 1, 2, or 4 are supported.

TSIZ [0:2]/AD[30:28] are driven as follows:
001 = Transaction is 1 byte.
010 = Transaction is 2 bytes.
100 = Transaction is 4 bytes.
NOTE

Other values are invalid and should not be required by the external peripheral !
Table 9-5 describes the various combinations of TSIZ, address and byte lanes for 32 bit wide data bus.

Table 9-5. Non-Muxed Aligned Data Transfers

Data lanes
Transfer Size TSIZ[0:2] AD[1:0]
AD[31:24] AD[23:16] AD[15:8] AD[7:0]

1 Byte 001 00 Data -- - --

01 - Data - -

10 -- -- Data -

11 -- -- -- Data
2 Bytes 010 00 Data Data -- --

10 -- -- Data Data
4 Bytes 100 00 Data Data Data Data

The ALE signal is active low and remains asserted for 1 external PCI bus clocks. When active any external latch should be transparent.

ADJ[31] & AD[27] are unused and are driven low by the LPC during the address tenure, they are used as data lines during the data phase in
32-bit modes.

9.4.2.2 Data Tenure

During Data Tenure, the following occurs:
*  In the case of a write to the peripheral, the LPC drives the indicated AD data bits.
. In the case of a read, the indicated AD bits are tri-stated by the LPC.

NOTE

ADIJ0] is treated as the least significant data bit. Any unused data bits (as indicated by the Data Size
field in the associated control register) are driven low by the LPC. Therefore, they should NOT be
driven by the peripheral or glue chip.

At the first PCI clock edge where the ACK input is detected as asserted, the LPC terminates the transaction and releases the bus on the next
PCI Bus clock. AD bus control reverts to the PCI Controller, which is then responsible for driving default values on the bus. Obviously, any
peripheral device must tri-state the AD bus when it is not in use.

MPC5200 Users Guide, Rev. 3.1
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Figure 9-6 shows a MUXed transaction type timing diagram.

PCICLK |

Configuration
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________7/__/4:'_\_

ACK can shorten the CS pulse width.
Address should be latched during the low phase of ALE with the negative edge of the PCI clock.

Data tenure

Figure 9-6. Timing Diagram—MUXed Mode

/
/

The LPC supports several options in terms of modes, address and data sizes, speed, and configuration which are described below.

9.5.1 Boot Configuration

After power-on reset (POR) the G2_LE processor accesses the local bus to fetch initial code sequences. Chip Select Boot (CS Boot) is
dedicated for this purpose. CS Boot and CS0 are physically the same pins. The difference is that CS Boot is impacted by the reset configuration

and is enabled after reset.

Several options are also available for boot code fetches. The boot configuration is determined during POR using the reset_configuration word.

The following boot code configuration options are available, see Table 9-6.
*+  MUXed or non-MUXed mode.
— In MUXed mode Data bus can be 16- or 32-bits wide.
— Innon-MUXed Legacy mode Data bus can be 8- or 16-bits wide.

— Innon-MUXed MOST Graphics mode Data bus can be 32-bits wide.
— Innon-MUXed Large Flash modes Data bus can be 8- or 16-bits wide.
*  The number of wait states during boot can be 4 or 48 PCI bus clock cycles.

MPC5200 Users Guide, Rev. 3.1
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*  The boot address/exception table can be located at 0x0000 0100 or 0xfff0 0100.

The PowerPC architecture compatible processor core requires 64-bit instruction fetches. During boot code accesses from CS Boot space
on-chip logic is provided to perform enough LocalPlus accesses to accumulate 64-bit instructions to be given to the G2_LE processor. For
example, before passing the resulting 64-bit instruction to the G2_LE processor, LocalPlus logic does either:

. 8 accesses to an 8-bit device
e 4 accesses to a 16-bit device
. 2 accesses to a 32-bit device

NOTE
The Boot space supports cached instruction reads and "critical doubleword word first" transactions.
The Boot space does NOT support:
*  an 8-bit wide MUXed mode configuration during boot.

After boot, CS Boot space can be programmed to act as other MPC5200 Chip Select spaces (CS0-7). This capability is described in the
sections below.

9.5.2 Chip Selects Configuration

All Chip Selects CS0-7 have the same functionality. Only one CS can be active at any given time. Multiple CS windows should not overlap.
In the case that an address "hit" is located in multiple CS windows, only one CS, the one with the highest priority, becomes active. The CS
with the lowest number has the highest priority (CSO highest priority, CS7 lowest priority).

CS Boot and CS0 are identical with the exception of their control registers contained in the MPC5200 MMAP register group, see Section
3.3.3.2, Boot and Chip Select Addresses. CS Boot and CS0 are physically the same pins. The difference is that CS Boot is impacted by the
reset configuration and is enabled after reset, so boot is always performed only at CS Boot.

To change from CS Boot to CS0 the CSO0 start and stop addresses must be configured and the disable of CS Boot must occur together with the
Enable of CSO (see example).
ipbi->control reg = (ipbi->control reg & ~CSCTRL BOOT EN) | CSCTRL_CSO0_EN;

Deadcycles from 0 to 3 can be added to any CS read access and will occur in addition to any cycles which already exist. The configuration of
Dead cycles are done by the Chip Select Deadcycle Control Register.

Burst Mode operations are supported on all CS and can be configured by the Chip Select Burst Control Register.

CS0-CS7 in MUXed mode:
*  Supports 8-, 16- and 32-bit data reads and writes.

*  Support of Dynamic bus sizing. This means read and write transactions greater than the defined port size are possible (up to a
maximum of 32 bits).

*  The LPC Controller creates multiple transactions at the defined port size to satisfy the transaction size requested up to a maximum
of 32 bits. Transactions less than the defined port size are supported only if the peripheral can decode the TSIZE[0:2] bits, which
indicate the current transaction size.

*  64-bit access is not supported. Internal logic is limited to 32-bits accesses.
*  Support of Code execution

The G2_LE processor can execute code from the LP bus from all CS.

CS0-CS7 non-MUXed mode:
*  Innon-MUXed mode the data port size can be 8, 16 or 32bits.

*  Dynamic Bus Sizing for read and write transactions are supported at the defined port sizes. However, transactions that are less than
the port size fail because no control signals exist to alert the peripheral to the current transaction size. TSIZE[1:2] bits are available
in MOST Graphics mode on separate pins.

*  Support of Burst access

9.5.3 Reset Configuration
The mode of the LocalPlus interface at boot is controlled by bits in the RST CONFIG word described in Chapter 4, Resets and Reset
Configuration. The following 6 RST CONFIG bits control boot device operation from reset:

*  BootType

*  BootSize

*  BootMostGraphics

*  BootLargeFlash

*  BootWait

MPC5200 Users Guide, Rev. 3.1
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DMA (BestComm) Interface (SCLPC)

*  BootSwap

Table 9-1 describes possible boot settings.
Table 9-6. BOOT_CONFIG (RST_CONFIG) Options

Parameter If Pulled Down (0) If Pulled Up (1) Notes
BootType | non-MUXed boot mode MUXed boot mode
BootSize | non-MUXed type: non-MUXed type:
8-bit data 16-bit data
24-bit address 16-bit address
MUXed type: MUXed type:
16-bit data 32-bit data
(25 bit address) (25 bit address)
BootMostGr | - MostGraphics boot mode.
aphics
LargeFlash |- Large Flash boot mode when active BootSize defines data
size (8/16)
BootWait | Minimum Wait states Maximum Wait states: The ACK input can shorten wait
4 ipb_clk cycles 48 ipb_clk cycles states, if BootDevice supports it.
BootSwap | no Endian swapping applied to | Standard Endian swapping If swap indicated:
read from Boot Device gir;f/%rgned on reads from Boot 8-bit access = no swap

16-bit access = 2Byte swap

32-bit access = 4Byte swap

9.6 DMA (BestComm) Interface (SCLPC)

The SCLPC interface provides a separate path from BestComm directly (on CommBus) to any peripheral. The supported transactions are
limited to 1, 2, 4, or 8 bytes only.

A single FIFO with a size of 512 bytes (32 x 128 bits) supports half duplex operation (Transmit or Receive) only. If software configures a
Transmit Packet, the Packet must be complete before a Receive operation can be configured and started.

9.7 Programmer’s Model

Table 9-7 through Table 9-12 describe in detail the registers and bit meanings for configuring CS operation. There are eight identical chip
select configuration registers, one for each CS output. However, the CS Boot ROM Configuration Register has active defaults for use by
BOOTROM on CSO0. All other configuration registers power-up disabled and require software intervention before the corresponding CS
operates. The Chip Select Control Register is the enable register and the Chip Select Status Register serves as a status register. For Burst Mode
the Chip Select Burst Control Register exists and the configuration of Dead cycles are done by the Chip Select Deadcycle Control Register.

NOTE

The address range registers for each CS reside in the MMARP register set rather than in the LPC
register set. See Section 3.3.3.2, Boot and Chip Select Addresses.

9.7.1 Chip Select/LPC Registers—MBAR + 0x0300

There are 12 32-bit Chip Select/LocalPlus (CS/LP) registers. These registers are located at an offset from MBAR of 0x0300. Register
addresses are relative to this offset. Therefore, the actual register address is: MBAR + 0x0300 + register address

The following registers are available:
»  Section 9-7, Chip Select 0/Boot Configuration Register (0x0300)
»  Section 9-8, Chip Select 1 Configuration Register (0x0304)

*  Section 9-9, Chip Select Control Register (0x0318)

MPC5200 Users Guide, Rev. 3.1
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e Section 9-7, Chip Select 0/Boot Configuration Register (0x0300)
e Section 9-10, Chip Select Status Register (0x031C)

e Section 9-11, Chip Select Burst Control Register (0x0328)

e Section 9-12, Chip Select Deadcycle Control Register (0x032C)
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9.7.1.1

Programmer’s Model

Chip Select 0/Boot Configuration Register—MBAR + 0x0300

msb 0 1

Table 9-7. Chip Select 0/Boot Configuration Register

2 3 4 5 6 7 8 9 10 11 12 13 14 15

WaitP WaitX

RESET:

16

17

0 0 0 0 0 0 cfg cfg cfg cfg cfg cfg cfg cfg

18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb

MX

Rsvd

AA | CE AS DS Bank WTyp WS | RS | WO RO

RESET:

cfg

1 1 cfg cfg cfg cfg 0 0 0 0 0 0 0 1

Bits

Name

Description

0:7

WaitP

Number of wait states to insert. Can be applied as a prescale to WaitX or used by itself, as
specified by WTyp bits below. Wait states control how many PCI clocks the corresponding
CS pin remains active.

WaitX

Base number of wait states to insert, or combined with WaitP as specified by WTyp bits
below.

cfg operation—If rstcfg[11] (on pad_eth_03) is zero then 4 wait states are in effect, else 48
wait states are in effect. Wait States equals the number of PCI clocks from CS assertion to
when data must be valid from boot device.

16

MX

MX bit specifies whether a transaction operates as multiplexed or non-multiplexed. A
multiplexed transaction presents address and data in different tenures. During the address
tenure, ALE is asserted. At the end of ALE, AD bus is switched to data tenure and CSx pin
is asserted.

0 = Non-multiplexed

1 = Multiplexed

cfg operation—If rstcfg[14] on pad_eth_06 is low, boot operation is non-multiplexed (single
tenure), else boot operation is multiplexed (dual tenure).

17

Reserved

18

AA

ACK Active. This bit defines whether ACK input is active or not. If AA is 1, programmed wait
states can be overridden when/if the external device drives the ACK input low. If AAis 0, the
ACK input is ignored.

Wait states are still in effect. If no ACK is received, cycle terminates at end of wait state
period.

Note: Bit must be set to 0, to use ACK as burst indication signal during a burst transaction.

19

CE

An individual Enable bit—allows CS operation for the corresponding CS pin. CE must be high
to allow operation. Chip Select Control Register ME bit must also be high, except when
CS[0] is used for boot ROM.

1 = Enable
0 = Disabled, register writes can occur but no external access is generated.
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Bits

Name

Description

20:21

AS

Address Size field—defines size of peripheral Address bus (in bytes) and must be consistent
with physical connections.

00 = 8 bits
01 =16 bits
10 = 24 bits
11 => 25 bits
See documentation for Physical Connection requirements.

The combination of address size, data size, and transaction type (MX) must be consistent
with the peripheral physical connection. In case of a multiplexed transaction, the entire
address is driven regardless of address size field.

cfg operation—If rstcfg[13] on pad_eth_05 is low, then the address size for non-multiplexed
boot device is set to 24 bits (AS=10), else the boot device is treated as a 16 bit address
(AS=01) device. For multiplexed mode boot devices the maximum 25 bits of address is
always driven. This rstcfg bit more particularly affects the DS field below, and can be thought
of as the “small” or “big” data size config bit.

22:23

DS

Data Size field—represents the peripheral data bus size (in bytes):
00 =1Byte
01 =2 Bytes
10 = 3 Bytes (Not Supported)
11 = 4Bytes

cfg operation—If rstcfg[13] on pad_eth_05 is low, then the data size for non-multiplexed
boot device is set to 8 bits (DS=00), else the boot device is treated as a 16 bit (DS=01)
device. For multiplexed mode boot device the selection is 16 bit data or 32 bit data
respectively.

24:25

Bank

Bank bits—are reflected on external AD lines (AD[26:25]) during Address tenure of a
multiplexed transaction. Register bit 24 is the msb and appears on AD[26].

26:27

WTyp

Wait state Type bits—define the application of wait states contained in WaitP and WaitX
fields, as follows:

00 = WaitX is applied to read and write cycles (WaitP is ignored).

01 = WaitX is applied to Read cycles, WaitP is applied to Write cycles.

10 = WaitX is applied to Reads, WaitP/WaitX (16-bit value) is applied to Writes.
11 = WaitP/Waitx (as a full 16-bit value) is applied to Reads and Writes.

28

WS

Write Swap bit—If high, Endian byte swapping occurs during writes to a peripheral.
* For 8-bit peripherals, this bit has no effect.
e For 16-bit peripherals, byte swapping can occur.
¢ For 32-bit peripherals (possible in MUXed mode only) byte swap can occur.
1 =swap
0 = NO swap
2-byte swap is AB to BA, 4-byte swap is ABCD to DCBA.

Note: Transactions at less than the defined port size (i.e., data size) apply swap rules as
above, according to the current transaction size.

29

RS

Read Swap bit—Same as WS, but swapping is done when reading data from a peripheral.
1 =swap
0 = NO swap

cfg operation—If rstcfg[12] on pad_eth_04 is low, data from the boot device is Endian
swapped when read. This only has effect for boot devices configured as 16- or 32-bit data
size.
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Bits Name Description

30 WO Write Only bit—If high, peripheral is treated as a write-only device. An attempted Read
access doesn’t generate a transaction to the peripheral. Additionally, the Write Only error bit
is set.

31 RO Read Only bit—If high, peripheral is treated as a read-only device. An attempted Write
access doesn’t generate a transaction to the peripheral. Additionally, the Read Only error bit
is set.

Note: This bit is high from Reset, indicating Boot Device is Read-Only.
Note:
1. The reset values defined as "cfg” depends on the Reset Configuration.
2. Large Flash mode is used, if AS is set to 11 and DS is set to 00 or 01.
3. MOST/Graphics mode is used, if AS is set to 10 and DS is set to 11.

9.7.1.2 Chip Select 1 Configuration Register—MBAR + 0x0304
Chip Select 2 Configuration Register—MBAR + 0x0308
Chip Select 3 Configuration Register—MBAR + 0x030C
Chip Select 4 Configuration Register—MBAR + 0x0310
Chip Select 5 Configuration Register—MBAR + 0x0314
Chip Select 6 Configuration Register—MBAR + 0x0320
Chip Select 7 Configuration Register—MBAR + 0x0324
Table 9-8. Chip Select 1 Configuration Register
Chip Select 2 Configuration Register
Chip Select 3 Configuration Register
Chip Select 4 Configuration Register
Chip Select 5 Configuration Register
Chip Select 6 Configuration Register
Chip Select 7 Configuration Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R WaitP WaitX
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 177 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R MX |Rsvd| AA | CE AS DS Bank WTyp WS | RS | WO | RO
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:7 WaitP Number of Wait States to insert. Can be applied as a prescale to Wait X or used by itself, as
dictated by the WTyp bits (see below). Wait States control how many PCI clocks the
corresponding CS pin remains active.
8:15 WaitX The base number of wait states to insert, or combined with WaitP as dictated by the WTyp
bits below.
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Bits Name Description
16 MX MX bit specifies whether transaction operates as multiplexed or non-multiplexed. A
multiplexed transaction presents address and data in different tenures. During the address
tenure, ALE is asserted. At the end of ALE, AD bus is switched to data tenure and CSx pin
is asserted.
0 = Non-multiplexed
1 = Multiplexed
17 — Reserved
18 AA ACK Active. This bit defines whether ACK input is active or not. If AA is 1, programmed wait
states can be overridden when/if the external device drives the ACK input low. If AAis 0, the
ACK input is ignored.
Wait states are still in effect. If no ACK is received, cycle terminates at end of wait state
period.
Note: Bit must be set to 0, to use ACK as burst indication signal during a burst transaction.
19 CE Chip Enable—bit allows CS operation for the corresponding CS pin. Must be high to allow
operation. Chip Select Control Register ME bit must also be high.
Enabled.
0 = Disabled, register writes can occur but no external access is generated.
20:21 AS Address Size field—defines the peripheral address bus size in bytes, and must be consistent
with the physical connections.
00 = 8 bits
01 = 16 bits
10 = 24 bits
11 = > 25 bits
Note: The combination of address size, data size, and transaction type (MX) must be
consistent with the physical peripheral connection. In a multiplexed transaction, the entire
address is driven, regardless of the address size field.
22:23 DS Data Size field—represents the peripheral data bus size (in bytes):
00 =1Byte
01 =2 Bytes
10 = 3 Bytes (Not Supported)
11 = 4Bytes
24:25 Bank Bank bits—are reflected on external AD lines (AD[26:25]) during address tenure of a
multiplexed transaction. Register bit 24 is the msb and appears on AD[26].
26:27 WTyp Wait state Type bits—define application of wait states contained in WaitP and WaitX fields,

as follows:
00 = WaitX is applied to Read and Write cycles (WaitP is ignored)
01 = WaitX is applied to Read cycles, WaitP is applied to Write cycles
10 = WaitX is applied to Reads, WaitP/WaitX (16-bit value) is applied to Writes
11 = WaitP/Waitx (as a full 16-bit value) is applied to Reads and Writes
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Bits Name Description
28 WS Write Swap bit—If high, Endian byte swapping occurs during writes to a peripheral.
¢ For 8-bit peripherals, this bit has no effect.
e For 16-bit peripherals, byte swapping can occur.
* For 32-bit peripherals (possible in MUXed mode only) byte swap can occur.
1 =swap
0 = NO swap
2-byte swap is AB to BA, 4-byte swap is ABCD to DCBA.
Note: Transactions at less than the defined port size (i.e., data size) apply swap rules as
above, according to the current transaction size.

29 RS Read Swap bit—Same as WS, but swapping is done when reading data from a peripheral.

1 =swap

0 = NO swap
Note: Transactions at less than the defined port size (i.e., data size) apply swap rules as
above, according to the current transaction size.

30 WO Write Only bit—If high, peripheral is treated as a write-only device. An attempted Read
access doesn’t generate a transaction to the peripheral. Additionally, the Write Only error bit
is set.

31 RO Read Only bit—If high, peripheral is treated as a read-only device. An attempted Write
access doesn’t generate a transaction to the peripheral. Additionally, the Read Only error bit
is set.

Note:
1. Large Flash mode is used, if AS is set to 11 and DS is set to 00 or 01.
2. MOST Graphics mode is used, if AS is set to 10 and DS is set to 11.

9.7.1.3 Chip Select Control Register—MBAR + 0x0318
Table 9-9. Chip Select Control Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ME Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 — Reserved
7 ME Master Enable bit—a global module enable bit. If this bit is low, register access can still occur,
but no external transactions are accepted. However, ME does not affect boot ROM operation
on CSJ0]. If software wishes to disable CS[0], it must write 0 to the Chip Select Boot ROM
Configuration Register enable bit (CE).
8:31 — Reserved
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9.71.4 Chip Select Status Register—MBAR + 0x031C
Table 9-10. Chip Select Status Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved s £ Rsvd CSxerr Reserved
o o
w = i
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:1 — Reserved
2 WOerr Write Only error—If 1, it indicates a Read access was attempted on a peripheral marked as
write-only.
This is a sticky bit and must be written with 1 to be cleared. The CS number that relates to
the error is reflected in the CSxerr field.
3 ROerr Read Only error—If 1, it indicates a Write access was attempted on a peripheral marked as
read-only.
This is a sticky bit and must be written with 1 to be cleared. The CS number that relates to
the error is reflected in the CSxerr field.
4 — Reserved
5:7 CSxerr Chip Select error—Indicates CS number associated with WOerr or ROerr.
8:31 — Reserved
9.7.1.5 Chip Select Burst Control Register—MBAR + 0x0328
Table 9-11. Chip Select Burst Control Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R CW7 | SLB7 | Rsvd 5 CW6 | SLB6 | Rsvd 9 CW5 | SLB5 | Rsvd 9 CW4 | SLB4 | Rsvd Y
o o o i
W [} [} [} m
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R CW3 | SLB3 | Rsvd o CW2 | SLB2 | Rsvd N CW1 | SLB1 | Rsvd T CWO0 | SLBO | Rsvd S
o o o o
w m m m m
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bits

Name

Description

cwz

Chip Select 7 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

SLB7

Chip Select 7 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

Reserved

BRE7

Chip Select 7 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

Cwe

Chip Select 6 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

SLB6

Chip Select 6 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

Reserved

BRE6

Chip Select 6 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

CWs

Chip Select 5 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

SLB5

Chip Select 5 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWEF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

10

Reserved

11

BRES

Chip Select 5 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

12

Ccw4

Chip Select 4 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

13

SLB4

Chip Select 4 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

14

Reserved
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Bits Name Description

15 BRE4 Chip Select 4 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

16 CWs3 Chip Select 3 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

17 SLB3 Chip Select 3 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

18 — Reserved

19 BRES3 Chip Select 3 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

20 Cw2 Chip Select 2 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

21 SLB2 Chip Select 2 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

22 — Reserved

23 BRE2 Chip Select 2 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

24 cwi1 Chip Select 1 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

25 SLB1 Chip Select 1 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWEF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.

26 — Reserved

27 BRE1 Chip Select 1 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must
be set to enable any Bursting reads.

This bit setting only applies in Large Flash or MOST Graphics Mode.

28 Cwo Chip Select 0 Cache Wrap capable, set if peripheral burst can perform PPC cache wrap. This
bit setting only applies in Large Flash or MOST Graphics Mode.

29 SLBO Chip Select 0 Short/Long Burst, 0 for Short Burst only, 1 for Long Burst capable. Short burst
is 8-bytes, used for Instruction fetches, and CDWF cache line bursts on XLB if cache wrap
not capable. Long Burst capable means that peripheral can do 32-byte burst which hardware
will generate for cache line aligned XLB bursts (and CDWF if peripheral tagged as cache
wrap capable also).

