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1 Overview

This section provides a high-level overview of the features
of the MPC8572E processor. Figure 1 shows the maor
functional units within the MPC8572E.
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1.1 Key Features
The following list provides an overview of the MPC8572E

feature set: 12
» Two high-performance, 32-bit, Book E-enhanced 2.
cores that implement the Power Architectures 13
technology: 1;‘:

— Each coreisidentical to the core within the 16.
MPC8572E processor. 17.

18.
— 32-Kbyte L1 instruction cache and 32-Kbyte L1 19,

data cache with parity protection. Cachescanbe  20.

locked entirely or on a per-line basis, with z;

separate locking for instructions and data 2.
— Signal-processing engine (SPE) APU (auxiliary

processing unit). Provides an extensive

instruction set for vector (64-bit) integer and

fractional operations. Theseinstructionsuse both

NXP reserves the right to change the detail specifications as may be required to permit improvements in
the design of its products.
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Overview

the upper and lower words of the 64-bit GPRs as they are defined by the SPE APU.

— Embedded vector and scalar single-precision floating-point APUs. Provide an instruction set
for single-precision (32-bit) floating-point instructions.

— Double-precision floating-point APU. Provides an instruction set for double-precision (64-bit)
floating-point instructions that use the 64-bit GPRs.

— 36-hit real addressing

— Memory management unit (MMU). Especially designed for embedded applications. Supports
4-Kbyte to 4-Gbyte page sizes.

— Enhanced hardware and software debug support

— Performance monitor facility that is similar to, but separate from, the MPC8572E performance
monitor

The €500 defines features that are not implemented on this device. It also generally defines some
features that this device implements more specifically. An understanding of these differences can
be critical to ensure proper operation.

1 Mbyte L2 cache/SRAM

— Shared by both cores.

— Hexible configuration and individually configurable per core.

— Full ECC support on 64-bit boundary in both cache and SRAM modes
— Cache mode supports instruction caching, data caching, or both.

— External masters can force data to be allocated into the cache through programmed memory
ranges or special transaction types (stashing).

— 1, 2, or 4 ways can be configured for stashing only.
— Eight-way set-associative cache organization (32-byte cache lines)
— Supportslocking entire cache or selected lines. Individual linelocksare set and cleared through
Book E instructions or by externally mastered transactions.
— Global locking and Flash clearing done through writes to L2 configuration registers
— Instruction and data locks can be Flash cleared separately.
— Per-way alocation of cache region to a given processor.
— SRAM features include the following:
— 1, 2, 4, or 8 ways can be configured as SRAM.
— 1/O devices access SRAM regions by marking transactions as snoopable (global).
— Regions can reside at any aligned location in the memory map.

— Byte-accessible ECC is protected using read-modify-write transaction accesses for
smaller-than-cache-line accesses.

€500 coherency module (ECM) manages core and intrasystem transactions
Address translation and mapping unit (ATMU)

— Twelvelocal access windows define mapping within local 36-bit address space.
— Inbound and outbound ATMUs map to larger external address spaces.

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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Overview

Three inbound windows plus a configuration window on PCI Express
Four inbound windows plus a default window on Serial RapidlO®
Four outbound windows plus default transation for PCI Express

Eight outbound windows plus default translation for Serial Rapidl O with segmentation and
sub-segmentation support

* Two 64-bit DDR2/DDR3 memory controllers

Programmable timing supporting DDR2 and DDR3 SDRAM
64-bit data interface per controller

Four banks of memory supported, each up to 4 Gbytes, for amaximum of 16 Gbytes per
controller

DRAM chip configurations from 64 Mbits to 4 Gbits with x8/x16 data ports

Full ECC support

Page mode support

— Up to 32 simultaneous open pages for DDR2 or DDR3

Contiguous or discontiguous memory mapping

Cache line, page, bank, and super-bank interleaving between memory controllers

Read-modify-write support for RapidlO atomic increment, decrement, set, and clear
transactions

Sleep mode support for self-refresh SDRAM

On-die termination support when using DDR2 or DDR3
Supports auto refreshing

On-the-fly power management using CKE signal
Registered DIMM support

Fast memory access through JTAG port

1.8-V SSTL_1.8 compatible /O

Support 1.5-V operation for DDR3. The detail is TBD pending on official release of
appropriate industry specifications.