This bit setting only applies in Large Flash or MOST Graphics Mode.
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Bits Name Description
30 — Reserved
31 BREO Chip Select 0 Burst Read Enable, 1 to enable peripheral bursting for given chip select. Must

be set to enable any Bursting reads.
This bit setting only applies in Large Flash or MOST Graphics Mode.

Note:
1. CDWF is defined as "critical doubleword word first".
2. The bits for Chip Select 0 (CS0) control CS Boot too.
3. With a clock ratio 1:1:1 (66:66:66 MHz) it is not possible to burst in Large Flash mode.

9.7.1.6 Chip Select Deadcycle Control Register—MBAR + 0x032C
Table 9-12. Chip Select Deadcycle Control Register

msb0 1 2 3 4 5 6 7 8 9 10 11 12 138 14 15
R Reserved DC7 Reserved DC6 Reserved DC5 Reserved DC4
w
RESET: 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved DC3 Reserved DC2 Reserved DC1 Reserved DCO
w
RESET: 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
Bits Name Description
0:1 — Reserved
2:3 DC7 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
7 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.
4:5 — Reserved
6:7 DC6 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
6 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.
8:9 — Reserved
10:11 DC5 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
5 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.
12:13 — Reserved
14:15 DC4 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
4 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.
16:17 — Reserved
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Bits Name Description

18:19 DC3 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
3 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.

20:21 — Reserved

22:23 DC2 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
2 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.

24:25 — Reserved

26:27 DC1 Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
1 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.

28:29 — Reserved

30:31 DCO Deadcycles can be specified as 0 to 3. Dead cycles will be added to the end of Chip Select
0 read access and will occur in addition to any cycles which may already exist. These cycles
are to provide peripheral additional time to tri-state it's bus after a read operation. This is for
all access types.

NOTE

Deadcycle counter is only used, if no arbitration to an other module (ATA or PCI) of the shared local
bus happens. If an arbitration happens the bus can be dirven within 4 IPB clocks by an other module.
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There are 6 32-bit BestComm Registers for the LocalPlus (SCLPC). These registers are located at an offset from MBAR of 0x3C00. Register
addresses are relative to this offset. Therefore, the actual register address is: MBAR + 0x3C00 + register address

The following registers are available:

»  Section 9-13, SCLPC Packet Size Register (0x3C00)

*  Section 9-14, SCLPC Start Address Register (0x3C04)

*  Section 9-15, SCLPC Control Register (0x3C08)

»  Section 9-16, SCLPC Enable Register (0x3C0C)

e Section 9-17, SCLPC Bytes Done Status Register (0x3C14)

9.7.2.1 SCLPC Packet Size Register—MBAR + 0x3C00
Table 9-13. SCLPC Packet Size Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved 0 Packet Size
w 5
3
an
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Packet Size
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 — Reserved
7 Restart Once all registers have been programmed, software writes a 1 to this bit to begin a
transfer. It will auto-clear and always reads back as zero.
8:31 Packet Size This 24-bit field represents the number of bytes SCLPC is to transact before going
idle and waiting for a Restart.
Note: The co-location of Restart bit and Packet_Size field allows Software to both
Restart a transaction AND change the Packet_Size in a single write. Maximum
packet size is 16M-1 bytes.
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9.7.2.2 SCLPC Start Address Register—MBAR + 0x3C04
Table 9-14. SCLPC Start Address Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Start Address
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Start Address
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Start Address Address of the first byte in the packet to be sent. This value must be aligned with the
"BPT" (Bytes Per Transaction) field, described below. This address will appear
directly at the peripheral and is completely independent of XLB address decoding
logic.
9.7.2.3 SCLPC Control Register—MBAR + 0x3C08
Table 9-15. SCLPC Control Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved CSX Reserved Flush | RWb
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved DAI Reserved BPT
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:4 — Reserved
5.7 CSX This field should be written with the Chip Select number associated with each DMA
transaction.
Note: LPC configuration registers associated with this CS also affect SCLPC
transactions. The two work together.
8:13 — Reserved
14 Flush If set to 1, enables the assertion of SCLPC requestor at the completion of a *Read*
Packet, regardless of the actual state of the physical fifo ALarm. Requestor will
de-assert once the fifo goes empty. This is the fix for the familiar "Stale Read Data"
fifo problem.
15 RWb Read - Write bar. Controls direction of DMA transaction.
1 = SCLPC will read from the peripheral, i.e. Fifo Receive
0 = SCLPC will write to the peripheral, i.e. Fifo Transmit
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Bits Name Description
16:22 — Reserved
23 DAI Disable Auto Increment. Normally, SCLPC and LPC will present sequential
incrementing addresses to the peripheral as the Packet proceeds. If the peripheral is
operating as a single address Fifo, then the DAI bit should be set to 1. When set,
addresses to the peripheral will be stuck at Start_Address for every transaction.
For DAI operation, the BPT field *"MUST™ be set to the port size of the peripheral.
24:27 — Reserved
28:31 BPT Bytes Per Transaction. Indicates number of bytes per transaction. The "only" valid
entries in this field are decimal/hex 1, 2, 4, or 8 bytes (i.e. binary 0001, 0010, 0100,
1000). BPT should not be set to less than the peripheral port size, but certainly can
be set to larger than the peripheral port size. The higher the BPT value, the greater
the throughput.
Note: Start_Address and Packet_Size values *must* be aligned/multiples of BPT.
For DAI operation, BPT must be set to the peripheral port size.
9.7.2.4 SCLPC Enable Register—MBAR + 0x3C0C
Table 9-16. SCLPC Enable Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved RC Reserved RF
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved AIE | NIE Reserved ME
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 — Reserved
7 RC Reset Controller. This bit allows for a Software reset of the SCLPC state machine.
Writing a 1 to this bit will reset the SCLPC state machine. Reset will be maintained
as long as this bit is high. Software must write this bit low to release the reset and
start operation.
Note:
1. Although RC does *not” reset this register interface, it does clear interrupt and
interrupt status conditions.
2. Never reset the SCLPC Controller during a transaction (tx or rx).
8:14 — Reserved
15 RF Reset Fifo. This is the Fifo software reset bit. Writing a 1 to this bit will reset the
SCLPC Fifo. The Fifo must not be in reset for normal operation. Software reset of the
Fifo will clear the fifo of data, reset its read/write pointers, but *not* disturb previously
programmed Alarm and Granularity settings.
Note: Good Practice would be for software to set and clear the RC and RF bits prior
to programming and starting a Packet.
16:21 — Reserved
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Bits Name Description
22 AIE Abort Interrupt Enable. If set, and a fifo error occurs during packet transmission, a cpu
interrupt from SCLPC will be generated. In any case, the Packet will be terminated
and an Abort Status bit will be set.
Note: This bit does *not* affect the Requestor to BestComm in any way.
23 NIE Normal Interrupt Enable. This bit, if set enables a cpu interrupt to occur at the end of
a normally terminated Packet. There is also a NT status bit which sets in any case.
Note: This bit does *not* affect the Requestor to BestComm in any way.
24:30 — Reserved
31 ME Master Enable. This bit must be set to 1 to allow a Restart to be generated to the
SCLPC state machine. Restart is achieved by writing 1 to Byte 0 of the Packet_Size
register. This ME bit must also be set for a Restart to occur.
Note: ME being low (inactive) will also clear Interrupt and Interrupt status. But it does
*NOT* affect the BestComm Requestor.
9.7.2.5 SCLPC Bytes Done Status Register—MBAR + 0x3C14
Table 9-17. SCLPC Bytes Done Status Register
msb0 1 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved AT Reserved NT Bytes Done
w rwe rwe Read Only
RESET: 0 0 0 0 0 0 0 X X X X X X X X
16 17 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Bytes Done
W Read Only
RESET: X X X X X X X X X X X X X X X
Note: X: Bit does not reset to a defined value.
Bits Name Description
0:2 — Reserved
3 AT Abort Termination. This bit will be set to 1 if the Packet has terminated abnormally
(which is only possible if a fifoError occurred).
Note: This bit is ANDed with the AIE bit above to generate a single CPU interrupt
signal to the core. This bit is "sticky write to 1" for clearing the bit and clearing the
interrupt.
Note: This bit (and any interrupt) is also cleared if; 1) RC bit is set, 2) ME bit is clear,
or 3) Restart occurs.
4:6 — Reserved
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Bits

Name

Description

NT

Normal Termination. This bit is set to 1 whenever a complete Packet has been
transferred successfully.

Note: This bit is ANDed with the NIE bit above to generate a single CPU interrupt
signal to the core. This bit is "sticky write to 1" for clearing the bit and clearing the
interrupt.

8:31

Bytes Done

Bytes Done is updated dynamically by the SCLPC state machine to represent the
actual number of bytes transmitted at a given point in time. At the normal conclusion
of a Packet, the bytes_done field should match the Packet_Size field.
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9.7.3 SCLPC FIFO Registers—MBAR + 0x3C40

LPC uses a single FIFO that changes direction based on the Rx/Tx mode. Software controls direction change and flushes FIFO before
changing directions. FIFO memory is 512 Bytes (32 x 128).

LPC FIFO is controlled by six 32-bit registers. These registers are located at an offset from MBAR of 0x3C40. Register addresses are relative
to this offset. Therefore, the actual register address is: MBAR + 0x3C40 + register address

Hyperlinks to the LPC FIFO registers are provided below:

*  Section 9-18, LPC Rx/Tx FIFO Data Word Register *  Section 9-21, LPC Rx/Tx FIFO Alarm Register
(0x3C40) (0x3C4C)

*  Section 9-19, LPC Rx/Tx FIFO Status Register »  Section 9-22, LPC Rx/Tx FIFO Read Pointer Register
(0x3C44) (0x3C50)

*  Section 9-20, LPC Rx/Tx FIFO Control Register *  Section 9-23, LPC Rx/Tx FIFO Write Pointer Register
(0x3C48) (0x3C54)

9.7.3.1 LPC Rx/Tx FIFO Data Word Register—MBAR + 0x3C40
LPC_rx/tx_fifo_data_word_register

Table 9-18. LPC Rx/Tx FIFO Data Word Register

msb 0 1 3 4 5 6 7 8 9 10 11 12 13 14 15
R FIFO_Data_Word
W
RESET: X X X X X X X X X X X X X X X
16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R FIFO_Data_Word
W
RESET: X X X X X X X X X X X X X X X

Note: X: Bit does not reset to a defined value.

Bits

Name

Description

0:31 FIFO_Data_Word

The FIFO data port. Reading from this location “pops” data from the FIFO, writing
“pushes” data into the FIFO. During normal operation the BestComm Controller

pushes data here.

Note: ONLY full word access is allowed. If all byte enables are not asserted when

accessing this location, a FIFO error flag is generated.
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9.7.3.2 LPC Rx/Tx FIFO Status Register—MBAR + 0x3C44
Table 9-19. LPC Rx/Tx FIFO Status Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved Err UF OF Full HI LO Emty
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:8 — Reserved

9 Err Error—flag bit is essentially the logical "OR" of other flag bits and can be polled for detection
of any FIFO error. After clearing the offending condition, writing 1 to this bit clears flag.

10 UF UnderFlow—flag indicates read pointer has surpassed the write pointer. FIFO was read
beyond empty. Resetting FIFO clears this condition; writing 1 to this bit clears flag.

11 OF OverFlow—flag indicates write pointer surpassed read pointer. FIFO was written beyond full.
Resetting FIFO clears this condition; writing 1 to this bit clears flag.

12 Full FIFO full—this is NOT a sticky bit or error condition. Full indication tracks with FIFO state.

13 HI High—FIFO requests attention, because high level alarm is asserted. To clear this condition,
FIFO must be read to a level below the setting in granularity bits.

14 LO Low—FIFO requests attention, because Low level alarm is asserted. To clear this condition,
FIFO must be written to a level in which the space remaining is less than the granularity bit
setting.

15 Emty FIFO empty—this is NOT a sticky bit or error condition. Full indication tracks with FIFO state.

16:31 — Reserved
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9.7.3.3 LPC Rx/Tx FIFO Control Register—MBAR + 0x3C48
Table 9-20. LPC Rx/Tx FIFO Control Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved WFR | Reserved GR Reserved
w
RESET: 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:1 — Reserved
2 WFR When bit sets, FIFO Controller assumes next data write is End of Frame (EOF).
Note: This module does not support Framing. This bit should remain low.
3:4 — Reserved
5:7 GR Granularity—bits control high “watermark” point at which FIFO negates Alarm condition (i.e.,
request for data). It represents the number of free bytes times 4.
000 = FIFO waits to become completely full before stopping data request.
001 = FIFO stops data request when only one long word of space remains.
8:31 — Reserved
9.7.3.4 LPC Rx/Tx FIFO Alarm Register—MBAR + 0x3C4C
Table 9-21. LPC Rx/Tx FIFO Alarm Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
Alarm
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:22 — Reserved
23:31 Alarm User writes these bits to set low level “watermark”, which is the point where FIFO asserts
request for BestComm Controller data filling. Value is in bytes. For example, with Alarm = 32,
alarm condition occurs when FIFO contains 32Bytes or less. Once asserted, alarm does not
negate until high level mark is reached, as specified by FIFO control register granularity bits.
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9.7.3.5 LPC Rx/Tx FIFO Read Pointer Register—MBAR + 0x3C50
Table 9-22. LPC Rx/Tx FIFO Read Pointer Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
ReadPtr
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:22 — Reserved
23:31 ReadPtr | Value is maintained by FIFO hardware and is NOT normally written. It can be adjusted in
special cases, but this disrupts data flow integrity. Value represents the Read address
presented to the FIFO RAM.
9.7.3.6 LPC Rx/Tx FIFO Write Pointer Register—MBAR + 0x3C54
Table 9-23. LPC Rx/Tx FIFO Write Pointer Register
msb0 1 2 3 4 5 6 7 8 9 10 11 12 138 14 15
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
WritePtr
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:22 — Reserved
23:31 WritePtr | Value is maintained by FIFO hardware and is NOT normally written. It can be adjusted in
special cases, but this disrupts data flow integrity. Value represents the Read address
presented to the FIFO RAM.
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Overview

Chapter 10
PCI Controller

10.1 Overview

The Peripheral Component Interface (PCI) Bus is a high-performance bus with multiplexed address and data lines. It is especially suitable for
high data-rate applications.

The MPC5200 PCI Controller module supports a 32-bit PCI initiator and target interface. As a target, access to the internal XL bus is
supported. As an initiator, the PCI controller is coupled directly to the XL bus (as a slave) and available on the Communication Sub-System
as a Multi-Channel DMA peripheral.

The 32-bit multiplexed address/data is shared with the ATA Controller and LocalPlus Controllers. However, control signals are on separate
pins and only one operation (PCI, ATA, or LocalPlus) can be done at any given time.

The LocalPlus Large Flash and Most/Graphic interfaces are not compatible with any PCI operation. When these interfaces are needed, the
PCI internal controller must be disabled by setting bit 16 (PCI_DIS) of the GPS Configuration register. Section 7.3.2.1.1, GPS Port
Configuration Register—MBAR + 0x0B00

The MPC5200 contains PCI central resource functions such as the PCI Arbiter (Section 10.5, PCI Arbiter) and PCI reset control. The PCI bus
clock is always sourced from the MPC5200 and either equal to 1, 1/2 the frequency of the Slave bus clock (IP bus clock) or 1/4 the frequency
of the XLB clock. Even when the PCI internal controller is disabled, the PCI clock is sourced by the MPC5200.

A PCl reset signal is provided and implemented as an open-drain pin. An external (on board) pull-up resistor (e.g. 5.6 kOhm) is then required
to ensure proper operation.
NOTE

If the PCI interface is NOT used (and internally disabled) the PCI control pins must be terminated as
indicated by the PCI Local Bus specification. PCI control signals always require pull-up resistors on
the motherboard (not the expansion board) to ensure that they contain stable values when no agent is
actively driving the bus. This includes PCI_ FRAME, PCI_TRDY, PCI_IRDY, PCI_DEVSEL,
PCI_STOP, PCI_SERR, PCI_PERR, and PCI_REQ.

10.1.1 Features
*  Supports system clock: Slave (IP) bus (internal peripheral slave bus) to PCI bus frequency ratios 1:1, 2:1. Or the XLB to PCI bus
frequency ratio 4:1 (e.g. PCI runs at 33 MHz while the XLB bus runs at 132 MHz).
*  Compatible with PCI 2.2 specification
*  PClinitiator and target operation
*  Fully synchronous design
*  32-bit PCI Address/Data bus
*  PCI2.2 Type 0 Configuration Space header
*  Supports the PCI 16/8 clock rule
*  PCI master Multi-Channel DMA or CPU access to PCI Bus
*  High transfer rates at 66Mhz PCI clock, 512 byte buffer
*  PCIto system bus address translation
+  Target response is medium DEVSEL generation
* Initiator latency time-outs are NOT supported.
*  Automatic retry of target disconnects
»  Fast Back-to-Back transactions are NOT supported.

NOTE

The corresponding FC bit in the Configuration Status Register is fixed to ‘1’ indicating the opposite.
Nonetheless no Fast Back-to-Back transaction is supported.
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10.1.2 Block Diagram
PCI External REQ/GNT
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Figure 10-1. PCI Block Diagram
10.2 PCI External Signals
Table 10-1. PCI External Signals
Signal 1/0 Definition
AD[31:0] I/0 | Multiplexed Address and Data Bus (Shared with ATA and LPC). AD31 is the most
significant bit while ADO is the least significant as per the PCI specification. The entire
PCI external bus is little Endian ordered.
PCI_CXBE[3:0] /0 | Command/Bytes Enables
PCI_DEVSEL /O | Device Select
PCI_FRAME I/0 |Frame
PCI_IDSEL | Initialization Device Select
PCI_IRDY I/O | Initiator Ready
PCI_PAR I/0O | Parity
PCI_CLK 0] PCI Clock
PCI_PERR /O | Parity Error
PCI_RST (0] PCI Reset
PCI_SERR /0 | System Error
PCI_STOP I/0 | Stop
PCI_TRDY /O | Target Ready
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For detailed description of the PCI bus signals, see the PCI Local Bus Specification, Revision 2.2.

10.2.1 PCI_AD[31:0] - Address/Data Bus

The PCI_AD[31:0] lines are a time multiplexed address data bus. The address is presented on the bus during the address phase while the data
is presented on the bus during one or more data phases.

10.2.2 PCI_CXBE[3:0] - Command/Byte Enables

The PCI_CXBE[3:0] lines are time multiplexed. The PCI command is presented during the address phase and the byte enables are presented
during the data phase.

10.2.3 PCI_DEVSEL - Device Select

The PCI_DEVSEL signal is asserted active low when MPC5200 decodes that it is the target of a PCI transaction from the address presented
on the PCI bus during the address phase.

10.2.4 PCI_FRAME - Frame

The PCI_FRAME signal is asserted by a PCI initiator to indicate the beginning of a transaction. It is deasserted when the initiator is ready to
complete the final data phase.

10.2.5 PCI_IDSEL - Initialization Device Select
The PCI_IDSEL signal is asserted during a PCI Type 0 Configuration Cycle to address the PCI Configuration header.

10.2.6 PCIL_IRDY - Initiator Ready

The PCI_IRDY signal is asserted to indicate that the PCI initiator is ready to transfer data. During a write operation, assertion indicates that
the master is driving valid data on the bus. During a read operation, assertion indicates that the master is ready to accept data.

10.2.6.1 PCI_PAR - Parity
The PCI_PAR signal indicates the parity of data on the PCI_AD[31:0] and PCI_CXBE[3:0] lines.

10.2.7 PCI_CLK - PCI Clock

The PCI_CLK signal is the clock for the internal PCI Controller and the external PCI system. The PCI clock is also used as reference clock
for the LocalPlus synchronous interfaces (Burst Flash, ATA). The PCI_CLK is always (at all time) sourced by the MPC5200.

10.2.8 PCI_PERR - Parity Error
The PCI_PERR signal is asserted when a data phase parity error is detected if enabled.

10.2.9 PCI_RST - Reset

The PCI_RST signal is asserted active low by MPC5200 to reset the PCI bus. This signal is asserted atter MPC5200 reset and must be negated
(see <st-bold>10.3.2.1 Global Status/Control Register PCIGSCR(RW) —MBAR + 0x0D60) to enable usage of the PCI bus. An external
shared pull-up resistor is needed connected to this pin.

10.2.10 PCI_SERR - System Error
The PCI_SERR signal, if enabled, is asserted by the MPC5200 only when an address phase parity error is detected.

10.2.11 PCI_STOP - Stop

The PCI_STOP signal is asserted by the currently addressed target to indicate that it wishes to stop the current transaction.

10.2.12 PCI_TRDY - Target Ready

The PCI_TRDY signal is asserted by the currently addressed target to indicate that it is ready to complete the current data phase.

MPC5200 Users Guide, Rev. 3.1
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10.3 Registers

MPC5200 has several sets of registers that control and report status for the different interfaces to the PCI controller: PCI Type 0 Configuration
Space Registers, General Status/Control Registers, and Communication Sub-System Interface Registers. All of these registers are accessible
as offsets of MBAR (the PCI interface is located starting at offset 0x0DOO relative to the MBAR register’s value, while the BestComm
interface starts at offset 0x3800). As an XL bus master, an external PCI bus master can access MBAR space for register updates and the
internal SRAM.

NOTE

PCI_RST is controlled by a bit in the register space and must first be cleared before external PCI
devices wake-up. In other words, an external PCI master cannot load configuration software across
the PCI bus until this bit is cleared by internal means.

All registers are accessible at an offset of MBAR in the memory space. There are two module offsets for PCI configuration space. One is
allocated to the Communication Sub-System Interface registers and the other to all other PCI Controller Registers including the standard Type
0 PCI Configuration Space. Software reads from unimplemented registers return 0x00000000 and writes have no effect. See Section 3.2,
Internal Register Memory Map for module offsets and descriptions of module responses.

Table 10-2. PCI Register Map

Rggfiss::r Mnemonic Name
PCI Type 0 Configuration Registers
0x00 PCIIDR Device ID/Vendor ID
0x04 PCISCR Status/Command
0x08 PCICCRIR Class Code/Revision ID
0x0C PCICR1 Configuration 1Register
0x10 PCIBARO Base Address Register 0
0x14 PCIBAR1 Base Address Register 1
0x18 Reserved
0x24
0x28 PCICCPR Cardbus CIS Pointer
0x2C PCISID Subsystem ID/Subsystem Vendor ID
0x30 PCIERBAR Expansion ROM
0x34 PCICPR Capabilities Pointer
0x38 Reserved
0x3C PCICR2 Configuration 2 Register
0x40 Reserved
0x5C
General Control/Status Registers
0x60 PCIGSCR Global Status/Control Register
0x64 PCITBATRO Target Base Address Translation Register 0
0x68 PCITBATR1 Target Base Address Translation Register 1
0x6C PCITCR Target Control Register
0x70 PCIIWOBTAR Initiator Window 0 Base/Translation Address Register
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Table 10-2. PCI Register Map (continued)

Registers

Rg?ff;fr Mnemonic Name

0x74 PCIIW1BTAR Initiator Window 1 Base/Translation Address Register

0x78 PCIIW2BTAR Initiator Window 2 Base/Translation Address Register

0x7C Reserved

0x80 PCIIWCR Initiator Window Configuration Register

0x84 PCIICR Initiator Control Register

0x88 PCIISR Initiator Status Register

0x8C PCIARB PCI Arbiter Register

0x90 Reserved

O0xF4

O0xF8 PCICAR Configuration Address Register

OxFC Reserved

Table 10-3. PCI Communication System Interface Register Map

Rg?fféfr Mnemonic Name

0x00 PCITPSR Tx Packet Size

0x04 PCITSAR Tx Start Address

0x08 PCITTCR Tx Transaction Control Register

0x0C PCITER Tx Enables

0x10 PCITNAR Tx Next Address

0x14 PCITLWR Tx Last Word

0x18 PCITDCR Tx Done Counts

0x1C PCITSR Tx Status

0x20 Reserved

0x3C

0x40 PCITFDR Tx FIFO Data

0x44 PCITFSR Tx FIFO Status

0x48 PCITFCR Tx FIFO Control

0x4C PCITFAR Tx FIFO Alarm

0x50 PCITFRPR Tx FIFO Read Pointer

0x54 PCITFWPR Tx FIFO Write Pointer
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Table 10-3. PCI Communication System Interface Register Map (continued)

Rg?fiss::r Mnemonic Name

0x58 Reserved
0x7C
0x80 PCIRPSR Rx Packet Size
0x84 PCIRSAR Rx Start Address
0x88 PCIRTCR Rx Transaction Control Register
0x8C PCIRER Rx Enables
0x90 PCIRNAR Rx Next Address
0x94 PCIRLWR Rx Last Word
0x98 PCIRDCR Rx Done Counts
0x9C PCIRSR Rx Status
0xAO0 Reserved
0xBC
0xCO0 PCIRFDR Rx FIFO Data
0xC4 PCIRFSR Rx FIFO Status
0xC8 PCIRFCR Rx FIFO Control
0xCC PCIRFAR Rx FIFO Alarm
0xD0 PCIRFRPR Rx FIFO Read Pointer
0xD4 PCIRFWPR Rx FIFO Write Pointer
0xD8 Reserved
OxFC

10.3.1 PCI Controller Type 0 Configuration Space

MPC5200 supplies a type 0 PCI Configuration Space header. These registers are accessible as an offset from MBAR (Section 3.2, Internal

Register Memory Map) or through externally mastered PCI Configuration Cycles.

NOTE

The internal PCI controller can discover itself (by means of connecting an AD line [preferably AD24
to AD31]to the PCI _IDSEL input). It is essential, when the PCI interface is used as a Target, to enable
the internal PCI controller to access via the external PCI bus its own PCI registers. This is the only

available way in order to clear any error flag RWC bit (Read/WriteClear bit).

PCI Reg [31:24] [23:16] [15:8] [7:0]
Reg DWord
Addr Offset
0x100 0x00 PCIIDR Device ID Vendor ID
0x104 0x01 PCISCR Status Command
0x108 0x02 PCICCRIR Class Code Revision ID
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Registers

0x10C 0x03 PCICR1 BIST Header Type Latency Timer Cache Line Size
0x110 0x04 PCIBARO BARO
0x114 0x05 PCIBARO BAR1
0x118 0x06 Reserved
0x124 0x09
0x128 0x0A PCICCPR CardBus CIS Pointer
0x12C 0x0B PCISID Subsystem ID Subsystem Vendor ID
0x130 0x0C Expansion ROM Base Address
0x134 0x0D Reserved Cap_Ptr
0x138 OxOE Reserved
0x13C OxOF PCICR2 Min_Gnt Max_Lat Int Pin Int Line
na 0x10 Reserved
na
na O0x3F

PCI Dword Reserved space (0x10 - 0x3F) can be accessed only from an external PCI Configuration access.

NOTE

A PCI Double Word (DWORD) is a 32 bit long word. A PowerPC Double Word is instead a 64 bit
word (according to the EABI rule) while a Word is a 32 bit value. In the following PCI Configuration
space a DWORD refers always to a 32 bit word.

10.3.1.1 Device ID/ Vendor ID Registers PCIIDR(R) —MBAR + 0x0D00

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Device ID
w
RESET 0x5803
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Vendor ID
w
RESET 0x1057
Bits Name Description
0:15 Device ID This field is read-only and represents the PCI Device Id assigned to MPC5200

Its value is: 0x5803.

16:31 Vendor ID This field is read-only and represents the PCI Vendor Id assigned to MPC5200
Its value is: 0x1057.
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10.3.1.2 Status/Command Registers PCISCR(R/RW/RWC) —MBAR + 0x0D04
msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R PE SE MA TR TS DT DP FC R 66M C Reserved
w rwe | rwc rwe rwe | rwc rwe
RESET: 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved F S St PER Vv MW | Sp B M 10
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bits 31-27 and 24 are read-write-clear (RWC).
Hardware can set RWC bits, but cannot clear them.

Only PCI configuration cycles can clear RWC bits that are currently set by writing a 1 to the bit location. Writing a 1 to a RWC bit

that is currently a 0 or writing a 0 to any RWC bit has no effect.

Bits Name Description
0 Parity Error | This bit is set when a parity error is detected, even if the Parity Error Response bit in the
Detected Command Register (bit 6) is disabled. A CPU interrupt will be generated if the
(PE) PCIGSCRI[PEE] bit is set. This register is read-write-clear (RWC) via PCI configuration
cycles.
1 System Error | This bit is set whenever MPC5200 generates a PCl System Error on the SERR line. This
Signalled register is read-write-clear (RWC) via PCI configuration cycles.
(SE)
2 Master Abort | This bit is set whenever MPC5200 is the PCI master and terminates a transaction (except
Received for Special Cycle) with a Master-Abort. This register is read-write-clear (RWC) via PCI
(MA) configuration cycles.
3 Target Abort | This bit is set whenever MPC5200 is the PCI master and a transaction is terminated by a
Received Target Abort from the currently-addressed target. This register is read-write-clear (RWC) via
(TR) PCI configuration cycles.
4 Target Abort | This bit is set whenever MPC5200 is the PCI target and it terminates a transaction with a
Signalled Target Abort. This register is read-write-clear (RWC) via PCI configuration cycles.
(TS)
5:6 DEVSEL# Fixed to 01. These bits encode a medium DEVSEL timing. This defines the slowest
Timing DEVSEL timing when MPC5200 is the PCI target (except configuration accesses).
(DT)
7 Master Data | This bit applies only when MPC5200 is PCI master and is set only if the following conditions
Parity are met:
Error » MPC5200-as-master sets PERR itself during a read or detected it asserted by the target
(DP) during a write
e The Parity Error Response bit in the Command Register, bit 6, is set to 1
This register is read-write-clear (RWC) via PCI configuration cycles.
8 Fast Fixed to 1. The MPC5200 PCI controller does NOT support Fast Back-to-Back transactions.
Back-to-Back
Capable
(FC)
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Bits Name Description
9 Reserved Fixed to 0. Prior to the 2.2 PCI Spec, this was the UDF (User Defined Features) Supported
(R) bit.
1 = Supported User Defined Features
0 = Does not support UDF
10 66 MHz Fixed to 1. This bit indicates that the PCI controller is 66 MHz capable.
Capable
(66M)
11 Capabilities | Fixed to 0. This bit indicates that the PCI controller does not implement the New Capabilities
List List Pointer Configuration Register in DWORD 13 of the Configuration Space.
(©)
12:21 Reserved These bits are reserved.
22 Fast The MPC5200 PCI controller does NOT support Fast Back-to-Back transactions.
Back-to-Back | getting this bit has no effect.
Transfer Enable
(F)
23 SERR enable | This bit is an enable bit for the SERR driver. A value of zero disables the SERR driver. A
(S) value of 1 enables the SERR driver. Note: Address parity errors are reported only if this bit
and bit 6 are 1.
This bit is programmable (read/write from both the IP bus and PCI bus Configuration
cycles).
24 Address and | Fixed to 0. This bit indicates that the PCI controller never uses address/data stepping.
Data Stepping | Initialization software should write a 0 to this bit location.
(St)
25 Parity Error | This bit controls the device’s response to parity errors. When set and a parity error is
Response detected, the PCI controller asserts PERR. When the bit is “0”, the device sets its Detected
(PER) Parity Error status bit (bit 0) in the event of a parity error, but does not assert PERR.
This bit is programmable (read/write from both the IP bus and PCI bus Configuration
cycles).
26 VGA Palette | Fixed to 0. This bit indicates that the PCI controller is not VGA compatible. Initialization
Snoop Enable |software should write a 0 to this bit location.
(V)
27 Memory Write | This bit is an enable for using the Memory Write and Invalidate command. When this bit is
and Invalidate |1, MPC5200-as-master may generate the command. When it is 0, Memory Write must be
Enable used instead. This bit is programmable (read/write from both the IP bus and PCI bus
(MW) Configuration cycles).
28 Special Cycle | This bit is to determine whether or not to ignore PCI Special Cycles. Since
Monitor or MPC5200-as-target does not recognize messages delivered via the Special Cycle
Ignore operation, a value of 1 should never be programmed to this register. This bit, however, is
(Sp) programmable (read/write from both the IP bus and PCI bus Configuration cycles).
29 Bus Master | This bit indicates whether or not MPC5200 has the ability to serve as a master on the PCI
Enable bus. A value of 1 indicates this ability is enabled. If MPC5200 is used as a master on the
(B) PCI bus (via XL bus or CommBus), a 1 should be written to this bit during initialization. Even
if set to 0, a transaction initiated by an internal master (the core, BestComm) is allowed to
take place. It is meant to be read by configuration software.
This bit is programmable (read/write from both the IP bus and PCI bus Configuration
cycles).
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Bits Name Description
30 Memory This bit controls the PCI controller’s response to Memory Space accesses. A value of 0
Access disables the response. A value of 1 allows the controller to recognize a Memory access.
Control This bit is programmable (read/write from both the IP bus and PCI bus Configuration
(M) cycles).
31 10 access Fixed to 0. This bit is not implemented because there is no MPC5200 10 type space
Control accessible from the PCI bus. The PCI base address registers are Memory address ranges
(10) only. Initialization software should write a 0 to this bit location.
10.3.1.3 Revision ID/ Class Code Registers PCICCRIR(R) —MBAR + 0x0D08
msb0 1 2 3 4 5 6 7 8 9 10 11 12 138 14 15
R Class Code
w
RESET 0x0680
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Class Code (continued) Revision ID
w
RESET 0x00 0x00
Bits Name Description
0:23 Class Code | This field is read-only and represents the PCI Class Code assigned to MPC5200
Its value is: 0x068000. (Other bridge device)
24:31 Revision ID | This field is read-only and represents the PCI Revision Id for this version of MPC5200. Its
value is: 0x00.
10.3.1.4  Configuration 1 Register PCICR1(R/RW) —MBAR + 0x0D0OC
msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R BIST Header Type
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Lat timer[7:3] Lat Timer[2:0] Reserved Cache Line Size
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MPC5200 Users Guide, Rev. 3.1
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Bits Name Description
0:7 Built-In Self | Fixed to 0x00. The PCI controller does not implement the Built-In Self Test register.
Test Initialization software should write a 0x00 to this register location.
(BIST)

8:15 Header Type |Fixed to 0x00. The PCI controller implements a Type 0 PCI Configuration Space Header.
Initialization software should write a 0x00 to this register location.

16:23 | Latency Timer | This register contains the latency timer value, in PCI clocks, used when MPC5200 is the PCI
master. The lower three bits of the register are hardwired low and the upper five bits are
programmable (read/write from both the IP bus and PCI bus Configuration cycles).

Note: The MPC5200 does NOT support initiator latency time-outs, the internal PCI Arbiter
does not support preemption of the internal masters XIPCI or SCPCI. The internal master
is granted until the transaction has been completed. The Latency Timer (LT) cannot
terminate any transfer.

28:31 Cache Line | The four lower bits of this register are programmable (read/write from both the IP bus and

Size PCI bus Configuration cycles). The value programmed specifies the cacheline size in units
of DWORDs.
10.3.1.5 Base Address Register 0 PCIBARO(RW) —MBAR + 0x0D10
msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Base Address 0 Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved pref range IO/M#
w

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bits Name Description

0:13 | Base Address | MPC5200 PCI Base Address Register 0 (256Kbyte). Applies only when MPC5200 is target.

Register 0 These bits are programmable (read/write from both the IP bus and PCI bus Configuration
(BARO) cycles). This BAR register should be used to point at the internal MPC5200 register space
(MBAR)

14:27 Reserved These bits are reserved.

28 prefetchable | Fixed to 0. This bit indicates that the memory space defined by BARO is NOT prefetchable.
access Configuration software should write a 0 to this bit location.
(pref)

29:30 range Fixed to 00. This register indicates that base address 0 is 32 bits wide and can be mapped
anywhere in 32-bit address space. Configuration software should write 00 to these bit
locations.

31 10 or Memory | Fixed to 0. This bit indicates that BARO is for memory space. Configuration software should
Space write a 0 to this bit location.
(10/M#) 0 = Memory
1=1/0
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10.3.1.6 Base Address Register 1 PCIBAR1(RW) —MBAR + 0x0D14

msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Base Reserved
Address 1
w

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31Isb

R Reserved pref range 10/M#
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Bits Name Description

0:1 Base Address | MPC5200 PCl Base Address Register 1 (1Gbyte). Applies only when MPC5200 is target.

Register 1 These bits are programmable (read/write from both the IP bus and PCI bus Configuration
(BAR1) cycles). This BAR register shall be used to point at the local SDRAM/DDR Memory Space.

Note: The address ‘Window’ is much larger than the maximum theoretically supported

physical memory.

Note: This register should not point to the LocalPlus Memory Space. This is not supported.

2:27 Reserved These bits are reserved.

28 prefetchable |Fixed to 1. This bit indicates that the memory space defined by BAR1 is prefetchable.

access Configuration software should write a 1 to this bit location.
(pref)

29:30 range Fixed to 00. This register indicates that base address 1 is 32 bits wide and can be mapped
anywhere in 32-bit address space. Configuration software should write 00 to these bit
locations.

31 10 or Memory | Fixed to 0. This bit indicates that BAR1 is for memory space. Configuration software should
Space write a 0 to this bit location.
(10/M#) 0 = Memory
1=1/0

10.3.1.7  CardBus CIS Pointer Register PCICCPR(RW) —MBAR + 0x0D28

This optional register contains the pointer to the Card Information Structure (CIS) for the CardBus card. All 32 bits of the register are
programmable by the Slave bus. It can only be read from the PCI Bus. Its reset value is 0x00000000.

10.3.1.8 Subsystem ID/ Subsystem Vendor ID Registers PCISID(R)—MBAR + 0x0D2C

The Subsystem Vendor ID register contains the 16-bit manufacturer identification number of the add-in board or subsystem that contains this
PCI device. The Subsystem ID register contains the 16-bit subsystem identification number of the add-in board or subsystem that contains
this PCI device. A value of zero in these registers indicates there isn’t a Subsystem Vendor and Subsystem ID associated with the device. If
used, software must write to these registers before any PCI bus master reads them.

All 32 bits of the register are programmable by the Slave bus. They can only be read from the PCI Bus. The reset value is 0x00000000.

10.3.1.9 Expansion ROM Base Address PCIERBAR(R) —MBAR + 0x0D30
Not implemented. Fixed to 0x00000000.

10.3.1.10 Capabilities Pointer (Cap_Ptr) PCICPR(R)—MBAR + 0x0D34
Not implemented. Fixed to 0x00000000.

MPC5200 Users Guide, Rev. 3.1
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10.3.1.11 Configuration 2 Register PCICR2 (R/RW) —MBAR + 0x0D3C
msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Maximum Latency Minimum Grant
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Interrupt Pin Interrupt Line
W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:7 Maximum Specifies how often, in units of 1/4 microseconds, the PCI controller would like to have
Latency access to the PCI bus as master. A value of zero indicates the device has no stringent
(Max_Lat) requirement in this area. The register is read/write to/from the Slave bus, but read only from
the PCI bus.
Note: The MPC5200 does NOT support initiator latency time-outs, the internal PCI Arbiter
does not support preemption of the internal masters XIPCI or SCPCI. The internal master
is granted until the transaction has been completed. The Latency Timer (LT) cannot
terminate any transfer.

8:15 | Minimum Grant | The value programmed to this register indicates how long the PCI controller as master

(Min_Gnt) would like to retain PCI bus ownership whenever it initiates a transaction. The register is
programmable from the Slave bus, but read only from the PCI bus.

16:23 Interrupt Pin | Fixed to 0x00. Indicates that this device does NOT use an interrupt request pin.

24:31 | Interrupt Line |Fixed to Ox00. The Interrupt Line register stores a value that identifies which input on a PCI
interrupt controller the function’s PCI interrupt request pin. Since no interrupt request pin is
used, as specified in the Interrupt Pin register, this register has no function.

10.3.2  General Control/Status Registers

The General Control/Status Registers primarily address the configurability of the XL bus Initiator and Target Interfaces, though some also
address global options which affect the Multi-Channel DMA interface (BestComm). These registers are accessed primarily internally as
offsets of MBAR, but can also be accessed by an external PCI master if PCI base and Target base address registers are configured to access

the space. See Section 10.6.2, Address Maps on configuring address windows.

10.3.2.1 Global Status/Control Register PCIGSCR(RW) —MBAR + 0x0D60
msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Rsvd | BM PE SE | Rsvd | xlb_clk to PCI_CLK Reserved ipg_clk to PCI_CLK
differential differential
w rwe | rwc | rwc ’ ’ ‘ ‘
RESET 0 0 0 0 0 X X X 0 0 0 0 0 X X X
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Rsvd | BME | PEE | SEE Reserved PR
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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Bits Name Description
0 Reserved Unused bit. Software should write zero to this register.
1 Broken Master | This bit is set when the PCI Arbiter detects a broken external PCl master.
Detected Note: In case of broken master detection the external PCI request will be ignored until
(BM) external deassertion of PCI request or until a software reset (PCI Arbiter Softreset) or by
Hardreset is detected. After broken master detection (PCI bus idle for 16 clocks) the
arbiter will ignore any FRAME# assertion.
A CPU interrupt will be generated if the PCIGSCR[BME] bit is set. This is a RWC
(Read/WriteClear) bit: to clear it, software must write a ‘1’ at this position.
2 PERR This bit is set when the PCI Parity Error line, PERR, asserts (any device). A CPU interrupt
Detected will be generated if the PCIGSCR[PEE] bit is set. This is a RWC (Read/WriteClear) bit: to
(PE) clear it, software must write a ‘1’ at this position.
3 SERR This bit is set when a PCI System Error line, SERR, asserts (any device). A CPU interrupt
Detected will be generated if the PCIGSCR[SEE] bit is set. This is a RWC (Read/WriteClear) bit: to
(SE) clear it, software must write a ‘1’ at this position.
4 Reserved Unused bit. Software should write zero to this register.

5.7 xlb_clk to This bit field stores the XL bus clock to the PCI clock divide ratio. This field is read-only
PCI_CLK and the reset value is determined by the PLL multiplier (either 1, 2, or 4). Software can
differential read these bits to determine a valid ratio. If the register contains a differential value that
(read only) does not reflect the PLL settings, the PCI controller could malfunction.

8:12 Reserved Unused bits. Software should write zero to this register.

13:15 ipg_clk to This bit field stores the Slave bus clock to the PCI clock divide ratio. This field is read-only
PCI_CLK and the reset value is determined by the PLL multiplier (either 1, 2, or 4). Software can
differential read these bits to determine a valid ratio. If the register contains a differential value that
(read only) does not reflect the PLL settings, the PCI controller could malfunction.

16 Reserved Unused bit. Software should write zero to this register.

17 Broken Master | This bit enables CPU Interrupt generation when a broken Master is detected. When

Interrupt Enable | enabled, software must clear the BM status bit to clear the interrupt condition.
(BME)
18 Parity Error This bit enables CPU Interrupt generation when the PCI Parity Error signal, PERR, is
Interrupt Enable |sampled asserted. When enabled and PERR asserts, software must clear the PE status
(PEE) bit to clear the interrupt condition.
19 System Error | This bit enables CPU Interrupt generation when a PCI System Error is detected on the
Interrupt Enable | SERR line. When enabled and SERR asserts, software must clear the SE status bit to
(SEE) clear the interrupt condition.

20:30 Reserved Unused bits. Software should write zero to this register.

31 PCI This bit controls the external PClI RST. When this bit is cleared, the external PCI RST

Reset deasserts. Setting this bit does not reset the internal PCI controller. The application
(PR) software must not initiate PCI transactions while this bit is set. It is recommended that this
bit be programmed last.
The reset value of the bit is 1 (PCI RST asserted).
Note: A global PCI reset should be asserted just by the MPC5200 controller. Any external
common reset controller signal will be ignored by the internal PCI controller.
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10.3.2.2 Target Base Address Translation Register 0 PCITBATRO(RW) —MBAR + 0x0D64

msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0

Reserved

RESET 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb

Reserved En

RESET 0 0 0 0 0 0 0 0 0 0

Bits Name Description

0:13 Base Address

This base address register corresponds to a hit on the BARO in MPC5200 PCI Type 0
Translation O

Configuration space register from PCl space. When there is a hit on MPC5200 PCI BARO
(MPC5200 as Target), the upper 14 bits of the external PCI address (256Kbyte
boundary) are written over by this register value to address some space in MPC5200. In

normal operation, this value should be written during the initialization sequence only to
point to the internal Register space.

14:30 Reserved Unused bits. Software should write zero to this register.
31 Enable 0

This bit enables a transaction in BARO space. If this bit is zero and a hit on MPC5200
PCIBARO occurs, the target interface gasket will abort the PCI transaction.