Support for battery-backed main memory

* Programmable interrupt controller (PIC)

Programming model is compliant with the OpenPI C architecture.
Supports 16 programmable interrupt and processor task priority levels
Supports 12 discrete external interrupts

Supports 4 message interrupts per processor with 32-bit messages

Supports connection of an external interrupt controller such as the 8259 programmable
interrupt controller

Four global high resolution timers/counters per processor that can generate interrupts
Supports avariety of other internal interrupt sources

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7
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— Supports fully nested interrupt delivery

— Interrupts can be routed to external pin for external processing.

— Interrupts can be routed to the €500 core’s standard or critical interrupt inputs.
— Interrupt summary registers allow fast identification of interrupt source.

* Integrated security engine (SEC) optimized to process all the algorithms associated with 1PSec,
IKE, SSL/TLS, SRTP, 802.16e, and 3GPP

— Four crypto-channels, each supporting multi-command descriptor chains

— Dynamic assignment of crypto-execution units through an integrated controller

— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
— PKEU—public key execution unit

— RSA and Diffie-Hellman; programmable field size up to 4096 bits

— Elliptic curve cryptography with Fom and F(p) modes and programmable field size up to
1023 hits

— DEU—Data Encryption Standard execution unit
— DES, 3DES
— Two key (K1, K2, K1) or three key (K1, K2, K3)
— ECB, CBC and OFB-64 modes for both DES and 3DES
— AESU—Advanced Encryption Standard unit
— Implements the Rijndael symmetric key cipher
— ECB, CBC, CTR, CCM, GCM, CMAC, OFB-128, CFB-128, and LRW modes
— 128-, 192-, and 256-hit key lengths
— AFEU—ARC four execution unit
— Implements a stream cipher compatible with the RC4 algorithm
— 40- to 128-bit programmable key
— MDEU—message digest execution unit
SHA-1 with 160-bit message digest
— SHA-2 (SHA-256, SHA-384, SHA-512)
— MD5 with 128-bit message digest
— HMAC with al algorithms
— KEU—Kasumi execution unit
— Implements F8 algorithm for encryption and F9 algorithm for integrity checking
— Also supports A5/3 and GEA-3 agorithms
— RNG—random number generator
— XOR engine for parity checking in RAID storage applications
— CRC execution unit
— CRC-32 and CRC-32C
» Pattern Matching Engine with DEFLATE decompression

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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— Regular expression (regex) pattern matching
— Built-in case insensitivity, wildcard support, no pattern explosion
— Cross-packet pattern detection
— Fast pattern database compilation and fast incremental updates
— 16000 patterns, each up to 128 bytesin length
— Patterns can be split into 256 sets, each of which can contain 16 subsets
— Stateful rule engine enables hardware execution of state-aware logic when a pattern is found

— Useful for contextual searches, multi-pattern signatures, or for performing additional checks
after a pattern is found

— Capable of capturing and utilizing data from the data stream (such as LENGTH field) and
using that information in subsequent pattern searches (for example, positive match only if
pattern is detected within the number of bytes specified in the LENGTH field)

— 8192 stateful rules
— Deflate engine
— Supports decompression of DEFLATE compression format including zlib and gzip

— Can work independently or in conjunction with the Pattern Matching Engine (that is
decompressed data can be passed directly to the Pattern Matching Engine without further
software involvement or memory copying)

* Two Table Lookup Units (TLU)
— Hardware-based |ookup engine offloads table searches from €500 cores
— Longest prefix match, exact match, chained hash, and flat data table formats
— Up to 32 tables, with each table up to 16M entries
— 32-, 64-, 96-, or 128-bit keys
« Two I°C controllers
— Two-wireinterface
— Multiple master support
— Master or Slave 1°C mode support
— On-chip digital filtering rejects spikes on the bus
* Boot sequencer
— Optionally loads configuration data from serial ROM at reset the 12C interface
— Can be used to initialize configuration registers and/or memory
— Supports extended 1°C addressi ng mode
— Dataintegrity checked with preamble signature and CRC
» DUART
— Two 4-wire interfaces (SIN, SOUT, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
» Enhanced local bus controller (eLBC)

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7

NXP Semiconductors 5



Overview

Multiplexed 32-bit address and data bus operating at up to 150 MHz

Eight chip selects support eight external slaves

Up to 8-beat burst transfers

The 32-, 16-, and 8-bit port sizes are controlled by an on-chip memory controller.
Three protocol engines available on a per-chip select basis:

— General-purpose chip select machine (GPCM)

— Three user programmable machines (UPMSs)

— NAND HFash control machine (FCM)

Parity support

Default boot ROM chip select with configurable bus width (8, 16, or 32 hits)

» Four enhanced three-speed Ethernet controllers (eTSECs)

Three-speed support (10/100/1000 Mbps)

Four IEEE Std 802.3®, 802.3u, 802.3x, 802.3z, 802.3ac, 802.3ab-compatible controllers
Support for various Ethernet physical interfaces:

— 1000 Mbps full-duplex IEEE 802.3 GMII, IEEE 802.3z TBI, RTBI, RGMII, and SGMI|I
— 10/100 Mbps full and half-duplex |EEE 802.3 MII, IEEE 802.3 RGMII, and RMII
Flexible configuration for multiple PHY interface configurations

TCP/IP acceleration and QoS features available

— IPv4 and IP v6 header recognition on receive

|P v4 header checksum verification and generation

TCP and UDP checksum verification and generation

— Per-packet configurable acceleration

Recognition of VLAN, stacked (Q-in-Q) VLAN, 802.2, PPPoE session, MPL S stacks, and
ESP/AH IP-security headers

— Supported in al FIFO modes

Quiality of service support:

— Transmission from up to eight physical queues

— Reception to up to eight physical queues

Full- and half-duplex Ethernet support (1000 Mbps supports only full duplex):

— |EEE 802.3 full-duplex flow control (automatic PAUSE frame generation or
software-programmed PAUSE frame generation and recognition)

Programmable maximum frame length supports jumbo frames (up to 9.6 Kbytes) and
|EEE Std 802.1™ virtual local area network (VLAN) tags and priority

VLAN insertion and deletion

— Per-frame VLAN control word or default VLAN for each eTSEC
— Extracted VLAN control word passed to software separately
Retransmission following a collision

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7

NXP Semiconductors



Overview

CRC generation and verification of inbound/outbound frames
Programmable Ethernet preamble insertion and extraction of up to 7 bytes
MAC address recognition:

— Exact match on primary and virtual 48-bit unicast addresses

— VRRP and HSRP support for seamless router fail-over

— Upto 16 exact-match MAC addresses supported

— Broadcast address (accept/reject)

— Hash table match on up to 512 multicast addresses

— Promiscuous mode

Buffer descriptors backward compatible with MPC8260 and MPC860T 10/100 Ethernet
programming models

RMON statistics support

10-Kbyte internal transmit and 2-Kbyte receive FIFOs

Two MII management interfaces for control and status

Ability to force allocation of header information and buffer descriptorsinto L2 cache

e 10/100 Fast Ethernet controller (FEC) management interface

10/100 Mbps full and half-duplex |EEE 802.3 MII for system management

Note: When enabled, the FEC occupies eT SEC3 and eT SEC4 parallel interface signals. In such
amode, eTSEC3 and eTSEC4 are only available through SGMII interfaces.

* OCeaN switch fabric

Full crossbar packet switch

Reorders packets from a source based on priorities
Reorders packets to bypass blocked packets
Implements starvation avoidance algorithms
Supports packets with payloads of up to 256 bytes

* Two integrated DMA controllers

Four DMA channels per controller

All channels accessible by the local masters

Extended DMA functions (advanced chaining and striding capability)
Misaligned transfer capability

Interrupt on completed segment, link, list, and error

Supports transfers to or from any local memory or 1/0 port
Selectable hardware-enforced coherency (snoop/no snoop)

Ability to start and flow control up to 4 (both Channel 0 and 1 for each DMA Controller) of the
8 total DMA channels from external 3-pin interface by the remote masters

The Channel 2 of DMA Controller 2 isonly allowed to initiate and start aDMA transfer by the
remote master, because only one of the 3-external pins (DMA2_DREQ[?2]) is made available

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7
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Ability to launch DMA from single write transaction

Serial Rapidl O interface unit

Supports Rapidl O Interconnect Specification, Revision 1.2

Both 1x and 4x LP-serial link interfaces

Long- and short-haul electricals with selectable pre-compensation

Transmission rates of 1.25, 2.5, and 3.125 Gbaud (datarates of 1.0, 2.0, and 2.5 Gbps) per lane
Auto-detection of 1x- and 4x-mode operation during port initialization

Link initialization and synchronization

Large and small size transport information field support selectable at initialization time
34-bit addressing

Up to 256 bytes data payload

All transaction flows and priorities

Atomic set/clr/inc/dec for read-modify-write operations

Generation of |0 READ_HOME and FLUSH with data for accessing cache-coherent data at
aremote memory system

Receiver-controlled flow control

Error detection, recovery, and time-out for packets and control symbols as required by the
Rapidl O specification

Register and register bit extensions as described in part VII1 (Error Management) of the
Rapidl O specification

Hardware recovery only

Register support is not required for software-mediated error recovery.