10.3.2.3 Target Base Address Translation Register 1 PCITBATR1(RW) —MBAR + 0x0D68

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Base Address Reserved
Translation 1
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved En
w

RESET 0 0 0 0 0 0 0 0 0 0 0

MPC5200 Users Guide, Rev. 3.1
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Bits Name Description
0:1 Base Address | This base address register corresponds to a hit on the BAR1 in MPC5200 PCI Type O
Translation 1 Configuration space register (PCl space). When there is a hit on MPC5200 PCI BAR1
(MPC5200 as Target), the upper 2 bits of the external PCl address (1Gbyte boundary) are
written over by this register value to address some 1Gbyte space in MPC5200. This
register can be reprogrammed to move the window of MPC5200 address space accessed
during a hitin PCIBAR1. It should be written by software during initialization to point to the
internal SDR/DDR memory space.
Note: This register should not point to the LocalPlus Memory Space. This is not
supported.
2:30 Reserved Unused bits. Software should write zero to this register.
31 Enable 1 This bit enables a transaction in BAR1 space. If this bit is zero and a hit on MPC5200 PCI
BAR1 occurs, the target interface gasket will abort the PCI transaction.
10.3.2.4  Target Control Register PCITCR(RW) —MBAR + 0x0D6C
msb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Reserved LD Reserved P
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 Reserved Unused bits. Software should write zero to this register.
7 Latrule This control bit applies only when MPC5200 is Target. When set, it prevents the PCI
Disable Controller from automatically issuing a retry disconnect due to the PCI 16/8 clock rule.
(LD) The bit must be set before the 15th PCI clock for the first transfer and before the 7th clock
for other transfers.
8:14 Reserved Unused bits. Software should write zero to this register.
15 | Prefetch Reads | This bit controls fetching a line from memory in anticipation of a request from the external
P) master. The target interface will continue to prefetch lines from memory as long as
PCI_FRAME is asserted and there is space to store the data in the target read buffer.
Note: This bit only applies to PCI reads in the address range for BAR 1 (prefetchable
memory).
Note: Prefetching is performed in response to a PCl memory-read-multiple command even
if this bit is cleared.
16:31 Reserved Unused bits. Software should write zero to this register.
MPC5200 Users Guide, Rev. 3.1
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10.3.2.5 Initiator Window 0 Base/Translation Address Register PCIIWOBTAR(RW)—MBAR +

0x0D70
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Window 0 Base Address Window 0 Address Mask
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Window 0 Translation Address Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description

0:7 Window 0 Base |One of three base address registers to determine an XL bus hit on PCI. At most, the upper
Address byte of the address is decoded. The Window 0 Address Mask register determines what
bits of this register to compare the XL bus address against to generate the hit.

Note: The smallest possible Window is a 16 MByte block.

8:15 Window 0 The Window 0 Address Mask Register masks the corresponding XL bus base address bit
Address Mask | of the base address for Window 0 (Window 0 Base Address) to instruct the address
decode logic to ignore or “don’t care” the bit. If the base address mask bit is set, the
associated base address bit of Window 0 is ignored when generating the PCI hit. Bit 16
masks bit 24, bit 17 masks bit 25, and so on.

0 Corresponding address bit is used in address decode
1 Corresponding address bit is ignored in address decode

For XLB accesses to Window 0 address range, this byte also determines which upper 8
bits of the XLB address to pass on for presentation as a PCl address. Any address bit
used to decode the XLB address, indicated by a “0”, will be translated. This provides a way
to overlay a PCI page address onto the XLB address. A “1” in the Address Mask byte
indicates that the XLB address bit will be passed to PCI unaltered.

16:23 Window 0 For any translated bit (described above), the corresponding value here will be driven onto
Translation the PCI address bus for the XL bus Window 0 address hit.
Address

Note: The Window Translation operation can not be turned off. If a direct mapping from
XLB to PCI space is desired, program the same value to both the Window Base Address
Register and Window Translation Address Register.

24:31 Reserved Unused bits. Software should write zero to this register.

10.3.2.6 Initiator Window 1 Base/Translation Address Register PCIIW1BTAR(RW) —MBAR +

0x0D74
Table 1.
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Window 1 Base Address Window 1 Address Mask
W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31Isb

MPC5200 Users Guide, Rev. 3.1
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R Window 1 Translation Address
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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10.3.2.7 Initiator Window 2 Base/Translation Address Register PCIIW2BTAR(RW) —MBAR +
0x0D78
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Window 2 Base Address Window 2 Address Mask
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Window 2 Translation Address Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10.3.2.8 Initiator Window Configuration Register PCIIWCR(RW) —MBAR + 0x0D80
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved Window 0 Reserved Window 1
W Control Control
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved Window 2 Reserved
W Control
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:3 Reserved Reserved register. Write a zero to this register.
4:7 | Window 0 Control | Bit[3] - IO/M#.

[3:0]

0 = Window is mapped to PCl memory
1 = Window is mapped to PCI I/O
Bit[2:1] - PCI Read Command (PRC).

If bit[3] is programmed memory, “0”, then these bits are used to determine the type of PCI
memory command to issue. See Table 10-15. If bit[3] is set to “1”, the value of these bits
are meaningless.

00 = PCI Memory Read

01 = PCI Memory Read Line

10 = PCI Memory Read Multiple
11 = Reserved

Note: A PCI write command is automatically detected and needs not to be explicitly
configured. No PCI Write and Invalidate command is allowed in any case with this
interface.
Bit[0] - Enable.
This bit is set to indicate the address registers that control the XLB initiator interface
access to PCl initialized and will be used. The PCI Controller can begin to decode XLB
PCl accesses.

0 = Do not decode XLB PCI accesses to Window

1 = Registers initialized - decode accesses to Window

MPC5200 Users Guide, Rev. 3.1
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8:11 Reserved Reserved register. Write a zero to this register.
12:15 | Window 1Control | Bit[3] - IO/M#.
(3:0] Bit[2:1] - PRC.
Bit[0] - Enable.
16:19 Reserved Reserved register. Write a zero to this register.
20:23 | Window 0 Control | Bit[3] - IO/M#.
(3:0] Bit[2:1] - PRC.
Bit[0] - Enable.
24:31 Reserved Reserved register. Write a zero to this register.
10.3.2.9 Initiator Control Register PCIICR(RW) —MBAR + 0x0D84
msb 1 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Reserved REE | IAE | TAE Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved Maximum Retries
W
RESET 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
Bits Name Description
0:4 Reserved Unused bits. Software should write zero to this register.
5 Retry Error | This bit enables CPU Interrupt generation in the case of Retry Error termination of a packet
Enable transmission. It may be desirable to mask CPU interrupts, but in such a case, software
(RE) should poll the status bits to prevent a possible lock-up condition.
6 Initiator Abort | This bit enables CPU Interrupt generation in the case of Initiator Abort termination of a
Enable packet transmission. It may be desirable to mask CPU interrupts, but in such a case,
(IAE) software should poll the status bits to prevent a possible lock-up condition.
7 Target Abort | This bit enables CPU Interrupt generation in the case of Target Abort termination of a packet
Enable transmission. It may be desirable to mask CPU interrupts, but in such a case, software
(TAE) should poll the status bits to prevent a possible lock-up condition.
8:23 Reserved Unused bits. Software should write zero to this register.
24:31 Maximum This bit field controls the maximum number of automatic PCI retries or master latency
Retries time-outs to permit per transaction. The retry counter is reset at the beginning of each
transaction (i.e. it is not cumulative). Setting the Maximum Retries to 0x00 allows infinite
automatic retry cycles and latency time-outs before the transaction will be abort and send
back an error on XLB. A slow or malfunctioning Target might issue infinite retry disconnects
or hold the data tenure open indefinitely, and therefore, permanently tie up the PCI bus if no
Target Abort occurs.
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10.3.2.10 Initiator Status Register PCIISR(RWC) —MBAR + 0x0D88
msb 1 3 4 5 6 7 8 9 10 11 12 13 14 15
0
R Reserved RE IA TA Reserved
w rwe rwe rwe
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:4 Reserved Unused bits. Software should write zero to this register.
5 Retry This flag is set if Max_Retries is set to a finite value (0x01 through 0xff) and the Target has
Error performed Max_Retries number of retry disconnects for a single transaction. A retry error
(RE) would generally indicate a broken or improperly accessed Target. A CPU interrupt will be
generated if PCIICR[RE] bit is set. This is a RWC (Read/WriteClear) bit: to clear it, software
must write a ‘1’ at this position.
6 Initiator Abort | This flag bit is set if the PCI controller issues an Initiator Abort flag. This indicates that no
(1A) Target responded by asserting DEVSEL within the time allowed for subtractive decoding. A
CPU interrupt will be generated if the PCIICR[IAE] bit is set. This is a RWC
(Read/WriteClear) bit: to clear it, software must write a ‘1’ at this position.
7 Target Abort | This flag bit is set if the addressed PCI Target has signalled an Abort. A CPU interrupt will
(TA) be generated if the PCIICR[TAE] bit is set. It is up to application software to query the
Target’s status register and determine the source of the error. This is a RWC
(Read/WriteClear) bit: to clear it, software must write a ‘1’ at this position.
8:31 Reserved Unused bits. Software should write zero to this register.
10.3.2.11 PCI Arbiter Register PCIARB(RW) —MBAR + 0x0D8C
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved ASR Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 Reserved Unused bits. Software should write zero to this register.
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7 PCI Arbiter Soft | This bit puts the PCI Arbiter in a reset condition.
Reset (ASR) 1 = reset the PCI Arbiter
0 = release the PCI Arbiter
Note: Resetting the PCI arbiter will disrupt any related transaction in progress and should
be reserved only for error conditions, or when it is known that no PCIl or AD bus transactions
are in progress.
8:31 Reserved Unused bits. Software should write zero to this register.

10.3.2.12 Configuration Address Register PCICAR (RW) —MBAR + 0x0DF8

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R E Reserved Bus Number

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb

R Device Number Function Number dword Reserved

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bits Name Description
0 Enable The enable flag that controls configuration space mapping. When enabled, subsequent
(E) access to initiator window space defined as I/O in the PCIIWCR is translated into a PCI
configuration access using the Configuration Address Register information (Section 10.6,
Application Information). When disabled, a read or write to the window is passed through to
the PCI bus as an I/O transaction using the.
1 = Enabled
0 = Disabled
1:7 Reserved Unused bits. Software should write zero to this register.
8:15 Bus This register field is an encoded value used to select the target bus of the configuration
Number access. For target devices on the PCI bus connected to MPC5200, this field should be set
to 0x00.
16:20 Device This field is used to select a specific device on the target bus.
Number
21:23 Function This field is used to select a specific function in the requested device. Single-function
Number devices should respond to function number 0b000.
24:29 dword This field is used to select the dword address offset in the configuration space of the target
device.
30:31 Reserved Unused bits. Software should write zero to this register.
10.3.3 Communication Sub-System Interface Registers

The Communication Sub-System/Multi-Channel DMA interface (also shortly referred to as SCPCI) has separate control registers for transmit
and receive operations.

10.3.3.1 Multi-Channel DMA Transmit Interface

PCI Tx is controlled by 14 ‘32-bit’ registers. These registers are located at an offset 0x3800 from MBAR. Register addresses are relative to
this offset.
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10.3.3.1.1 Tx Packet Size PCITPSR(RW) —MBAR + 0x3800
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Packet_Size[16:2] Packet_Size[1:0]
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:15 Packet_Size |User writes the number of bytes for transmit controller to send over PCl.The two low bits
are hardwired low; only 32-bit data transfers to the FIFO are allowed. Writing to this register
also completes a Restart Sequence as long as the Master Enable bit, PCITER[ME], is high
and Reset Controller bit, PCITER[RC], is low.
16:31 Reserved Unused. Software should write zero to these bits.
10.3.3.1.2 Tx Start Address PCITSAR(RW) —MBAR + 0x3804
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Start_Add
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Start_Add
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Start_Add User writes the PCI address to be presented for the first DIWORD (32 bit) of a PCI packet.
The PCI Tx controller will track and calculate the necessary address for subsequent
transactions (addressing is assumed to be sequential from the start address).
10.3.3.1.3 Tx Transaction Control Register PCITTCR(RW) —MBAR + 0x3808
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved PCl_cmnd Max_Retries
w
RESET 0 0 0 0 0111 0 0 0 0 0 0 0 0
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved Max_Beats Reserved w Reserved DI

w

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bits Name Description

0:3 Reserved Unused. Software should write zero to these bits.

4:7 PCl_cmd The user writes this field with the desired PCl command to present during the address
phase of each PCI transaction. The default is Memory Write. This field is not checked for
consistency and if written to an illegal value, unpredictable results will occur. If not using
the default value, the user should write this register only once prior to any packet Restart.

8:15 Max_Retries | The user writes this field with the maximum number of retries to permit “perpacket”. The
retry counter is reset when the packet completes normally or is terminated by a master
abort, target abort, or an abort due to exceeding the retry limit. A slow or malfunctioning
Target might issue infinite disconnects and therefore permanently tie up the PCI bus.

A finite (0x01 to Oxfe) Max_Retries value will detect this condition and generate an
interrupt. Setting Max_Retries to 0x00 or 0xff will not generate any interrupt.

16:20 Reserved Unused bits. Software should write zero to these bits.

21:23 Max_Beats | The user writes this register with the desired number of PCI data beats to attempt on each
PCI transaction. The default setting of 0 represents the maximum of eight beats per
transaction. The transmit controller will wait until sufficient bytes are in the Transmit FIFO
to support the indicated number of beats (NOTE: Each beat is four bytes). In the case that
a packet is nearly complete and less than the Max_Beats number of bytes remain to
complete the packet, the Transmit Controller will issue single-beat transactions
automatically until the packet is finished.

24:26 Reserved Unused. Software should write zero to these bits.

27 Word Transfer | The user writes this register to disable the two high byte enables of the PCI bus during

(W) scpci initiated write transactions. The default setting is 0, enable all 4 byte enables.

28:30 Reserved Unused. Software should write zero to these bits.

31 Disable address | The user writes this register to disable PCI address incrementing between transactions.

Incrementing | The default setting is 0, incrementing the address by 4 (4 byte data bus).
(D1) Note: This feature is recommended when an external FIFO (with a fixed address) must be
written.
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10.3.3.1.4 Tx Enables PCITER(RW)—MBAR + 0x380C

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R RC RF [Rsvd| CM | BE Reserved ME Reserved FEE SE RE | TAE | IAE NE
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0 Reset User writes this bit high to put Transmit Controller in a reset state. Other register bits are not
Controller affected. This Reset is intended for recovery from an error condition or to reload the Start
(RC) Address when Continuous mode is selected. This Reset bit does not prohibit register
access but it must be negated in order to initiate a Restart sequence (i.e. writing the
Packet_Size register). If itis used to reload a Start Address then the Start_Add register must
be written prior to asserting this Reset bit.
1 Reset The FIFO will be reset and flushed of any existing data when set high. The Reset Controller
FIFO bit and the Reset FIFO bit operate independently but clearly both must be low for normal
(RF) operation.
2 Reserved Unused bit. Software should write a zero to this bit.
3 Continuous | User writes this bit high to activate Continuous mode. In Continuous mode the Start_Add
mode value is ignored at each packet restart and the PCI address is auto-incremented from one
(CM) packet to the next. Also, the Packets_Done status byte will become active, indicating how
many packets have been transmitted since the last Reset Controller condition. If the
Continuous bit is low, software is responsible for updating the Start_Add value at each
packet Restart.
4 Bus error User writes this bit high to enable Bus Error indications. Section 10.3.3.1.8, Tx Status
Enable PCITSR(RWC) —MBAR + 0x381C for Bus Error descriptions. Normally this bit will be low
(BE) (negated) since illegal Slave bus accesses are not destructive to register contents (although
it may indicate broken software). This bit does not affect interrupt generation.
5:6 Reserved Unused. Software should write zero to these bits.
7 Master This is the Transmit Controller master enable signal. User must write it high to enable
Enable operation. It can be toggled low to permit out-of-order register updates prior to generating
(ME) a Restart sequence (in which case transmission will begin when Master Enable is written
back high), but it should not be used as such in Continuous mode because it has the side
effect of resetting the Packets_Done status counter.
8:9 Reserved Unused. Software should write zero to these bits.
10 FIFO Error | User writes this bit high to enable CPU Interrupt generation in the case of FIFO error
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(FEE) that Multi-Channel DMA is controlling operation, but in such a case software should poll the
status bits to prevent a possible lock-up condition.
11 System error | User writes this bit high to enable CPU Interrupt generation in the case of system error
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(SE) that Multi-Channel DMA is controlling operation, but in such a case someone should be
polling the status bits to prevent a possible lock-up condition.
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Bits Name Description
12 Retry abort | User writes this bit high to enable CPU Interrupt generation in the case of retry abort
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(RE) that Multi-Channel DMA is controlling operation, but in such a case software should poll the
status bits to prevent a possible lock-up condition.
13 Target Abort | User writes this bit high to enable CPU Interrupt generation in the case of target abort
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(TAE) that Multi-Channel DMA is controlling operation, but in such a case software should poll the
status bits to prevent a possible lock-up condition.
14 Initiator Abort | User writes this bit high to enable CPU Interrupt generation in the case of initiator abort
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(IAE) that Multi-Channel DMA is controlling operation, but in such a case software should poll the
status bits to prevent a possible lock-up condition.
15 Normal User writes this bit high to enable CPU Interrupt generation at the conclusion of a normally
termination | terminated packet transmission. This may or may not be desirable depending on the nature
Enable (NE) |of program control by Multi-Channel DMA or the processor core.
16:31 Reserved Unused. Software should write zero to these bits.
10.3.3.1.5 Tx Next Address PCITNAR(R) —MBAR + 0x3810
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Next_Address
LS HN N I
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Next_Address
« P
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Next_Address | This status register contains the next (unwritten) PCI address and is updated at the

successful completion of each PCI data beat. It represents a byte address and is updated
with the user-written Start_Add value whenever the Start_Add is reloaded. It is intended to
be accurate even in the case of abnormal terminations on the PCI bus.
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10.3.3.1.6 Tx Last Word PCITLWR(R) —MBAR + 0x3814

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Last_Word
W L rrrrrr P
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Last_Word
W L rrrrr
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Last_Word | This status register indicates the last 32-bit data fetched from the FIFO and is designed for
the case in which an abnormal PCI termination has corrupted the integrity of the FIFO data
(for that word).

10.3.3.1.7 Tx Done Counts PCITDCR(R) —MBAR + 0x3818

msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Bytes_Done
" - rrrr
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Packets_Done
" - rrrrr
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:15 Bytes_Done | This status register indicates the number of bytes transmitted since the start of a packet. It
is updated at the end of each successful PCI data beat. For normally terminated packets
the Bytes_Done value and the Packet_Size values will be equal. If Continuous Mode is
active the Bytes_Done value will read zero at the end of a successful packet and the
Packets_Done field will be incremented.
16:31 | Packets_Done |This status register indicates the number of packets transmitted and is active only if

continuous mode is in effect. The counter is reset if the following occurs:

Reset Controller bit, PCITER[RC], is asserted (normal way to restart continuous
mode)

Master Enable bit, PCITER[ME], becomes negated

Master enable can reset Packets_Done status without disturbing continuous mode
addressing. At any point in time, the total number of Bytes transmitted can be calculated
as:

(Packets_Done x Packet_Size) + Bytes_Done

assuming Packet_Size is the same for all restart sequences
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10.3.3.1.8 Tx Status PCITSR(RWC) —MBAR + 0x381C

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved NT | BE3 | BE2 | BE1 FE SE RE TA IA
w rwc rwc rwc rwc rwc rwc rwc rwc rwc
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 Reserved |Unused. Software should write zero to these bits.
7 Normal |This flag is set when any packet terminates normally. It is NOT set for abnormally terminated
Termination | packets.
(NT) Note: Flag does not require clearing, but does not clear until 1 is written, in which case 0 is
read back (i.e., negated). The following flag bits operate similarly.
8 Bus Error | This flag is set whenever a Slave bus transaction attempts to write to a Read-Only register.
type 3 This flag bit is set regardless of the Bus error Enable bit (BE). If software is polling this Byte
(BE3) and wishes to disregard this error it must mask this bit out.
No register bit corruption occurs for this (or any other) bus error case.
9 Bus Error | This flag is set whenever a Slave bus transaction attempts to write to a Reserved register (an
type 2 entire 32-bit register, not just a Reserved bit or byte). This flag bit is set regardless of the Bus
(BE2) error Enable bit (BE). If software is polling this Byte and wishes to disregard this error it must
mask this bit out.
10 Bus Error | This flag is set whenever a Slave bus transaction attempts to read a Reserved register (an
type 1 entire 32-bit register, not just a Reserved bit or byte). This flag bit is set regardless of the Bus
(BE1) error Enable bit (BE). If software is polling this Byte and wishes to disregard this error it must
mask this bit out.
11 FIFO Error | This flag is set whenever the Transmit FIFO asserts its FIFO Error output. A CPU interrupt will
(FE) be generated if the FIFO Error Enable (FEE) bit is set. The source of the error must be
determined by reading the FIFO Error status register. Also, the error condition must be cleared
at the FIFO prior to clearing this Sticky bit or this flag will continue to assert.
12 System This flag is set in response to the Transmit Controller entering an illegal state. A CPU interrupt
Error will be generated if the System error Enable (SE) bit is set. In normal operation this should
(SE) never occur. The only recovery is to assert the Reset Controller bit, PCITER[RC], and clear
this flag.
13 Retry Error | This flag is set if Max_Retries is set to a finite value (0x01 to Oxff) and the PClI transaction has
(RE) performed retries in excess of the setting. A CPU interrupt will be generated if the Retry error
Enable (RE) bit is set. The retry counter is reset at the beginning of each transaction (i.e. it is
not cumulative throughout a packet) and would generally indicate a broken or improperly
accessed Target.
14 Target Abort | This flag bit is set if the PCI controller has issued a Target Abort (which means the addressed
(TA) PCI Target has signalled an Abort). A CPU interrupt will be generated if the Target Abort
Enable (TAE) bit is set. It is up to application software to query the Target’s status register and
determine the source of the error. The coherency of the Transmit FIFO data and the Transmit
Controller’s status registers (Next_Address, Bytes_Done, etc.) should remain valid.
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Bits Name Description
15 Initiator | This flag bit is set if the PCI controller issues an Initiator Abort flag. This indicates that no Target
Abort responded but further status information can be read from the PCI Configuration interface. A
(1A) CPU interrupt will be generated if the Initiator Abort error Enable (IAE) bit is set. The coherency
of the Transmit FIFO data and the Transmit Controller’s status registers (Next_Address,
Bytes_Done, etc.) should remain valid.
16:31 Reserved |Unused. Software should write zero to these bits.
10.3.3.1.9 Tx FIFO Data Register PCITFDR(RW) —MBAR + 0x3840
msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R FIFO_Data_Word
w
RESET uninitialized random 16 bit value
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R FIFO_Data_Word
w
RESET uninitialized random 16 bit value
Bits Name Description
0:31 FIFO_Data_Word | This is the data port to the FIFO. Reading from this location will “pop” data from the

FIFO, writing data will “push” data into the FIFO. During normal operation the
Multi-Channel DMA controller will be pushing data here. The PCI controller will pop
data for transmission from a dedicated peripheral port, so the user program should not
be reading here. At reset any uninitialized random 32 bit value is read at this address.
A FIFO reset must be always performed before first accessing the FIFO.

Note: Only full 32-bit accesses are allowed. If all Byte enables are not asserted when
accessing this location, FIFO data will be corrupted.

10.3.3.1.10 Tx FIFO Status Register PCITFSR(R/RWC) —MBAR + 0x3844

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved RXW | UF OF FR | Full | Alarm | Empty
w rwe rwe rwe
RESET 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Reserved
W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bits Name Description
0:8 Reserved Unused. Software should write zero to these bits.
9 Receive Wait | This flag bit indicates that the ipf_rcv bus is incurring wait states because there is not enough
Condition room in the FIFO to accept the data without causing overflow. This bit will cause the error
(RXW) outputs (fifoError, ipf_rcv_error, ipf_xmit_error) to assert unless the RXW_MASK bit in the
FIFO Control register is set. Resetting the FIFO will clear this condition and the flag bit is
cleared by writing a one to its bit position.
10 UnderFlow | This flag bit indicates that the read pointer has surpassed the write pointer. In other words
(UF) the FIFO has been read beyond Empty. Resetting the FIFO will clear this condition and the
flag bit is cleared by writing a one to its bit position.
11 OverFlow | This flag bit indicates that the write pointer has surpassed the read pointer. In other words
(OF) the FIFO has been written beyond Full. Resetting the FIFO will clear this condition and the
flag bit is cleared by writing a one to its bit position.
12 Frame Ready | The FIFO has a complete Frame of data ready for transmission. This module
(FR) does not provide support for Data Framing applications, so this bit should be ignored.
13 Full The FIFO is Full. This is not a sticky bit or error condition. The Full indication tracks with the
state of the FIFO.
14 Alarm When the FIFO pointer is at or below the Alarm “watermark”, as written by the user according
to the Alarm and Control registers settings, this bit is set, automatically signalling to the DMA
engine the need to re-fill the FIFO. By writing a ‘1’ to this bit software can enforce a
re-evaluation of the ‘alarm’ condition.
15 Empty The FIFO is empty. This is not a sticky bit or error condition.
16:31 Reserved | Unused. Software should write zero to these bits.

10.3.3.1.11 Tx FIFO Control Register PCITFCR(RW) —MBAR + 0x3848

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved GR « % zc) « v Reserved
212 |2 |2 |2
w = i' ;' = =
s g X |5 |6
RESET 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:4 Reserved Unused. Software shall write zero to these bits. (R/W)
5.7 Granularity | Granularity bits control high “watermark” point at which FIFO negates Alarm condition (i.e.,
(GR) request for data). It represents the number of free Bytes, which is given by the granularity

value multiplied by 4.

Note: A granularity setting of zero should be avoided because it means the Alarm bit (and
the Requestor signal) will not negate until the FIFO is completely full. The Multi-Channel
DMA module may perform up to 2 additional data writes after the negation of a Requestor
due to its internal pipelining
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Bits Name Description
8 IP_MASK |lllegal Pointer Mask
When this bit is set, the FIFO controller masks the Status register’s IP bit from generating an
error.
9 FAE_MASK | When this bit is set, the FIFO controller masks the Status Register’s FAE bit from generating
an error.
10 RXW_MASK | When this bit is set, the FIFO controller masks the Status Register's RXW bit from generating
an error. (To help with backward compatibility, this bit is asserted at reset.)
11 UF_MASK | When this bit is set, the FIFO controller masks the Status Register's UF bit from generating
an error.
12 OF_MASK | When this bit is set, the FIFO controller masks the Status Register’'s OF bit from generating
an error.
13:15 Reserved | Unused. Software should write zero to these bits.
16:31 Reserved Unused. Software should write zero to these bits. (R/W)

10.3.3.1.12 Tx FIFO Alarm Register PCITFAR(RW) —MBAR + 0x384C

msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved Alarm Alarm
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:19 Reserved Unused. Software should write zero to these bits.
20:31 Alarm User writes these bits to set low level “watermark”, which is the point where FIFO asserts

request for Multi-Channel DMA controller data filling. Value is in Bytes. For example, with
Alarm = 32, alarm condition occurs when FIFO contains less than 32Bytes. Once asserted,
alarm does not negate until high level mark is reached, as specified by FIFO control register
granularity (GR) bits.

Note: An Alarm setting less than the value of Max_Beats x 4 should be avoided. The
transmit operation waits for the data to be stored in the FIFO before transmission onto the
PCI bus. (e.g. A Max_setting of 0 represents eight beats (32-bits each) per transaction. The
value of Alarm is in bytes. Ex: the value programmed to the Alarm register should be at least
0x20 (32 bytes) for the Multi-Channel DMA to continue to write enough data to complete at
least one PCI burst.)

Note: TX PCI FIFO is 512 bytes deep.
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10.3.3.1.13 Tx FIFO Read Pointer Register PCITFRPR(RW) —MBAR + 0x3850

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved ReadPtr
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:19 Reserved | Unused. Software should write zero to these bits.
20:31 ReadPtr This value is maintained by FIFO hardware and is NOT normally written. It can be adjusted
in special cases, but this disrupts data flow integrity. The value represents the Read address
presented to the FIFO RAM.

10.3.3.1.14 Tx FIFO Write Pointer Register PCITFWPR(RW) —MBAR + 0x3854

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Reserved WritePtr
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:19 Reserved | Unused bits. Software should write zero to these bits.
20:31 WritePtr Value is maintained by FIFO hardware and is NOT normally written. It can be adjusted in
special cases, but this disrupts data flow integrity. Value represents the Write address
presented to the FIFO RAM.

This marks the end of the PCI Multi-Channel DMA Transmit Interface description.

10.3.3.2  Multi-Channel DMA Receive Interface
PCI Rx is controlled by 13 32-bit registers. These registers are located at an offset from MBAR. Register addresses are relative to this offset.
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10.3.3.2.1 Rx Packet Size PCIRPSR(RW) —MBAR + 0x3880
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Packet_Size[16:2] Packet_Size[1:
0]
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:15 Packet_Size | The user writes this register with the number of bytes for Receive Controller to fetch over
PCI. The two low bits are hardwired low; only 32-bit data transfers to the FIFO are allowed.
Writing to this register also completes a Restart Sequence as long as Master Enable bit,
PCIRER[ME], is high and Reset Controller bit, PCIRER[RC], is low.
16:31 Reserved Unused bits. Software should write zero to these bits. No Bus Error is generated

10.3.3.2.2 Rx Start Address PCIRSAR (RW) —MBAR + 0x3884

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R Start_Add
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb

R Start_Add
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Start_Add The user writes this register with the desired Starting Address for the current packet. This
is the address which will be first presented on the external PCI bus and then
auto-incremented as necessary. This register will not increment as the PCI packet
proceeds.

10.3.3.2.3 Rx Transaction Control Register PCIRTCR(RW) —MBAR + 0x3888

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved PCl_cmnd Max_Retries
w
RESET 0 0 0 0 1100 0 0 0 0 0 0 0 0

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor 10-33



sters

16 17

18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb

Reserved

FB R Max_Beats Reserved w Reserved DI

RESET

Bits

Name

Description

0:3

Reserved

Unused. Software should write zero to these bits.

4:7

PCl_cmd

The user writes this field with the desired PCl command to present during the address
phase of each PCI transaction. The default is Memory Read Multiple. This field is not
checked for consistency and if written to an illegal value, unpredictable results will occur. If
not using the default value, the user should write this register only once prior to any packet
Restart.

8:15

Max_Retries

The user writes this field with the maximum number of retries to permit “per packet”. The
retry counter is reset when the packet completes normally or is terminated by a master
abort, target abort, or an abort due to exceeding the retry limit. A slow or malfunctioning
Target might issue infinite disconnects and therefore permanently tie up the PCI bus.

A finite (Ox01 to Oxfe) Max_Retries value will detect this condition and generate an interrupt.
Setting Max_Retries to 0x00 or 0xff will not generate any interrupt.

16:18

Reserved

Unused. Software should write zero to these bits.

19

Full Burst
(FB)

This is the Full Burst bit. If Full Burst is set, no check of the Receive Fifo emptiness is done
and the PCI transaction is immediately started when Packet_Size register is written (and
SCPCI RX gains the PCI bus).

The PCI transaction will continue with multiple data beats UNTIL THE FULL PACKET IS
TRANSFERRED (up to 65K bytes). The Full Burst operation avoids latency time-out and
will not relinquish the bus until all Packet Bytes are received.

Note: All Fifo checks (by scpci Rx) are disabled in this mode. It is up to the Multi-Channel
DMA to keep the Rx Fifo from being overrun by the continuous incoming PCI burst data.
Note: Itis recommended to use the Full Burst mode only for transactions where more than
32 Bytes should be received.

Note: Max_Beats must be set to 0.

20

Reserved

Unused. Software should write zero to this bit.

21:23

Max_Beats

The user writes this register with the desired number of PCI data beats to attempt on each
PCI transaction. The default setting of 0 represents the maximum of eight beats per
transaction. The receive controller will wait until sufficient space is in the Receive FIFO to
support the indicated number of beats (Note: Each beat is four bytes). In the case that a
packet is nearly complete and less than the Max_Beats number of bytes remain to complete
the packet, the Receive Controller will issue single-beat transactions automatically until the
packet is finished.

24:26

Reserved

Unused. Software should write zero to these bits.

27

Word Transfer
(W)

The user writes this register to disable the two high byte enables of the PCI bus during
initiated read transactions. The default setting is 0, enable all 4 byte enables.

28:30

Reserved

Unused. Software should write zero to these bits.

31

Disable
address
Incrementing
(DI)

The user writes this register to disable PCl address incrementing between transactions. The
default setting is 0, increment address by 4 (4 byte data bus).

Note: This feature is recommended when reading from an external FIFO (having a fixed
address).
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10.3.3.2.4 Rx Enables PCIRER (RW) —MBAR + 0x388C

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R RC RF FE | CM | BE Reserved ME Reserved FEE SE RE | TAE | IAE NE

w

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0 Reset User writes this bit high to put Receive Controller in a reset state. Note that other register
Controller bits are not affected. This Reset is intended for recovery from an error condition or to reload
(RC) the Start Address when Continuous mode is selected. This Reset bit does not prohibit
register access but it must be negated in order to initiate a Restart sequence (i.e. writing the
Packet_Size register). If itis used to reload a Start Address then the Start_Add register must
be written prior to asserting this Reset bit.

1 Reset The FIFO will be reset and flushed of any existing data when set high. The Reset Controller

FIFO bit and the Reset FIFO bit operate independently, but clearly both must be low for normal
(RF) operation.

2 FE Flush enable. This is an important bit which causes a flush signal to be generated to the
Receive FIFO Controller when the end of the current packet occurs. This Flush is necessary
to insure that the Multi-Channel DMA will get all data left in the Receive FIFO. FE is active
high.

3 Continuous | User writes this bit high to activate Continuous mode. In Continuous mode the Start_Add

mode value is ignored at each packet restart and the PCI address is auto-incremented from one

(CM) packet to the next. Also, the Packets_Done status byte will become active, indicating how
many packets have been received since the last Reset Controller condition. If the
Continuous bit is low, software is responsible for updating the Start_Add value at each
packet Restart.

4 Bus error User writes this bit high to enable Bus Error indications. Section 10.3.3.2.8, Rx Status

Enable PCIRSR (R/sw1) —MBAR + 0x389C for Bus Error descriptions. Normally this bit will be 0
(BE) since illegal Slave bus accesses are not destructive to register contents, although it may
indicate broken software. Note that this bit does not affect interrupt generation.
5:6 Reserved Unused. Software should write zero to these bits.
7 Master This is the Receive Controller master enable signal. User must write it high to enable
Enable operation. It can be toggled low to permit out-of-order register updates prior to generating
(ME) a Restart sequence (in which case transmission will begin when Master Enable is written
back high), but it should not be used as such in Continuous mode because it has the side
effect of resetting the Packets_Done status counter.
8:9 Reserved Unused. Software should write zero to these bits.
10 FIFO Error | User writes this bit high to enable CPU Interrupt generation in the case of FIFO error
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(FEE) that Multi-Channel DMA is controlling operation, but in such a case software should poll the
status bits to prevent a possible lock-up condition.
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Bits Name Description
11 System error | User writes this bit high to enable CPU Interrupt generation in the case of system error
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(SE) that Multi-Channel DMA is controlling operation, but in such a case someone should be
polling the status bits to prevent a possible lock-up condition.
12 Retry abort | User writes this bit high to enable CPU Interrupt generation in the case of retry abort
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(RE) that Multi-Channel DMA is controlling operation, but in such a case, software should poll the
status bits to prevent a possible lock-up condition.
13 Target Abort | User writes this bit high to enable CPU Interrupt generation in the case of target abort
Enable termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
(TAE) that Multi-Channel DMA is controlling operation, but in such a case software should poll the
status bits to prevent a possible lock-up condition.
14 Initiator Abort | User writes this bit high to enable CPU Interrupt generation in the case of initiator abort error
error termination of a packet transmission. It may be desirable to mask CPU interrupts in the case
Enable that Multi-Channel DMA is controlling operation, but in such a case software should poll the
(IAE) status bits to prevent a possible lock-up condition.
15 Normal User writes this bit high to enable CPU Interrupt generation at the conclusion of a normally
termination | terminated packet transmission. This may or may not be desirable depending on the nature
Enable (NE) | of program control by Multi-Channel DMA or the processor core.
16:31 Reserved Unused. Software should write zero to these bits.
10.3.3.2.5 Rx Next Address PCIRNAR(R) —MBAR + 0x3890
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Next_Address
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Next_Address
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Next_Address This status register contains the next (unread) PCl address and is updated at the
successful completion of each PCI data beat. It represents a Byte address and is updated
with a user-written Start_Add value when Start_Add is reloaded. This register is intended
to be accurate even if an abnormal PCI bus termination occurs.

10.3.3.2.6 Rx Last Word PCIRLWR(R) —MBAR + 0x3894

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Last_Word
W L rrrrrr
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Last_Word
w  rrrrrr
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:31 Last_Word | This status register indicates the last 32-bit data fetched from the FIFO and is designed for
the case in which an abnormal PCI termination has corrupted the integrity of the FIFO data
(for that word).

10.3.3.2.7 RxDone Counts PCIRDCR(R) —MBAR + 0x3898

msb0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Bytes_Done
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R Packets_Done
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:15 Bytes_Done | This status register indicates the number of Bytes received since the start of a packet. It is
updated at the end of each successful PCl data beat. For normally terminated packets, the
Bytes_Done value and the Packet_Size values are equal. If continuous mode is active, the
Bytes_Done value reads 0 at the end of a successful packet and the Packets_Done field
is incremented.
16:31 | Packets_Done | This status register indicates the number of packets received. It is active only if continuous

mode is in effect. If the following occurs, the counter is reset:

¢ Reset Controller bit, PCIRER[RC], is asserted (normal way to restart continuous mode)
* Master Enable bit, PCIRER[ME], is negated

In this way, master enable can be used to reset Packets_Done status without disturbing
continuous mode addressing. At any point in time the total number of Bytes received can
be calculated as:

(Packets_Done x Packet_Size) + Bytes_Done
This assumes Packet_Size is the same for all restart sequences.

10.3.3.2.8 Rx Status PCIRSR (R/sw1) —MBAR + 0x389C

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R Reserved NT | BES | BE2 | BE1 FE SE | RE TA IA

w rwc rwc rwc rwc rwc rwc rwc rwc rwc
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MPC5200 Users Guide, Rev. 3.1

Freescale Semiconductor

10-37



sters

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Isb
R
Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:6 Reserved Unused. Software should write zero to these bits.
7 Normal This flag is set when any packet terminates normally. It is not set in the case of an
Termination | abnormally terminated packet. It does not require clearing but will not clear until it is written
(NT) to a one (in which case it will now read back as zero, i.e. negated).
>ALL THE FOLLOWING FLAG BITS OPERATE SIMILARLY<
8 Bus Error This flag is set whenever a Slave bus transaction attempts to write to a Read-Only register.
type 3 This flag bit is set regardless of the Bus error Enable bit (BE). If software is polling this Byte
(BE3) and wishes to disregard this error it must mask this bit out. No corruption of the register bits
occur for this (or any other) Bus Error case.
9 Bus Error This flag is set whenever a Slave bus transaction attempts to write to a Reserved register
type 2 (an entire 32-bit register, not just a Reserved bit or byte). This flag bit is set regardless of
(BE2) the Bus error Enable bit (BE). If software is polling this Byte and wishes to disregard this
error it must mask this bit out.
10 Bus Error This flag is set whenever a Slave bus transaction attempts to read a Reserved register (an
type 1 entire 32-bit register, not just a Reserved bit or byte). This flag bit is set regardless of the
(BE1) Bus error Enable bit (BE). If software is polling this Byte and wishes to disregard this error
it must mask this bit out.
11 FIFO Error | This flag is set whenever the Receive FIFO asserts its FIFO Error output. A CPU interrupt
(FE) will be generated if the FIFO Error Enable (FEE) bit is set. The source of the error must be
determined by reading the FIFO Error status register. Also, the error condition must be
cleared at the FIFO prior to clearing this Sticky bit or this flag will continue to assert.
12 System Error | This flag is set in response to the Transmit Controller entering an illegal state. A CPU
(SE) interrupt will be generated if the System error Enable (SE) bit is set. In normal operation this
should never occur. The only recovery is to assert the Reset Controller bit, PCIRER[RC],
and clear this flag.
13 Retry Error | This flag is set if Max_Retries is set to a finite value (0x01 to Oxff) and the PCI transaction
(RE) has performed retries in excess of the setting. A CPU interrupt will be generated if the Retry
error Enable (RE) bit is set. The retry counter is reset at the beginning of each transaction
(i.e. it is not cumulative throughout a packet) and would generally indicate a broken or
improperly accessed Target.
14 Target Abort | This flag bit is set if the PCI controller has issued a Target Abort (which means the
(TA) addressed PCI Target has signalled an Abort). A CPU interrupt will be generated if the
Target Abort Enable (TAE) bit is set. It is up to application software to query the Target’s
status register and determine the source of the error. The coherency of the Receive FIFO
data and the Receive Controller’s status registers (Next_Address, Bytes_Done, etc.) should
remain valid.
15 Initiator Abort | This flag bit is set if the PCI controller issues an Initiator Abort flag. This indicates that no
(1A) Target responded but further status information can be read from the PCI Configuration
interface. A CPU interrupt will be generated if the Initiator Abort error Enable (IAE) bit is
set. The coherency of the Receive FIFO data and the Receive Controller’s status registers
(Next_Address, Bytes_Done, etc.) should remain valid.
16:31 Reserved Unused. Software should write zero to these bits.
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10.3.3.2.9 Rx FIFO Data Register PCIRFDR(RW) —MBAR + 0x38C0

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R FIFO_Data_Word
w
RESET uninitailized random 16 bit value
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R FIFO_Data_Word
w
RESET uninitalized random 16 bit value
Bits Name Description
0:31 FIFO_Data_Word | FIFO data port—Reading from this location “pops” data from the FIFO; writing “pushes”

data into the FIFO. During normal operation the Multi-Channel DMA controller pops
data here. The receive controller pushes data. Therefore, user programs should not
write here. At power on reset an uninitialized random value is read at this register. A
FIFO reset must be always performed before first accessing the FIFO.

Note: Only full 32-bit accesses are allowed. If all Byte enables are not asserted when
accessing this location, FIFO data will be corrupted.

10.3.3.2.10 Rx FIFO Status Register PCIRFSR(R/sw1) —MBAR + 0x38C4

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved RXW | UF OF FR | Full | Alarm | Empty
w rwe rwe rwe
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:8 Reserved Unused byte. Software should write zero to these bits.
9 Receive Wait | This flag bit indicates that the ipf_rcv bus is incurring wait states because there is not
Condition enough room in the FIFO to accept the data without causing overflow. This bit will cause the
(RXW) error outputs (fifoError, ipf_rcv_error, ipf_xmit_error) to assert unless the RXW_MASK bit in
the FIFO Control register is set. Resetting the FIFO will clear this condition and the flag bit
is cleared by writing a one to its bit position.
10 UnderFlow | This flag bit indicates that the read pointer has surpassed the write pointer. In other words
(UF) the FIFO has been read beyond Empty. Resetting the FIFO will clear this condition and the
flag bit is cleared by writing a one to its bit position.
11 OverFlow This flag bit indicates that the write pointer has surpassed the read pointer. In other words
(OF) the FIFO has been written beyond Full. Resetting the FIFO will clear this condition and the
flag bit is cleared by writing a one to its bit position.
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Bits Name Description
12 Frame Ready |The FIFO has a complete Frame of data ready for transmission. This module
(FR) does not provide support for Data Framing applications, so this bit should be ignored.

13 Full The FIFO is Full. This is not a sticky bit or error condition. The Full indication tracks with the
state of the FIFO.

14 Alarm When the FIFO pointer is at or above the Alarm “watermark”, as written by the user
according to the Alarm and Control registers settings, the Alarm bit is asserted, thus
automatically signalling to the DMA engine that the FIFO needs to be ‘emptied’. By writing
a ‘1’ to this location software can enforce re-evaluation of the alarm condition.

15 Empty The FIFO is empty. This is not a sticky bit or error condition.

16:31 Reserved Unused. Software should write zero to these bits.

10.3.3.2.11 Rx FIFO Control Register PCIRFCR(RW) —MBAR + 0x38C8

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved GR « % %,‘, « « Reserved
2 12 |2 |2 |g
w = i' 2 =, =,
s g (X |5 |6
RESET 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:4 Reserved Unused. Software shall write zero to these bits. (R/W)
5.7 Granularity | Granularity bits control high “watermark” point at which FIFO negates Alarm condition (i.e.,
(GR) request for data). It represents the number of free Bytes times 4.
Note: A granularity setting of zero should be avoided because it means the Alarm bit (and
the Requestor signal) will not negate until the FIFO is completely full. The Multi-Channel
DMA module may perform up to 2 additional data writes after the negation of a Requestor
due to its internal pipelining
8 IP_MASK |lllegal Pointer Mask
When this bit is set, the FIFO controller masks the Status register’s IP bit from generating an
error.
9 FAE_MASK | When this bit is set, the FIFO controller masks the Status Register’s FAE bit from generating
an error.
10 RXW_MASK | When this bit is set, the FIFO controller masks the Status Register's RXW bit from generating
an error. (To help with backward compatibility, this bit is asserted at reset.)
11 UF_MASK | When this bit is set, the FIFO controller masks the Status Register’'s UF bit from generating
an error.
12 OF_MASK | When this bit is set, the FIFO controller masks the Status Register’'s OF bit from generating
an error.
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Bits Name Description

13:15 Reserved Unused. Software should write zero to these bits.

16:31 Reserved Unused. Software shall write zero to these bits. (R/W)

10.3.3.2.12 Rx FIFO Alarm Register PCIRFAR(RW) —MBAR + 0x38CC

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved Alarm Alarm
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:19 Reserved | Unused. Software should write zero to these bits.
20:31 Alarm User writes these bits to set the low level watermark, which is the point at which the FIFO
[11:0] asserts its request for data emptying to the Multi-Channel DMA controller. This value is in
bytes. For example, with Alarm = 32, the alarm condition will occur when the FIFO has 32 or
less free bytes in it. The alarm, once asserted, will not negate until the high level mark is
reached, as specified by the Granularity bits in the Rx FIFO Control Register.
Note: The PCI RX FIFO is 512 bytes deep.