Accept-all mode of operation for fail-over support

Support for Rapidl O error injection

Internal LP-serial and application interface-level loopback modes

Memory and PHY BIST for at-speed production test

Rapidl O—compliant message unit

4 Kbytes of payload per message

Up to sixteen 256-byte segments per message

Two inbound data message structures within the inbox
Capable of receiving three letters at any mailbox

Two outbound data message structures within the outbox
Capable of sending three letters simultaneously

Single segment multicast to up to 32 deviDs

Chaining and direct modes in the outbox

Single inbound doorbell message structure

Facility to accept port-write messages

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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» Three PCI Express controllers
— PCI Express 1.0a compatible
— Supports x8, x4, x2, and x1 link widths (see following bullet for specific width configuration
options)
— Auto-detection of number of connected lanes
— Selectable operation as root complex or endpoint
— Both 32- and 64-bit addressing
— 256-byte maximum payload size
— Virtua channel 0 only
— Full 64-bit decode with 36-bit wide windows
* Pinmultiplexing for the high-speed 1/0 interfaces supports one of the following configurations:
— Single x8/x4/x2/x1 PCl Express
— Dual x4/x2/x1 PCI Express
— Single x4/x2/x1 PCl Express and dual x2/x1 PCI Express
— Single 1x/4x Serial RapidlO and single x4/x2/x1 PCl Express
* Power management
— Supports power saving modes: doze, nap, and sleep

— Employs dynamic power management, that automatically minimizes power consumption of
blocks when they areidle

¢ System performance monitor
— Supports eight 32-bit counters that count the occurrence of selected events
— Ability to count up to 512 counter-specific events
— Supports 64 reference events that can be counted on any of the eight counters
— Supports duration and quantity threshold counting
— Permits counting of burst events with a programmabl e time between bursts
— Triggering and chaining capability
— Ability to generate an interrupt on overflow
*  System access port
— Uses JTAG interface and a TAP controller to access entire system memory map
— Supports 32-bit accesses to configuration registers
— Supports cache-line burst accesses to main memory
— Supports large block (4-Kbyte) uploads and downloads
— Supports continuous bit streaming of entire block for fast upload and download
* |EEE $td 1149.1™ compatible, JTAG boundary scan
* 1023 FC-PBGA package

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7
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Electrical Characteristics

Figure 1 shows the MPC8572E block diagram.
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2

Figure 1. MPC8572E Block Diagram

Electrical Characteristics

This section provides the AC and DC electrical specifications for the MPC8572E. The MPC8572E is
currently targeted to these specifications. Some of these specifications are independent of the 1/0 cell, but
are included for amore complete reference. These are not purely 1/0 buffer design specifications.
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2.1

Overall DC Electrical Characteristics

This section covers the ratings, conditions, and other characteristics.

2.1.1

Table 1 provides the absol ute maximum ratings.

Absolute Maximum Ratings

Table 1. Absolute Maximum Ratings?

Electrical Characteristics

Characteristic Symbol Range Unit | Notes
Core supply voltage Vpp -0.3t01.21 \% —
PLL supply voltage AVpp -0.3t01.21 \% —
Core power supply for SerDes transceivers SVpbp -0.3t01.21 \% —
Pad power supply for SerDes transceivers XVpp -0.3t01.21 \% —
DDR SDRAM DDR2 SDRAM Interface GVpp -0.3t01.98 \Y, —
Controller /0
supply voltage DDR3 SDRAM Interface — -0.3t0 1.65 —
Three-speed Ethernet I/0, FEC management interface, Ml LVpp (for eTSEC1 —0.31t0 3.63 \% 2
management voltage and eTSEC?2) -0.3t02.75
TVpp (for eTSEC3 —0.310 3.63 — 2
and eTSEC4, FEC) -0.3t02.75
DUART, system control and power management, 12C, and JTAG OVpp -0.31t0 3.63 \% —
1/0O voltage
Local bus and GPIO I/O voltage BVpp —0.3 10 3.63 \ —
-0.3t02.75
—0.3t01.98
Input voltage DDR2 and DDR3 SDRAM interface signals MV|n —0.3t0 (GVpp + 0.3) 3
DDR2 and DDR3 SDRAM interface reference MVRggh —0.3t0 (GVpp/2 +0.3) —
Three-speed Ethernet signals LV|N —0.3to (LVpp + 0.3) 3
TV|N -0.3to (TVDD + 03)
Local bus and GPIO signals BV|n -0.3t0 (BVpp +0.3) | — —
DUART, SYSCLK, system control and power OVin -0.3t0 (OVpp +0.3) | V 3
management, 12C, and JTAG signals
Storage temperature range Tsto -551t0 150 °C —

Notes:

1. Functional operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and functional
operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause permanent

damage to the device.