10.3.3.2.13 Rx FIFO Read Pointer Register PCIRFRPR(RW) —MBAR + 0x38D0

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1Isb
R Reserved ReadPtr
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0:19 Reserved | Unused. Software should write zero to these bits.
20:31 ReadPtr This value is maintained by the FIFO hardware and is not normally written. It can be adjusted
in special cases but will disrupt the integrity of the data flow. This value represents the Read
address being presented to the FIFO RAM.
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10.3.3.2.14 Rx FIFO Write Pointer Register PCIRFWPR (RW) —MBAR + 0x38D4

msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R Reserved
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311Isb
R Reserved WritePtr
w
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
12:19 Reserved Unused. Software should write zero to these bits.
20:31 WritePtr This value is maintained by the FIFO hardware and is not normally written. It can be adjusted
in special cases but will of course disrupt the integrity of the data flow. This value represents
the Write address being presented to the FIFO RAM.

This marks the end of the PCI Multi-Channel DMA Receive Interface description.

10.4 Functional Description

The MPC5200 PCI module provides both master and target PCI bus interfaces as shown in Figure 10-1. The internal PCI master, or initiator,
interface is accessible by any XL bus master such as the processor core and also provides a DMA interface (for BEstComm) through the
Communication Sub-System, which can be accessed by the Multi-Channel DMA engine. The internal PCI target interface provides external
PCI masters access into two memory windows of MPC5200 address space. PCI arbitration is handled external to this module, by the
MPC5200 internal PCI arbiter.

NOTE
Only the internal PCI arbiter of the MPC5200 can be used as PCI arbiter for the PCI bus. An external
PCI arbiter cannot be used.

The registers, described in Section 10.3, Registers, control and provide information about these multiple interfaces. An additional
Configuration interface allows internal access through the Slave bus(also referred to as IP bus) to the PCI Type 0 Configuration registers,
which are accessible to both MPC5200 and external masters through the PCI bus.

The following sections describe the operation of the PCI module.

10.4.1 PCI Bus Protocol

This section will provide a simple overview of the PCI bus protocol, including some details of MPC5200 implementation. For details
regarding PCI bus operation, refer to the PCI Local Bus Specification, Revision 2.2.

10.4.1.1 PCI Bus Background

The PCI interface is synchronous and is best used for bursting data in large chunks. Its maximum theoretical bandwidth approaches 266
Megabytes per second for the 32-bit implementation running at 66MHz. A system will contain one device that is responsible for configuring
all other devices on the bus upon reset. Each device has 256 bytes of configuration space that define individual requirements to the system
controller. These registers are read and written through a “configuration access” command. A PCI transfer is started by the master and is
directed toward a specific target. A provision is made for broadcasting to several targets through the “special command.” Data is transferred
through the use of memory and 1O read and write commands.
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Table 10-4. PCI Command encoding

C/BE[3:0] Command Type
0000 Interrupt Acknowledge
0001 Special Cycle
0010 1/0 Read
0011 1/0 Write
0100 Reserved
0101 Reserved
0110 Memory Read
0111 Memory Write
1000 Reserved
1001 Reserved
1010 Configuration Read
1011 Configuration Write
1100 Memory Read Multiple
1101 Dual Address Cycle
1110 Memory Read Line
1111 Memory Write and Invalidate

10.4.1.2 Basic Transfer Control

The basic PCI bus transfer mechanism is a burst. A burst is composed of an address phase followed by one or more data phases.
Fundamentally, all PCI data transfers are controlled by three signals FRAME, IRDY, and TRDY. An initiator asserts FRAME to indicate the
beginning of a PCI bus transaction and negates FRAME to indicate the end of a PCI bus transaction. An initiator negates IRDY to force wait
cycles. A target negates TRDY to force wait cycles.

The PCI bus is considered idle when both FRAME and IRDY are negated. The first clock cycle in which FRAME is asserted indicates the
beginning of the address phase. The address and bus command code are transferred in that first cycle. The next cycle begins the first of one
or more data phases. Data is transferred between initiator and target in each cycle that both IRDY and TRDY are asserted. Wait cycles may
be inserted in a data phase by the initiator (by negating IRDY) or by the target (by negating TRDY).

Once an initiator has asserted IRDY, it cannot change IRDY or FRAME until the current data phase completes regardless of the state of TRDY.
Once a target has asserted TRDY or STOP, it cannot change DEVSEL,TRDY, or STOP until the current data phase completes. In simpler
terms, once an initiator or target has committed to the data transfer, it cannot back out.

When the initiator intends to complete only one more data transfer (which could be immediately after the address phase), FRAME is negated
and IRDY is asserted (or kept asserted) indicating the initiator is ready. After the target indicates the final data transfer (by asserting TRDY),
the PCI bus may return to the idle state (both FRAME and IRDY are negated).

NOTE
No Fast Back-to-Back transactions are supported by the MPC5200.

10.4.1.3 PCI Transactions

The figures in this section show the basic “memory read” and “memory write” command transactions.

Figure 10-2 shows a PCI burst read transaction (2-beat). The signal FRAME is driven low to initiate the transfer. Cycle 1 is the address phase
with valid address information driven on the AD bus and a PCI command driven on the C/BE bus. In cycle 2, the AD bus is in a turnaround
cycle because of the read on a muxed bus. The byte enables, which are active low, are driven onto the C/BE bus in this clock. Any combination
of byte enables can be asserted (none may be asserted). A target will respond to an address phase by driving the DEVSEL signal. The
specification allows for four types of decode operations. The target can drive DEVSEL in 1, 2 or 3 clocks depending on whether the target is
a fast, medium or slow decode device. A single device is allowed to drive DEVSEL should another agent fail to respond by the fourth clock.
This is called “subtractive decoding” in PCI terminology.
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A valid transfer occurs when both IRDY and TRDY are asserted. If either are negated during a data phase, it is considered a wait state. The
target asserts a wait state in cycles 3 and 5 of Figure 10-2. A master indicates that the final data phase is to occur by negating FRAME. The
final data phase occurs in cycle 6. Another agent cannot start an access until cycle 8.

1 2 3, 4 5, 6 T, 8
CLK | | |
— | | | | : |
FRAME | | l ! / | |
| | | | | | |
AD AT < D1 X D2
|

CBE ——< CcMD X Byte Enables X

| | |
IRDY | 1\ |

| | | | | |
oy T A N T

| | | (wait) | (wait) | |
pEVSEL | . o )

- > | | > I > |

éﬂdress Data Phase 1 Data Phase 2
ase

Figure 10-2. PCI Read Terminated by Master

Figure 10-3 shows a write cycle which is terminated by the target. In this diagram the target responds as a slow device, driving DEVSEL in
cycle 4. The first data is transferred in cycle 4. The master inserts a wait state at cycle 5. The target indicates that it can accept only one more
transfer by asserting both TRDY and STOP at the same time in cycle 5. The signal STOP must remain asserted until FRAME negates. The
final data phase does not have to transfer data. If STOP and IRDY are both asserted while TRDY is negated, it is considered a target disconnect
without a transfer. See the PCI specification for more details.
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Figure 10-3. PCI Write Terminated by Target

Data Phase 2

PCIl Bus Commands

PCI supports a number of different commands. These commands are presented by the initiator on the C/BE[3:0] lines during the address phase

of a PCI transaction.

Table 10-5. PCI Bus Commands

PCI Bus MPC5200 MPC5200
C/BE[3:0] supports as supports Definition
Command o
Initiator as Target
0000 Interrupt Yes No The interrupt acknowledge command is a read
Acknowledge (implicitly addressing an external interrupt
controller). Only one device on the PCI bus should
respond to the interrupt acknowledge command.
0001 Special Cycle Yes No The Special Cycle command provides a
mechanism to broadcast select messages to all
devices on the PCI bus.
0010 1/O-read Yes No The 1/0O-read command accesses agents mapped
into the PCI I/O space.
0011 I/O-write Yes No The 1/O-write command accesses agents mapped
into the PCI 1/0O space.
0100 Reserved No No --
0101 Reserved No No --
0110 Memory-read Yes Yes The memory read command accesses agents
mapped into PCI memory space.
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Table 10-5. PCI Bus Commands (continued)

PCI Bus MPC5200 MPC5200
C/BE[3:0] supports as supports Definition
Command o
Initiator as Target
0111 Memory-write Yes Yes The memory write command accesses agents
mapped into PCl memory space.
1000 Reserved No No --
1001 Reserved No No --
1010 Configuration Yes Yes The configuration read command accesses the 256
read byte configuration space of a PCl agent.
1011 Configuration Yes Yes The configuration read command accesses the 256
write byte configuration space of a PCl agent.
1100 Memory read Yes Yes For MPC5200, the memory read multiple command
multiple functions the same as the memory read command.
Cache line wrap is implemented when XLB is the
transaction initiator and it also wraps.
1101 Dual address No No The dual address cycle command is used to
cycle transfer a 64-bit address (in two 32-bit address
cycles) to 64-bit addressable devices. MPC5200
device does not respond to this command.
1110 Memory read Yes Yes The memory read line command indicates that an
line initiator is requesting the transfer of an entire cache
line.For MPC5200, the memory read line functions
the same as the memory read command. Cache
line wrap is not implemented.
1111 Memory write Yes (DMA Yes The memory write and invalidate command
and invalidate access only) indicates that an initiator is transferring an entire
cache line, and, if this data is in any cacheable
memory, that cache line needs to be invalidated.
The memory write and invalidate functions the
same as the memory write command. Cache line
wrap is implemented.
Software must make sure that the cache line
register and max_beats register are set to the same
value and the packet size must be a multiple of the
cache line size.
This instruction is supported only by the TX SCPCI
initiator interface and when the MPC5200 acts as a
target.

Though MPC5200 supports many PCI commands as an initiator, the Communication Sub-System Initiator interface is intended to use PCI

Memory Read, and Memory Write commands.

10.4.1.5 Addressing

PCI defines three physical address spaces: PCI memory space, PCI I/O space, and PCI configuration space. Address decoding on the PCI bus
is performed by every device for every PCI transaction. Each agent is responsible for decoding its own address. PCI supports two types of
address decoding: positive decoding and subtractive decoding. The address space which is accessed depends primarily on the type of PCI

command that is used.

10.4.1.5.1

For memory accesses, PCI defines two types of burst ordering controlled by the two low-order bits of the address: linear

Memory space addressing

incrementing(AD[1:0] = 0b00) and cache wrap mode (AD[1:0] = 0b10). The other two AD[1:0] encodings (0b01 and Ob11) are reserved.
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For linear incrementing mode, the memory address is encoded/decoded using AD[31:2]. Thereafter, the address is incremented by 4 bytes
after each data phase completes until the transaction is terminated or completed (a 4 byte data width per data phase is implied). Note, the two
low-order bits of the address are still included in all the parity calculations.

MPC5200 supports both linear incrementing and cache wrap mode as an initiator. For memory transactions, when an XLB burst transaction
is wrapped, the cache wrap mode is automatically generated. For zero-word-aligned bursts and single-beat transactions, MPC5200 drives
ADJ1:0] to 0b00. As a target, the MPC5200 treats cache wrap mode as a reserved memory mode. MPC5200 will return the first beat of data
and then signal a disconnect without data on the second data phase.

10.4.1.5.2 /O space addressing

For PCI I/O accesses, all 32 address signals are used to provide an address with granularity of a single byte. Once a target has claimed an I/O
access, it must determine if it can complete the entire access as indicated by the byte enable signals. If all the selected bytes are not in the
address range of the target, the entire access cannot complete. In this case, the target does not transfer any data, and terminates the transaction
with a target-abort.

Table 10-6. PCI I/O space byte decoding

Access Size ADI[1:0] C/BE[3:0] Data
8-bit 00 xxx0 ADI[7:0]
01 xx01 AD[15:8]
10 x011 AD[23:16]
11 0111 AD[31:24]
16-bit 00 xxx0 AD[15:0]
01 xx01 AD[23:8]
10 x011 AD[31:16]
24-bit 00 xxx0 AD[23:0]
01 xx01 AD[31:8]
32-bit 00 xxx0 AD[31:0]

10.4.1.5.3 Configuration space addressing and transactions

PCI supports two types of configuration accesses. Their primary difference is the format of the address on the AD[31:0] signals during the
address phase. The two low-order bits of the address indicate the format used for the configuration address phase: type 0 (AD[1:0] = 0b00)
or type 1 (AD[1:0] = 0b01). Both address formats identify a specific device and a specific configuration register for that device.

Type 0 configuration accesses are used to select a device on the local PCI bus. They do not propagate beyond the local PCI bus and are either
claimed by a local device or terminated with a master-abort. Type 1 configuration accesses are used to target a device on a subordinate bus
through a PCI-to-PCI bridge. Type 1 accesses are ignored by all targets except PCI-to-PCI bridges that pass the configuration request to
another PCI bus.

When the controller initiates a configuration access on the PCI bus, it places the configuration address information on the AD bus and the
configuration command on the C/BE[3:0] bus. A Type 0 configuration transaction is indicated by setting AD[1:0] to 0b00 during the address
phase. The bit pattern tells the community of devices on the PCI bus that the bridge that “owns” that bus has already performed the bus number
comparison and verified that the request targets a device on its bus. Figure 10-4 shows the contents of the AD bus during the address phase
of the Type 0 configuration access.
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Target configuration doubleword number

31 11 10 87 21 0

Function DW
Reserved Number Number 00

Figure 10-4. Contents of the AD Bus During Address Phase of a Type 0 Configuration Transaction

Address bits [10:8] identify the target function and bits AD[7:2] select one of the 64 configuration dwords within the target function’s
configuration space. For Type 0 configuration transactions, the target device’s IDSEL pin must be asserted. The upper 21 address lines are
commonly used as IDSELSs since they are not used during the address phase of a type 0 configuration transaction.

If the target bus is a bus that is subordinate to the local PCI bus (bus 0), the configuration transaction is still initiated on bus 0, but indicates
that none of the devices on this bus are the target of the transaction. Rather, only PCI-to-PCI bridges residing on the bus should pay attention
to the transaction because it targets a device on a bus further out in the hierarchy beyond a PCI-to-PCI bridge that is attached to the local PCI
bus (bus 0). This is accomplished by initiating a Type 1 configuration transaction (setting AD[1:0] to 01b during the address phase). This
pattern instructs all functions other than PCI-to-PCI bridges that the transaction is not for any of them. Figure 10-5 illustrates the contents of
the AD bus during the address phase of the Type 1 configuration access.

Doubleword number in the device’s configuration space

31 24 23 16 15 1110 87 21 0
Bus Device Function DwW
Reserved Number Number Number Number 0|1

Figure 10-5. Contents of the AD Bus During Address Phase of a Type 1 Configuration Transaction

During the address phase of a Type 1 configuration access, the information on the AD bus if formatted as follows:

*  ADJ[1:0] contain a 01b, identifying this as a Type 1 configuration access.

*  ADI[7:2] identifies one of 64 configuration dwords within the target devices’s configuration space.

*  ADJ[10:8] identifies one of the eight functions within the target physical device.

* ADJ[15:11] identifies one of 32 physical devices. This field is used by the bridge to select which device’s IDSEL line to assert.

*  ADJ[23:16] identifies one of 256 PCI buses in the system.

*  ADJ[31:24] are reserved and are cleared to zero.
During a Type 1 configuration access, PCI devices ignore the state of their IDSEL inputs. When any PCI-to-PCI bridge latches a Type 1
configuration access (command = configuration read or write and AD[1:0] = 01b) on its primary side, it must determine whether the bus
number field on the AD bus matches the number of its secondary bus or if it’s within the range of its subordinate buses. If the bus number
matches, it should claim and pass the configuration access onto its secondary bus as a Type 0 configuration access, decoding the device

number to select one of the IDSEL lines. If the bus number isn’t equal to its secondary bus, but is within the range of buses that are subordinate
to the bridge, the bridge claims and passes that access through as a Type 1 access.

10.4.1.5.4 Address decoding

For positive address decoding, an address hits when the address on the address bus matches an assigned address range. Multiple devices on
the same PCI bus may use positive address decoding, though there can not be any overlap in the assigned address ranges.

For subtractive address decoding, an address hits when the address on the address bus does not match any address range for any of the PCI
devices on the bus. Only one device on a PCI bus may use subtractive address decoding, and its use is optional.
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10.4.2 Initiator Arbitration

There are three possible internal initiator sources - CommBus Transmit, CommBus Receive, or the XL bus (from Internal System Arbiter).
Custom interface logic arbitrates and provides mux select control for these sources to the PCI controller. Figure 10-6 illustrates the arbitration
block connection.

PCI
request/grant
(to PCI Arbiter)

| |

| |

| |

i- | |

XLB Arbi s ni |
|

|

ter )
tiator PCI Controller
—» | | InRistar External
| PCI bus
| tx_req .
> .
tx_gnt Initiator

|| Comm | P |nterface |
Multi-Chan- | Bus e X _regy, |
nel DMA -»| nitiator - X_g |
Controller M

| |

| |

Lo |

Figure 10-6. Initiator Arbitration Block Diagram

10.4.2.1 Priority Scheme

The PCI Initiator arbiter uses the following fixed priority scheme.
1. XL bus Initiator
2. CommBus Transmit (Tx)
3.  CommBus Receive (Rx) (lowest)

10.4.3 Configuration Interface

The PCI bus protocol requires the implementation of a standardized set of registers for most devices on the PCI bus. MPC5200 implements
a Type 0 Configuration register set or header. They are described in Section 10.3.1, PCI Controller Type 0 Configuration Space. These
registers are primarily intended to be read or written by the PCI configuring master at initialization time through the PCI bus. MPC5200
provides internal access to these registers through a Slave bus interface. As with most MPC5200 registers, they are accessible by software in
the address space at offsets of MBAR. Internal accesses to the Type 0 Configuration header do not require PCI arbitration when they are
accessed as offsets of MBAR and are allowed to execute regardless of whether any write data is posted in the PCI Controller.

If MPC5200 is the configuring master, the Slave bus interface should be used to configure the PCI Controller. An external master would
configure the PCI controller through the external PCI bus.

More information on the standard PCI Configuration register can be found in the PCI 2.2 specification.

10.4.4 XL bus Initiator Interface

The XL bus Initiator Interface provides access to the PCI bus for XL bus masters, primarily the processor core. This interface is accessed
through three windows in MPC5200 address space set up by base address and base address mask registers (Section 10.3.2.5, Initiator Window
0 Base/Translation Address Register PCIIWOBTAR(RW)—MBAR + 0x0D70). The base address registers must be enabled by setting their
respective Enable bits in the Section 10.3.2.8, Initiator Window Configuration Register PCIIWCR(RW) —MBAR + 0x0D80. Accesses to this
area are translated into PCI transactions on the PCI bus. See Section 10.6.2, Address Maps for examples on setting up address windows.

The particular type of PCI transaction generated is determined by the PCI configuration bits associated with the address window (PCIIWCR).
For example, the user might set one window to do PCI memory read multiple accesses, one window for PCI I/O accesses, and the other
window to do non-prefetchable (memory-mapped 1/0) PCI memory accesses. Table 10-15 for command translation.
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In addition to the configurable address window mapping logic, the register interface provides a Configuration Address Register, which
provides the ability to generate Configuration, Interrupt Acknowledge and Special Cycles. External PCI devices should be configured through
this interface. Section 10.4.4.2, Configuration Mechanism for configuration, interrupt acknowledge, and special cycle command support.

The PCI XLB Initiator interface supports all XLB transactions, including single-beat transfers and bursts (32 bytes). Single-beat 64-bit data
transactions are automatically translated into 2-beats burst transfers on the PCI bus. Standard XL bus burst transactions are supported as well,
however, buffering is implemented to boost performance during writes and avoid deadlock scenario for all reads and memory writes. If the
target for an XL bus read from PCI disconnects part way through the burst, MPC5200 may have to handle a local memory access from an
alternate PCI master before the disconnected transfer can continue.

XLB initiator read requests are decoded into four types: PCI Memory, I/O, Configuration, and Interrupt Acknowledge. The PCI Controller
must first gain access to the PCI bus before acknowledging the XLB read request. The specific timing of the address acknowledge is dependent
upon the type of transfer.

When the XL bus requests burst data from PCI space, the data received from PCl is stored in a buffer until all requested data has been latched.
The PCI Controller does not terminate the address tenure of the XLB transaction until all requested data is latched. This is because PCI targets
are allowed to disconnect in the middle of a transfer, and the XL bus requires burst transfers to be atomic. If the PCI target disconnects in the
middle of the data transfer and an alternate PCI master acquires the bus and initiates a local memory access, the Controller retries the internal
read transaction on the XL bus. The PCI Controller continues to request mastership of the PCI bus until the original request is completed.

For example, if the XL bus initiates a burst read, and the PCI target disconnects after transferring the first half of the burst, MPC5200
re-arbitrates for the PCI bus, and when granted, initiates a new transaction with the address of the third beat of the burst (4-beat XLB bus
bursts). If an alternate PCI master requests data from local memory while the PCI Controller is waiting for the PCI bus grant, the PCI controller
retries the XLB bus transaction to allow the PCl-initiated transaction to complete and the read buffer will be emptied.

PCI critical-word-first (CWF) burst operation (i.e. cache line wrap burst) is supported and the 2-bit cache line wrap address mode is driven
on the address bus when the XLB bus starts the burst at a non-zero-word-first address. Note that this option is only provided as a means to
support memory targets that support cache-line wrap.

NOTE

A processor is not permitted to cache from any external memory targets residing on the PCI bus. This
was allowed previously in the PCI spec. 2.1. The PCI spec. 2.2. took this requirements away.

XL bus writes are decoded into PCI memory, PCI I/O, PCI configuration, or special cycles. If the transaction decodes into an /O,
configuration, or special cycle, the write is connected. The PCI controller gains access to the PCI bus and successfully transfers the data before
it asserts address acknowledge to the XL bus. If the address maps to PCI memory space, the XLB address tenure is immediately acknowledged
and write data is posted.

A 32-byte buffer is used to post memory writes from XLB to PCI. Buffering minimizes the effect of the slower PCI bus on the higher-speed
XL bus. It may contain single-beat XLB write transactions or a single burst. After the XL bus write data is latched internally, the bus is
available for subsequent transactions without having to wait for the write to the PCI target to complete. If a subsequent XLB write request to
the PCI bus comes in, the data transfer is delayed until all previous writes to the PCI bus are completed. Only when the write buffer is empty
can burst data from the XL bus be posted.

10.4.4.1 Endian Translation

The PCI bus is inherently little endian in its byte ordering. The internal XLB bus, however, is big endian. XLB bus transactions are limited to
1,2,3,4,5,6,7,8, or 32 byte (burst) transactions within the data bus byte lanes on any 32-bit address boundary for burst transfers. Table 10-7
shows the byte lane mapping between the two buses.

Table 10-7. XLB bus to PCI Byte Lanes for Memory? Transactions

XL bus PCI Bus
A TSIZ Data Bus Byte Lanes AD | BE |31:2]23:1 15:8| 7-0
[29:31] | [0:2] | o | 14 21 31| 4|5 6 7 |[2:0] | [3:0] | 4 6 ) |
000 001 |OP7| -- - - -- - - - 000 | 1110 | -- - - | oP7
001 001 - |OP7| -- - - - - - 000 | 1101 - - | OP7 | -
010 001 - - |OP7| - - - - - 000 | 1011 - | OP7 | -- -
o11 | 001 | - | - | - |OP7| - | - | - | - | 000 [O111|OP7| -- - -
100 | 001 [ -~ | =~ | - | - |OP7| =~ | -~ | -~ | 100 |1110| - | - | - |OP7
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Table 10-7. XLB bus to PCI Byte Lanes for Memory? Transactions (continued)

XL bus PCIl Bus

A TSIZ Data Bus Byte Lanes AD BE |31:2|23:1 N

[29:31] | [0:2] | 1 2 3 4 5 6 7 | [2:0] [ [3:0] | 4 6 )
101 001 | - | - | - | —- | -~ |OP7| - - 100 | 1101 | - - | OoP7| -
110 001 | - | - | - | - | - | - |OP7| - 100 | 1011 | - |OP7 | -- -
111 001 | - | - | - | - | - | - | - |OP7| 100 | 0111 | OP7 | -- - -
000 | 010 |[OP6|OP7| - | -~ | = | - | - - | 000 | 1100 | -- - | OP7 | OP6
001 010 | - |OP6|OP7| -~ | — | — | - - | 000 | 1001 | -- | OP7 | OP6 | --
010 | 010 | -~ | -- |OP6|OP7| - | - | - - | 000 | 0011 | OP7 | OP6 | -- -
011 010 | - | - | - |OP6|OP7| - | - - | 000 | 0111 [ OP6 | - - -
100 | 1110 | -- - -- | OP7
100 [ 010 | - | - | - | - |OP6|OP7| - - | 100 | 1100 | -- -- | OP7 | OP6
101 010 | - | - | - | - | - |OP6|OP7| -- | 100 | 1001 | -- | OP7 | OP6 | --
110 010 | -~ | - | - | - | - | - |OP6|OP7 | 100 | 0011 | OP7 | OP6 | -- -
000 | 011 |OP5|OP6|OP7 | - | = | = | - - | 000 | 1000 | -- | OP7 | OP6 | OP5
001 011 | - |OP5|0OP6|OP7| - | -~ | - -- | 000 | 0001 | OP7 | OP6 | OP5 | --
010 | 011 | -- | -- |OP5|OP6|OP7| - | - - | 000 | 0011 | OP6 | OP5 | -- -
100 | 1110 | -- - -- | OP7
011 011 | - | - | - |OP5|0P6|OP7| - - | 000 | 0111 [ OP5 | - - -
100 | 1100 | - -- | OP7 | OP6
100 | 011 | -~ | - | - | - |OP5|0OP6|OP7| -- | 100 | 1000 | -- | OP7 | OP6 | OP5
101 011 | - | - | - | - | - |OP5|0OP6|OP7| 00 | 0001 | OP7 | OP6 | OP5 | --
000 | 100 |OP4|OP5|OP6 |OP7 | - | - | - - 00 | 0000 | OP7 | OP6 | OP5 | OP4
001 100 | -- |OP4|OP5|OP6|OP7 | -- | - -~ | 000 | 0001 | OP6 | OP5 | OP4 | --
100 | 1110 | -- - -- | OP7
010 | 100 | -- | -- |OP4|OP5|OP6|OP7 | -- - | 000 | 0011 | OP5 | OP4 | -- -
100 | 1100 | - -- | OP7 | OP6
011 100 | - | -~ | - |OP4|OP5|OP6|OP7| -- | 000 | 0111 | OP4 | -- - -
100 | 1000 | -- | OP7 | OP6 | OP5
100 100 -- -- -- -- | OP4|OP5|0OP6| OP7 | 100 | 0000 | OP7 | OP6 | OP5 | OP4
000 101 | OP3 | OP4 | OP5| OP6 | OP7 | -- -- -- 000 | 0000 | OP6 | OP5 | OP4 | OP3
100 | 1110 -- -- - OP7
001 101 -- |OP3|OP4|OP5|0P6|0OP7| -- -- 000 | 0001 | OP5 | OP4 | OP3 --
100 | 1100 -- -- OP7 | OP6
010 101 -- -- | OP3 | OP4 | OP5 | OP6 | OP7 -- 000 | 0011 | OP4 | OP3 -- --
100 | 1000 -- OP7 | OP6 | OP5
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Table 10-7. XLB bus to PCI Byte Lanes for Memory? Transactions (continued)

XL bus PCI Bus

A TSIZ Data Bus Byte Lanes AD BE |31:2|23:1

15:8 | 7:0

011 | 101 | —~ | -~ | -~ |OP3|OP4|OP5|OP6| OP7 | 000 | 0111 |OP3 | - | - | -

100 | 0000 | OP7 | OP6 | OP5 | OP4

000 110 |OP2 | OP3 | OP4 | OP5 | OP6 | OP7 | -- - 000 | 0000 | OP5 | OP4 | OP3 | OP2
100 | 1100 | -- -- | OP7 | OP6

001 110 -- |OP2| OP3|OP4|OP5|OP6 | OP7 | -- 000 | 0001 | OP4 | OP3 | OP2 | --
100 | 1000 | -- | OP7 | OP6 | OP5

010 110 - -- |OP2 | OP3|OP4|OP5|OP6| OP7 | 000 | 0011 | OP3 | OP2 | -- -

100 | 0000 | OP7 | OP6 | OP5 | OP4

000 | 111 | OP1|OP2|OP3|OP4|OP5|OP6|OP7| -- | 000 | 0000 | OP4 | OP3 | OP2 | OP1
100 | 1000 | - | OP7 | OP6 | OP5
001 | 111 | -~ |OP1|OP2|OP3|OP4|OP5|OP6| OP7 | 000 | 0001 | OP3 | OP2 | OP1 | -

100 | 0000 | OP7 | OP6 | OP5 | OP4

000 000 | OPO | OP1|OP2 | OP3|OP4|OP5|OP6| OP7 | 000 | 0000 | OP3 | OP2 | OP1 | OPO

100 | 0000 | OP7 | OP6 | OP5 | OP4

8 The byte lane translation will be similar for other types of transactions. However, the PCI address may be different
as explained in Section 10.4.1.5, Addressing.

10.4.4.2 Configuration Mechanism

In order to support both Type 0 and Type 1 configuration transactions, MPC5200 provides the 32 bit Configuration Address Register (CAR),
located at module address 0x1F8. The register specifies the target PCI bus, device, function, and configuration register to be accessed. A read
or a write to the MPC5200 window defined as PCI /O space, in PCIIWCR, causes the host bridge to translate the access into a PCI
configuration cycle if the enable bit in the Configuration Address Register is set and the device number does not equal Ob1_1111. For space
to be defined as I/O space, the accessed space (one of the initiator Windows) must be programmed as I/O, not memory. Section 10.3.2.8,
Initiator Window Configuration Register PCIIWCR(RW) —MBAR + 0x0D80.

The format of the Configuration Address Register is shown in Section 10.3.2.12, Configuration Address Register PCICAR (RW)
—MBAR + 0xODF8. When MPC5200 detects an access to an I/O Window, it checks the enable flag and the device number in the
Configuration Address Register. If the enable bit is set, and the device number is not 0b1_1111, the MPC5200 performs a configuration cycle
translation function and runs a configuration read or configuration write transaction on the PCI bus. The device number Ob1 1111 is used for
performing interrupt acknowledge and Special Cycle transactions. See Section 10.4.4.2.3, Interrupt Acknowledge Transactions and Section
10.4.4.2.4, Special Cycle Transactions for more information. If the bus number corresponds to the local PCI bus (bus number = 0x00), a Type
0 configuration cycle transaction is performed. If the bus number indicates a remote PCI bus, MPC5200 performs a Type 1 configuration cycle
translation. If the enable bit is not set, the access to the Configuration Window is passed through to the PCI bus as a I/O space transaction at
the internal address (window translation applies).

Note that the PCI data byte enables (C/BE[3:0]) are determined by the size access to the Window.

10.4.4.2.1 Type 0 Configuration Translation

Figure 10-7 shows the Type 0 translation function performed on the contents of the Configuration Address Register to the AD[31:0] signals
on the PCI bus during the address phase of the configuration cycle (only applies when the Enable bit in the Configuration Address Register
is set).
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Contents of Configuration Address Register D Reserved
31 30 24 23 16 15 1110 87 210
E 0000000 Bus Number Device Number | Function Number| dword | 00

I I |
AD[31:0] Signals During Address Phase
See Table 10-8

31 v 1110 v 2 10
IDSEL (only one signal high) Function Number/dword |00

Figure 10-7. Type 0 Configuration Translation

For Type 0 configuration cycles, MPC5200 translates the device number field of the Configuration Address Register into a unique IDSEL line
shown in Table 10-8. (allows for 21 different devices).

Table 10-8. Type 0 Configuration Device Number to IDSEL Translation

Device Number
IDSEL
Binary Decimal
0b0_0000-0b0_1001 0-9 -

0b0_1010 10 AD31
0b0_1011 11 AD11
0b0_1100 12 AD12
0b0_1101 13 AD13
0b0_1110 14 AD14
0b0_1111 15 AD15
Ob1_0000 16 AD16
Ob1_0001 17 AD17
Ob1_0010 18 AD18
Ob1_0011 19 AD19
Ob1_0100 20 AD20
Ob1_0101 21 AD21
Ob1_0110 22 AD22
0Ob1_0111 23 AD23
Ob1_1000 24 AD24
Ob1_1001 25 AD25
Ob1_1010 26 AD26
Ob1_1011 27 AD27
Ob1_1100 28 AD28
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Table 10-8. Type 0 Configuration Device Number to IDSEL Translation (continued)

Device Number
IDSEL
Binary Decimal
0Ob1_1101 29 AD29
Ob1_1110 30 AD30
Ob1_1111 31 -

NOTE: Device numbers 0b0_0000 to 0b0_1001 are reserved. Programming to these values and issuing a configuration transaction will
result in a PCI configuration cycle with AD31-ADI11 driven low.

MPC5200 can issue PCI configuration transactions to itself. A Type 0 configuration initiated by MPC5200 can access its own configuration
space by asserting its IDSEL input signal. This is the only way MPCS5200 can clear its own status register bits (read-write-clear).

For Type 0 translations, the function number and dword fields are copied without modification onto the AD[10:2] signals and AD[1:0] are
driven low during the address phase.

10.4.4.2.2 Type 1 Configuration Translation

For Type 1 translations, the 30 high-order bits of the Configuration Address Register are copied without modification onto the AD[31:2]
signals during the address phase. The AD[1:0] signals are driven to 0bO1 during the address phase to indicate a Type 1 configuration cycle.

10.4.4.2.3 Interrupt Acknowledge Transactions

When MPC5200 detects a read from an I/O-defined Window (Section 10.3.2.8, Initiator Window Configuration Register PCIIWCR(RW)
—MBAR + 0x0D80), it checks the enable flag, bus number, and the device number in the Configuration Address Register (Section 10.3.2.12,
Configuration Address Register PCICAR (RW) —MBAR + OxODF8). If the enable bit is set, the bus number corresponds to the local PCI bus
(bus number = 0x00), and the device number is all 1’s (device number = 0b1_1111), then an interrupt acknowledge transaction is initiated. If
the bus number indicates a subordinate PCI bus (bus number != 0x00), a Type 1 configuration cycle is initiated, similar to any other
configuration cycle for which the bus number does not match. The function number and dword values are ignored.

The interrupt acknowledge command (0b0000) is driven on the C/BE[3:0] signals and the address bus is driven with a stable pattern during
the address phase, but a valid address is not driven. The address of the target device during an interrupt acknowledge is implicit in the
command type. Only the system interrupt controller on the PCI bus should respond to the interrupt acknowledge and return the interrupt vector
on the data bus during the data phase. The size of the interrupt vector returned is indicated by the value driven on the C/BE[3:0] signals.

10.4.4.2.4 Special Cycle Transactions

When the MPC5200 detects a write to an I/O-defined Window (Section 10.3.2.8, Initiator Window Configuration Register PCIIWCR(RW)
—MBAR + 0x0D80), it checks the enable flag, bus number, and the device number in the Configuration Address Register (Section 10.3.2.12,
Configuration Address Register PCICAR (RW) —MBAR + OxODF8). If the enable bit is set, the bus number corresponds to the local PCI bus
(bus number = 0x00), and the device number is all 1’s (device number = 0bl_1111), then a Special Cycle transaction is initiated. If the bus
number indicates a subordinate PCI bus (bus number != 0x00), a Type 1 configuration cycle is initiated, similar to any other configuration
cycle for which the bus number does not match. The function number and dword values are ignored.

The Special Cycle command (0b0001) is driven on the C/BE[3:0] signals and the address bus is driven with a stable pattern during the address
phase, but contains no valid address information. The Special Cycle command contains no explicit destination address, but broadcast to all
agents on the same bus segment. Each receiving agent must determine whether the message is applicable to it. PCI agent will never assert
DEVSEL in response to a Special Cycle command. Master Abort is the normal termination for a Special Cycle and no errors are reported for
this case of Master Abort termination. This command is basically a broadcast to all agents, and interested agents accept the command and
process the request.

NOTE

Special Cycle commands do not cross PCI-to-PCI bridges. If a master wants to generate a Special
Cycle command on a specific bus in the hierarchy that is not its local bus, it must use a Type 1
configuration write command to do so. Type 1 configuration write commands can traverse
PCI-to-PCI bridges in both directions for the purpose of generating Special Cycle commands on any
bus in the hierarchy and are restricted to a single data phase in length. However, the master must know
the specific bus on which it desires to generate the Special Cycle command and cannot simply do a
broadcast to one bus and expect it to propagate to all buses.
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During the data phase, AD[31:0] contain the Special Cycle message and an optional data field. The Special Cycle message is encoded on the
16 least significant bits (AD[15:0]) and the optional data field is encoded on the most significant bits (AD[31:16]). The Special Cycle message
encodings are assigned by the PCI SIG Steering Committee. The current list of defined encodings are provided in Table 10-9.

Table 10-9. Special Cycle Message Encodings

AD[15:0] Message
0x0000 SHUTDOWN
0x0001 HALT
0x0002 x86 architecture-specific
0x0003-0xFFFF reserved

10.4.4.3 Transaction Termination

If the PCI cycle Master Aborts, interface will return OXFFFFFFFF as read data, but complete without error. It will issue an interrupt to the
internal interrupt controller if enabled.

For abnormal transaction termination during an XL bus-initiated transaction (unsupported transfer types, retry limit reached, or target abort),
an error is generated. It will issue an interrupt to the MPC5200 Interrupt controller if such interrupts are enabled.

Transfers that cross the 32-bit boundary (greater than 4 bytes) to a PCI non-memory address range result in a transfer error. The space is
defined as nonmemory if the IO/M# configuration bit associated with that window is programmed “0”".

Table 10-10. Unsupported XLB Transfers

XLB Transaction PCI Address Space
Burst (32-byte) Nonmemory
> 4 byte Single Beat Nonmemory
4 byte Single Beat at a[29:31] 001, 010, or 011 Nonmemory
3 byte Single Beat at a[29:31] 010 or 011 Nonmemory
2 byte Single Beat at a[29:31] 011 Nonmemory

10.4.5 XL bus Target Interface

*  The target interface can issue target abort, target retry, and target disconnect terminations.
*  The target interface does NOT support fast back-to-back cycles.

*  No support of dual address cycles as a PCI target.

*  Target transactions are not snooped by the processor.

*  Medium device selection timing

*  Three 32-byte buffers enhance data throughput.

The XLB Target Interface provides access for external PCI masters to two windows of MPC5200 address space. Target Base Address
Translation Registers 0 and 1 allow the user to map PCI address hits on MPC5200 PCI Base Address Registers to areas in the internal address
space. All of these registers must be enabled for this interface to operate.

Upon detection of a PCI address phase, the PCI controller decodes the address and bus command to determine if the transaction is for local
memory (BARO or BAR1hit). If the transaction falls within MPC5200 PCI space (a PCI memory space only), the PCI Controller target
interface asserts DEVSEL, latches the address, decodes the PCI bus command, and forwards them to the internal control unit. On writes, data
is forwarded along with the byte enables to the internal gasket. On reads, four bytes of data are provided to the PCI bus and the byte enables
determine which byte lanes contain meaningful data. If no byte enables are asserted, MPC5200 completes a read access with valid data and
completes a write access by discarding the data internally. All target transactions will be translated into XL bus master transactions.

There are two address translation registers that must be initialized before data transfer can begin. These address registers correspond to BARO
and BAR1 in MPC5200 PCI Type 00h Configuration space register (PCI space). When there is a hit on MPC5200 PCI base address ranges
(0 or 1), the upper bits of the address are written over by this register value to address some space in MPC5200. One 256Kbyte base address
range (BARO) maps to non-prefetchable local memory and one 1Gbyte range (BAR1) targeted to prefetchable memory.
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10.4.5.1 Reads from Local Memory

MPC5200 can provide continuous data to a PCI master using two 32-byte buffers. The PCI controller bursts reads internally at each 32-byte
PCI address boundary. The data is stored in the first 32-byte buffer until either the PCI master flushes the data or the transaction terminates
(FRAME deasserts). For prefetchable memory (BARI space), the next line can be fetched from memory in anticipation of the next PCI request
(speculative read) and stored in the second buffer. Prefetching is performed for BAR1-addressed transactions if the PCI command is a
Memory-Read-Multiple or the prefetch bit is set in the Section 10.3.2.4, Target Control Register PCITCR(RW) —MBAR + 0x0D6C.

10.4.5.2 Local Memory Writes

A 32-byte write buffer is implemented to improve data throughput. This allows a write operation to be “posted”, that is to successfully
complete even when the PCI internal controller is requesting access to the local memory. In other words, data is latched while waiting for
internal access to local memory to complete. While PCI burst transactions are accepted, writes are sent out on the internal bus as single-beat.

NOTE
Before a read from XLB to PCI or PCI to XLB can complete, all posted writes are flushed.

If the PCI controller aborts the transaction in the middle of PCI burst due to internal conflicts, the external master recognizes some of the data
as transferred. (Subsequent transfers of a burst will be aborted on PCI bus). The external PCI master must query the “Target abort signalled”
bit in the PCI Type 00h configuration status register to determine if a target abort occurred.

10.4.5.3 Data Translation

The XL bus supports misaligned operations, however, it is strongly recommended that software attempt to transfer contiguous code and data
where possible. Non-contiguous transfers degrade performance.

PCI-to-XLB transaction data translation is shown in Table 10-11 and Table 10-12.
Table 10-11. Aligned PCI to XL bus Transfers

PCI Bus XL bus
BE Data Bus Byte Lanes
AD[2:0] | 31:24 | 23:16 | 15:8 | 7:0 | A[29:31]
[3:0] o | 1| 2|3 ]| 4|5 ]|6]7
1110 000 OP3 000 OP3
1101 000 OP3 001 OP3
1011 000 OP3 010 OP3
0111 000 OP3 011 OP3
1110 100 OP3 100 OP3
1101 100 OP3 101 OP3
1011 100 OP3 110 OP3
0111 100 OP3 111 OP3
1100 000 OP3 | OP2 000 OP2 | OP3
1001 000 OP3 | OP2 001 OP2 | OP3
0011 000 OP3 | OP2 010 OP2 | OP3
1100 100 OP3 | OP2 100 OP2 | OP3
1001 100 OP3 | OP2 101 OP2 | OP3
0011 100 OP3 | OP2 110 OP2 | OP3
1000 000 OP3 | OP2 | OP1 000 OP1 | OP2 | OP3
0001 000 OP3 | OP2 | OP1 000 OP1 | OP2 | OP3
1000 100 OP3 | OP2 | OP1 100 OP1 | OP2 | OP3
0001 100 OP3 | OP2 | OP1 101 OP1 | OP2 | OP3
0000 000 OP3 | OP2 | OP1 | OPO 000 OPO | OP1 | OP2 | OP3
0000 100 OP3 | OP2 | OP1 | OPO 100 OPO | OP1 | OP2 | OP3
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Table 10-12. Non-contiguous PCI to XL bus Transfers (require two XLB bus accesses)

PCIl Bus XL bus
BE Data Bus Byte Lanes
[3:0] AD[2:0] | 31:24 | 23:16 | 15:8 | 7:0 | A[29:31]
0 1 2 3 4 5 6 7
1010 000 OP3 OoP2 000 OoP2
010 OP3
1010 100 OP3 OoP2 100 OoP2
110 OP3
0110 000 OP3 OoP2 000 OoP2
011 OP3
0110 100 OP3 OoP2 100 OoP2
111 OP3
0101 000 OP3 OP2 001 OoP2
011 OP3
0101 100 OP3 OoP2 101 OoP2
111 OP3
0010 000 OP3 | OP2 OP1 000 OP1
010 OP2 | OP3
0010 100 OP3 | OP2 OP1 100 OP1
110 OP2 | OP3
0100 000 OP3 OP2 | OP1 000 OP1 | OP2
011 OP3
0100 100 OP3 OP2 | OP1 100 OP1 | OP2
111 OP3

10.4.54 Target Abort

A target abort will occur if the PCI address falls within a base address window (BARO or BAR1) that has not been enabled. Section 10.3.2.2,
Target Base Address Translation Register 0 PCITBATRO(RW) —MBAR + 0x0D64 and Section 10.3.2.3, Target Base Address
Translation Register 1 PCITBATR1(RW) —MBAR + 0x0D68.

10.4.5.5 Latrule Disable

The latrule disable bit in the interface control register, Section 10.3.2.4, Target Control Register PCITCR(RW) —MBAR + 0x0OD6C,
prevents the PCI controller from automatically disconnecting a target transaction due to the PCI 16/8 clock rule. With this bit set, it is possible
to hang the PCI bus if the internal bus does not complete the data transfer.

10.4.6  Communication Sub-System Initiator Interface

This interface provides for high-speed, autonomous DMA transactions to PCI with the PCI Controller operating as a standard Communication
Sub-System peripheral. Full duplex operation is supported and direct XL bus transactions can also be interleaved while CommBus
transactions are in progress. Internal arbitration will occur continuously to support transaction interleaving. (Section 10.4.2, Initiator
Arbitration.) Multi-Channel DMA operation operates independently of the XL bus. Non-PCI transactions on the XL bus will have 100%
bandwidth available to them during PCI Multi-Channel DMA activities. In general, this block will be used by functions in the Multi-Channel
DMA APL
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The Communication Sub-System Initiator Interface consists of Receive and Transmit FIFOs, integrated as separate Multi-Channel DMA
peripherals. Therefore, it is generally controlled by the Multi-Channel DMA controller through a pre-described program loop. As with all
Communication Sub-System peripherals, it can be accessed and controlled directly through the Slave bus interface if desired, but this path
does not generally lend itself to high throughput.

The Transmit and Receive FIFOs are 512 bytes deep and support PCI bursts up to 8 beats, each beat being a 32 bit word. The burst size is
programmable. The general approach is to write a PCI command and address to the control register along with the number of bytes to be
transmitted (Packet Size).

When transmitting data, the module will wait for the Transmit FIFO to fill at least to the minimum number of bytes required to perform the
programmed burst; then it begins transmitting the data onto the PCI bus. Multi-Channel DMA must handle filling the Transmit FIFO to
support the specified number of bytes. Transmission will continue until the specified number of bytes have been sent.

When reading data, the module will check that enough space is available in the Receive FIFO and immediately begin PCI read transactions.
Multi-Channel DMA must handle emptying the Receive FIFO to support the specified number of bytes. Transmission will continue until the
specified number of bytes have been received. To avoid stale data while receiving the last burst flushing of the RX FIFO can be forced with
the set of the flush bit FE. Section 10.3.3.2.4, Rx Enables PCIRER (RW) —MBAR + 0x388C

At this point, software must restart the procedure by at least re-writing the Packet Size register. Each transmission of the specified number of
bytes is considered a “packet”. A new packet can be instructed to continue at the last valid PCI address or software may choose to write a new
starting address. The largest burst size is 8 PowerPC words and the largest Packet Size is 65,535 bytes, so a packet will typically consist of
many PCI data bursts.

The Transmit Controller will wait until sufficient bytes are in the Transmit FIFO to support a full burst and will continue in this mode until
the entire packet is transmitted. Similarly, the Receive Controller will stall until sufficient space is available in the Receive FIFO to support a
full burst. If the packet is nearly done and the number of bytes remaining to complete the packet is less than Max_beats, the remaining data
will be performed as single-beat PCI transactions.

10.4.6.1 Access Width

This Multi-Channel DMA module primarily performs 32-bit data accesses to and from PCI, even though some signals are referred to in bytes.
The two least significant bits of the PCITPSR and PCIRPSR value are ignored. All PCI byte enables are enabled during these types of
accesses. Additionally, the FIFOs should only be accessed using 32-bit accesses.

The Communication Sub-System interface optionally supports 16 bit accesses on the PCI bus. Since reads and writes to and from the FIFO
require 32-bit accesses, using this option requires padding the remaining 16 bits of data.

10.4.6.2 Addressing

The Communication Sub-System Initiator interface does not use the addressing windows that are set up for the XL bus Initiator Interface.
Instead, the Tx Start Address register and Rx Start Address register are used. Software programs these registers with the initial starting address
for the packet. The module contains an internal counter which will present the incremented PCI address at the beginning of each successive
burst for packet transfers.

10.4.6.3 Data Translation

The PCI bus is inherently little endian in its byte ordering. The Comm bus however is big endian. Table 10-13 shows the byte lane mapping
between the two buses. Since this interface only allows 32-bit accesses, there is only one entry.

Table 10-13. Comm bus to PCI Byte Lanes for Memory? Transactions

Comm bus PCl data bus
Data Bus Data Bus
Transfer cAddress cByte PCI_ BE
[1:0] Enable 31 23: AD [3:0]
’ [3:0] ’ ; 15:8 7:0 [1:0] ’ 31:24 | 23:16 | 15:8 | 7:0
24 16
long 00 1111 OPO | OP1 | OP2 | OP3 00 0000 OP3 OP2 | OP1 | OPO

2 The byte lane translation will be similar for other types of transactions. However, the PCI address may be dif-

ferent as explained in Section 10.4.1.5, Addressing.

10.4.6.4 Initialization

The following list is the recommended procedure for setting up either the Transmit or Receive controller.
1. Set the Start Address

MPC5200 Users Guide, Rev. 3.1

10-58 Freescale Semiconductor



Functional Description

Set the PCI command, Max_Retries, and Max_Beats

Set mode, Continuous or Non-continuous

Reset the FIFO

Set the FIFO Alarm and Granularity fields

Set the Master Enable bit (eventually enable the wanted interrupt in case of errors or even of a normal termination)
Set the Reset Controller bit low

el A A e

Setup the BestComm (eventually passing the parameters to the task if needed, enabling, if required, the Task to interrupt the Core
when finished, etc.)

9.  Start the Task(s). It is not strictly necessary to start a PCI RX or TX task before starting the PCI to transmit/receive as one will
‘wait’ for the other to fill the data in or out of the FIFO.

10. Write the Packet Size value to fire off the transfer

10.4.6.5 Restart and Reset

A Restart sequence (namely writing of the Packet Size register) is required whenever the controller ends a packet transmission, either normally
or abnormally. In non-continuous mode, a new Start Add address is generally required since this value is re-used as the start of the next packet
once it is Restarted. In Continuous mode, the Start Add value is not reused. Instead, the next packet begins where the last one left off, but a
Restart sequence is still required to get this next packet started.

Writing a non-zero value to the Packet Size register generates a Restart pulse to the controller. Depending on the desired mode of operation
other register accesses may be required, as described in the following paragraphs.

If Continuous mode is not selected, operation is fairly straight forward. Upon packet termination, Restart will not occur until Packet Size is
written with a non-zero value, even if the packet size is the same it must be re-written. Master Enable bit was previously high and can remain
so. Reset Controller bit was previously low and can remain so. Toggling the Master Enable or Reset bit is unnecessary but would not disrupt
the transmit controller. If any other Control values, e.g. Start Add, are to be changed they should be written either prior to writing the
Packet Size value or written while the Master Enable bit is negated and the Reset Controller bit is negated. The recommended approach is to
write the control values in order (Packet Size must be last) and not toggle the Master Enable bit. The Reset bit should remain negated.

If Continuous mode is active, basic operation is still straight forward. A Restart is achieved by writing the Packet Size register to a non-zero
value (just as before). However, the Master Enable and Reset bits must not toggle in this case. If the Master Enable bit goes low the
Packets Done counter will be reset. If the Reset bit goes high the Start Add value will be re-loaded and subsequent transactions will begin at
this address. Therefore, the Master Enable bit can be used to reset the Packets Done counter but without disturbing the current PCI address.
The Reset Controller bit will reset the counter and reload the Start Add value into the transmit controller, thus achieving a total restart of a
continuous mode sequence. In any case, it is still required that the Packet Size register be written to complete a Restart sequence.

The Master Enable bit, if negated, will prevent a Restart sequence but allows Control values to be updated without order dependency. A side
effect is to reset the Packets Done counter and status, which is a concern in continuous mode only.

The Reset bit (RC bit of the RX/TX Enables register, NOT the external PCI RESET line), if asserted, will force a Reset of the controller. All
continuous mode effects will be reset and the Start Add value is re-loaded. However, the Reset bit must be negated while the required write
to the Packet Size register is accomplished. The Reset bit provides the only means to re-load the Start Add value into the transmit controller
while Continuous mode is active. In either mode it provides a means to clear the transmit controller in cases of abnormal termination. Note,
anew Start Add value must be written prior to setting the Reset bit.

10.4.6.6 PCl Commands

The expected PCI commands are Memory Write for transmit and Memory Read for receive. These are independent of cache or line size. This
permits the number of data beats per transaction to be flexible. If any requirements exist on number of data beats, then the software must
carefully consider the possibilities. If the Max_Beats setting does not divide properly into the Packet Size setting then the packet will end up
with one or more single-beat transaction(s). Setting Max_Beats to 1 will force all transactions to be single-beat but will affect throughput.

In normal operation, all PCI byte enables will be asserted for PCI transactions through this interface, except if the 16-bit Word register bit is
set in the Section 10.3.3.1.3, Tx Transaction Control Register PCITTCR(RW) —MBAR + 0x3808 or Section 10.3.3.2.3, Rx Transaction
Control Register PCIRTCR(RW) —MBAR + 0x3888, in which case BE[3:0] = 1100.

Configuration writes to an external target should be handled exclusively by the XL bus Initiator interface.

10.4.6.7 FIFO Considerations

Careful consideration must also be given to filling and counting bytes of the Transmit FIFO and emptying and counting bytes of the Receive
FIFO. This operation is expected to be accomplished through Multi-Channel DMA which can also perform the register writes to the controller,
including necessary Restart sequences.
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10.4.6.8 Alarms
The FIFO alarm registers allow software to control when the DMA fills or empties the appropriate FIFO.

10.4.6.9 Bus Errors

Since Bus Errors are particular to the module register set and that register set includes both Transmit and Receive Controller and FIFO settings,
the Bus Error status bits and Bus error Enable bit(s) are duplicated in the Transmit and Receive register groupings. Clearing or setting one
will clear or set the other. From a software point of view, then, they can be treated separately or together, as desired.

10.4.7  PCI - Supported Clock Ratios

MPC5200 supports the following XLB:IP:PCI clock ratios.
Table 10-14. XLB:IP:PCI Clock Ratios

XLB:IP:PCI XLB CLK IP CLK PCI CLK
4:4:2 132 MHz 132 MHz 66 MHz
4:4:1 132 MHz 132 MHz 33 MHz
4:2:2 132 MHz 66 MHz 66 MHz
4:2:1 132 MHz 66 MHz 33 MHz
2:2:2 66 MHz 66 MHz 66 MHz
2:2:1 66 MHz 66 MHz 33 MHz
2:1:1 66 MHz 33 MHz 33 MHz

10.4.8 Interrupts

10.4.8.1 PCI Bus Interrupts
MPC5200 does not generate interrupts on the PCI bus interrupt lines INTA - INTD.

10.4.8.2 Internal Interrupt

The PCI module is capable of generating 3 interrupts to MPC5200 interrupt controller in MPC5200 SIU. Each interrupt can be enabled for a
variety of conditions, mostly error conditions. For the XL bus Initiator interface, the internal interrupt can be enabled for Retry errors, Target
Aborts and Initiator (Master) Aborts. See Section 10.3.2.9, Initiator Control Register PCIICR(RW) —MBAR + 0x0D84 and Section 10.3.2.10,
Initiator Status Register PCIISR(RWC) —MBAR + 0x0D88 for more information. For the Comm bus Initiator interface, an internal interrupt
can be enabled for FIFO errors and Normal Termination of a packet transfer for either the Receive (rx) or Transmit (tx) interface. For more
information, see the Enable and Status registers for the Comm bus Transmit and Receive interfaces, Section 10.3.3.1, Multi-Channel DMA
Transmit Interface and Section 10.3.3.2, Multi-Channel DMA Receive Interface.

10.5 PCI Arbiter

The PCI Arbiter is a separate module, it is not part of the PCI Controller module. The 32-bit multiplexed PCI A/D bus is shared with the ATA
Controller and LocalPlus Controller. The on-chip arbiter (called PCI Arbiter) controls the access to the AD bus for the different clients:

*  PClclients
— XIPCI (XLB-PCI interface)
— SCPCI (BestComm-PCI interface)
— external PCI
*  non-PCI clients
— LPC (LocalPlus bus interface)
— SCLPC (BestComm LocalPlus bus interface)
— ATA

One pair only of external PCI REQ#/GNT# signals is supported by the PCI Arbiter. By an external Priority Encoder multiple external masters
could be connected. The PCI bus clock is always sourced from the MPC5200.
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The PCI Arbiter implements a Round-Robin fairness algorithm, which avoids the domination of the bus by high-priority masters and
exclusion of low-priority masters. The PCI Arbiter is capable of Parking the current Master to stay on last master in absence of other requests.
The support of the non-PCI clients presents special challenges to the arbitration scheme.

The PCI Arbiter runs independently. The programmability consists of a Soft Reset, which allows to reset the PCI Arbiter, and one status bit
to detect the Broken Master condition. and a corresponding enable bit for the generation of a CPU interrupt for the Broken Master condition.
All these register bits are located in registers of the PCI Controller.

In case of broken master detection the external PCI REQ# will be dis-connected internally and will be re-connected after external deassertion
of PCI REQ# or by software (Softreset) or by Hardreset. After broken master detection (bus idle for 16 clocks) the arbiter will ignore any PCI
FRAMEH# assertion.

The PCI Arbiter does not support preemption of the internal masters XIPCI or SCPCI. The internal master is granted until the transaction has
been completed. The Latency Timer (LT) cannot terminate any transfer.

10.6 Application Information

This section provides example usage of some of the features of the PCI module.

10.6.1 XL bus Initiated Transaction Mapping

The use of the PCI Configuration Address Register along with the initiator window registers provide many possibilities for PCI command and
address generation. Table 10-15 shows how the PCI Controller accepts read and write requests from a XLB bus master and decodes them to
different address ranges resulting in the generation of memory, I/O, configuration, interrupt acknowledge and special cycles on the PCI bus.
The Window Registers are defined in Section 10.3.2.6, Initiator Window 1 Base/Translation Address Register PCIIWIBTAR(RW) —MBAR +
0x0D74 through Section 10.3.2.8, Initiator Window Configuration Register PCIIWCR(RW) —MBAR + 0x0D80.

Table 10-15. Transaction Mapping: XLB -> PCI

Initiator Register Settings
_ Cach_e Line ég:;?;ﬁ:::g‘:g:’:s co?\gg?;:tslon PCI Transaction
XL bus Transaction Size Register Controller (XLB
(XLB Slave Interface) Register= Initiator Interface) ->
8 device PCI Target
lomM# | PRC | En | MUMber
b1__1_1 1

Single-Beat 1 -> 8 byte Read X 0 b00 X X Memory Read
Burst Read (32 bytes) X 0 b00 X X Memory Read
Single-Beat 1 -> 8 byte Read X 0 bO1 X X Memory Read
Burst Read false 0 b01 X X Memory Read
Burst Read true 0 b01 X X Memory Read Line
Single-Beat 1 -> 8 byte Read X 0 b10 X X Memory Read Multiple
Burst Read X 0 b10 X X Memory Read Multiple
Single-Beat 1 -> 8 byte, or Burst X 0 X X X Memory Write
Write
Single-Beat 1 -> 4 byte Read X 1 X 0 X I/0 Read
Single-Beat 1 -> 4 byte Write X 1 X 0 X I/O Write
Single-Beat 1 -> 4 byte Read X 1 X 1 false Configuration Read
Single-Beat 1 -> 4 byte Write X 1 X 1 false Configuration Write
Single-Beat 1 -> 4 byte Read X 1 X 1 true Interrupt acknowledge
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Table 10-15. Transaction Mapping: XLB -> PCI (continued)

Initiator Register Settings

- . Configuration

Cacheline clg:lf?tz::':,ir:g‘i’:s Address PCI Transaction

XL bus Transaction Size 9 Register Controller (XLB

(XLB Slave Interface) Register= Initiator Interface) ->
8 device PCI Target
lomM# | PRC | En | MUMber
b1_1111
Single-Beat 1 -> 4 byte Write X 1 X 1 true Special Cycle

Note:

1. Dual Address Cycles and Memory Write and Invalidate Commands are not supported
2. xmeans “don’t care”

10.6.2 Address Maps

The address mapping in MPC5200 system is setup by software through a number of base address registers. (Section 3.2, Internal Register
Memory Map for more detail). The internal CPU writes the base address value to module base address register MBAR. MBAR holds the
base address for the 256 Kbyte space allocated to internal registers.

10.6.2.1 Address Translation

10.6.2.1.1 Inbound Address Translation

The MPC5200-as-Target occupies 2 memory target address windows on the PCI bus. The location is determined by the values programmed
to BARO and BAR1 of the PCI Type 00h Configuration space. These inbound memory window sizes are fixed to one 256 Kbyte window
(BARO) and one 1 Gbyte window (BAR1).

PCI inbound address translation allows address translation to any space in the MPC5200 space (4 Gbyte of address space). The target base
address translation registers TBATR0 and TBATR1 specify the location of the inbound memory window. These registers are described in
Section Section 10.4.3, Configuration Interface. Address translation occurs for all enabled inbound transactions. If the enable bit of the
Target Base Address Translation Registers is cleared, MPC5200 aborts all PCI memory transactions to that base address window.

Note, the PCI configuring master can program BARO to overlap BAR1. The default address translation value is TBATRO in that case. It is not
recommended to program overlapping BARO and BAR1 or overlapping TBATRO and TBATR1. An overlap of TBATRs can cause data
write-over of BARO data.

The Initiator Window Base Address Registers are used to decode XL bus addresses for PCI bus transactions. The base address and base
address mask values define the upper byte of address to decode. The XL bus address space in MPC5200 dedicated to PCI transactions can be
mapped to two 16-Mbyte or larger address spaces in MPC5200. In normal operation, software should not program either Target Address
Window Translation Register to address Initiator Window space. In that event, MPC5200-as-Target transaction would propagate through
MPC5200’s internal bus and request PCI bus access as the PCI Initiator. The PCI arbiter could see the PCI bus as busy (target read transaction
in progress) and only a time-out would free the PCI bus.
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Figure 10-8. Inbound Address Map

10.6.2.1.2 Outbound Address Translation

Figure 10-9 shows example XLB Initiator Window configurations. Overlapping the inbound memory window (MPC5200 Memory) and the
outbound translation window is not supported and can cause unpredictable behavior.

This figure doesn’t show configuration mechanism.
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Window 0 Base Address = 0x40

Window 0 Address Mask = Ox1F

Window 0 Translation Address = 0x00

Window 1 Base Address = 0x70

Window 1 Address Mask = OxOF
Window 1 Translation Address = 0x70

Window 2 Base Address = 0x80
Window 2 Address Mask = Ox3F

Figure 10-9. Outbound Address Map

10.6.2.1.3 Base Address Register Overview

Window 2 Translation Address = 0xCO

Table 10-15 shows the available accessibility for all PCI associated base address and translation address registers in MPC5200.

Base Address . . PCI Bus Configuration | Processor | Any XL bus Master
. Register Function
Register Access Access Access

BARO PCI Base Address Register 0 X X X
(256 Kbyte)

BAR1 PCI Base Address Register 1 (1 X X X
Gbyte)

TBATRO Target Base Address X X
Translation Register 0
(256Kbyte)

TBATR1 Target Base Address X X
Translation Register 0 (1 Gbyte)

IMWBAR Initiator Window X X
Base/Translation Address
Registers
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10.6.3 XL bus Arbitration Priority

When the XLB Arbiter Master Priority Register (Section 16.2.11, Arbiter Master Priority Register (R/W)—MBAR + 0x1F68) is set to
any configuration except all-master fair-share (all masters have the same priority), live lock can occur on the shared PCI bus and the XLB,

which results in system-wide live lock.

The only resolution that guarantees that this live lock scenario will not occur is to set all the XLB Arbiter master priorities to be equal.
Additionally, it is usually preferable that all master priorities are not set to zero, as this can generate an interrupt by the XLB Arbiter, if enabled.
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Chapter 11
ATA Controller

111 Overview

The following sections are contained in this document:
*  Section 11.2, BestComm Key Features
— Section 11.3, ATA Register Interface, includes:
— Section 11.3.1, ATA Host Registers—MBAR + 0x3400
— Section 11.3.2, ATA FIFO Registers—MBAR + 0x3A400
— Section 11.3.3, ATA Drive Registers—MBAR + 0x3A400
*  Section 11.4, ATA Host Controller Operation
*  Section 11.5, Signals and Connections
»  Section 11.6, ATA Interface Description
. Section 11.7, ATA Bus Background
*  Section 11.8, ATA RESET/Power-Up
*  Section 11.9, ATA I/O Cable Specifications
The Advanced Technology Attachment (ATA) Controller provides full functional compatibility with ATA-4 documentation, supporting

Ultra-33. For more ATA Standards information, refer to "American National Standard for Information Technology—AT Attachment with
Packet Interface Extension (ATA/ATAPI-4)".

A dedicated MPC5200 pin for ATA reset is not provided. An appropriate signal on the board should be routed to the reset input on the ATA
connector. If ATA reset is tied to HRESET or SRESET on MPC5200 pins, they are asserted and internally held low for an appropriate
period of time to satisfy ATA reset. An MPC5200 GPIO may be used to drive ATA reset independently if special software control is needed.

Figure 11-1 shows the ATA Controller Interface.

PCI Handshake

ATA Host
Controller

Ultra DMA
Channel

(higher priority) IP bus Rx/Tx FIFO

Interface Multiword
DMA

Channel

BestComm

ARB

Program Local Bus
Registers

IPBI IPBL | | | (Host/Driver)

PIO
Channel

Figure 11-1. ATA Controller Interface
11.2 BestComm Key Features

11.2.1 BestComm Read

1. microprocessor sets up descriptors in BC RAM and initiates a transfer.
2. BC hits on an ATA command FIFO space and writes a command (ATA drive register address, transfer size) into FIFO.
3. ATA Controller reads data from the drive and puts data in FIFO.
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Register Interface

4.  As FIFO fills, BC is interrupted and moves data from FIFO to an internal destination.

11.2.2

BestComm Write

microprocessor sets up descriptors in BC RAM and initiates a transfer.

BC hits on an ATA command FIFO space and writes a command (ATA drive register address, transfer size) into FIFO.

1.

2.

3. BC reads data from internal source and puts data in FIFO

4. ATA Controller transfers data from FIFO and writes to drive.

NOTE

Any DMA transfer, where source and destination are both on the local bus, requires internal BC
SRAM buffering.

11.3  ATA Register Interface

The IPBI module contains all software-programmable ATA Controller registers and the IPB glue logic needed to read and write these registers.
The IPBI registers are listed below. Unless otherwise noted, each register is written and read from the same address.

11.3.1

ATA Host Registers—MBAR + 0x3A00

ATA is controlled by 10 32-bit registers. These registers are located at an offset from MBAR of 0x3A00. Register addresses are relative to

this offset. Therefore, the actual register address is: MBAR + 0x3A00 + register address

Hyperlinks to the ATA Host registers are provided below:

ATA Host Configuration Register (0x3A00)

ATA Host Status Register (0x3A04)

ATA PIO Timing 1 Register (0x3A08)

ATA PIO Timing 2 Register (0x3A0C)

ATA Multiword DMA Timing 1 Register (0x3A10)

ATA Multiword DMA Timing 2 Register (0x3A14)

*  ATA Ultra DMA Timing 1 Register (0x3A18)

*  ATA Ultra DMA Timing 2 Register (0x3A1C)

*  ATA Ultra DMA Timing 3 Register (0x3A20)

*  ATA Ultra DMA Timing 4 Register (0x3A24)

ATA Ultra DMA Timing 5 Register (0x3A28)

11.3.1.1 ATA Host Configuration Register—MBAR + 0x3A00
Table 11-1. ATA Host Configuration Register
msb 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R SMR | FR Reserved IE IORDY Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31lsb
R Reserved
w
RESET: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits Name Description
0 SMR State Machine Reset—bit resets ATA state machine to IDLE state for PIO, DMA and UDMA
read/write.
1 FR FIFO Reset—bit can be used to reset FIFO when bit 0 of this register is set to reset the
ATA state machine. During normal ATA transaction, FIFO can be reset by setting ATA Drive
Command Register FR bit (see Table 11-29.)
2:5 — Reserved
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ATA Register Interface

Bits Name Desc