2. The 3.63V maximum is only supported when the port is configured in GMII, MIl, RMII or TBI modes; otherwise the 2.75V
maximum applies. See Section 8.2, “FIFO, GMII, Mll, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on

the recommended operating conditions per protocol.

3. (M,L,0)V,y may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7
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Electrical Characteristics

2.1.2

Recommended Operating Conditions

Table 2 providesthe recommended operating conditionsfor thisdevice. Note that the values shown arethe
recommended and tested operating conditions. Proper device operation outside these conditionsis not

guaranteed.
Table 2. Recommended Operating Conditions
Characteristic Symbol | Recommended Value | Unit | Notes
Core supply voltage Vb 1.1V +55mV \% —
PLL supply voltage AVpp 1.1V +55mV 1
Core power supply for SerDes transceivers SVpp 1.1V +55mV \% —
Pad power supply for SerDes transceivers XVpp 1.1V +55mV \% —
DDR SDRAM DDR2 SDRAM Interface GVpp 1.8V 90 mV \% —
Controller I/O .
supply voltage DDR3 SDRAM Interface 15V+75mVv —
Three-speed Ethernet I/O voltage LVpp 3.3V 165 mV \Y 4
25V 125 mV
TVpp 3.3V+165mV 4
25V 125 mV
DUART, system control and power management, 12C, and JTAG I/O voltage| OVpp 3.3V 165 mV 3
Local bus and GPIO I/O voltage BVpp 3.3V +165mV \% —
25V 125 mV
1.8V 90 mV
Input voltage DDR2 and DDR3 SDRAM Interface signals MV GND to GVpp \Y 2
DDR2 and DDR3 SDRAM Interface reference MVRgen GVpp/2 £ 1% —
Three-speed Ethernet signals LV|N GND to LVpp 4
TViN GND to TVpp
Local bus and GPIO signals BVin GND to BVpp —
Local bus, DUART, SYSCLK, Serial RapidlO, system | OV)y GND to OVpp 3
control and power management, 12C, and JTAG
signals
Junction temperature range T; 0to 105 °C —

Notes:

1. This voltage is the input to the filter discussed in Section 21.2.1, “PLL Power Supply Filtering,” and not necessarily the
voltage at the AVpp pin, that may be reduced from Vpp by the filter.
2. Caution: MV,y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.
3. Caution: OV, must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.
4. Caution: L/TV|y must not exceed L/TVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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Electrical Characteristics
Figure 2 shows the undershoot and overshoot voltages at the interfaces of the MPC8572E.

T/BIGILIOVpp + 20% — — — - - _ -
T/BIGILIOVpp + 5% — —

VIH T/BI/G/LIOVpp - - - - \NA
[
[
|1
[
[
||
[
[
GND e
GND-03V - — =— — — — — — — — — — — —
VIL [
GND-O07V L o
| |- Not to Exceed 10%
Note: o of tc ockl

tcLock refers to the clock period associated with the respective interface:
For I2C and JTAG, tc| ock references SYSCLK.

For DDR, tc| ock references MCLK.
For eTSEC, tc ock references EC_GTX_CLK125.
For eLBC, tc ock references LCLK.

Figure 2. Overshoot/Undershoot Voltage for TVpp/BVpp/GVpp/LVpp/OVpp

The core voltage must always be provided at nominal 1.1 V. (See Table 2 for actual recommended core
voltage.) Voltageto the processor interface 1/Os are provided through separate sets of supply pinsand must
be provided at the voltages shown in Table 2. The input voltage threshold scales with respect to the
associated 1/0 supply voltage. TV pp, BVpp, OVpp, and LV pp based receivers are smple CMOS 1/0
circuits and satisfy appropriate LV CMOS type specifications. The DDR2 and DDR3 SDRAM interface
usesdifferential receiversreferenced by the externally supplied MV ggen signal (nominally setto GV pp/2)
asisappropriate for the SSTL_1.8 electrical signaling standard for DDR2 or 1.5-V €electrical signaling for
DDR3. The DDR DQS receivers cannot be operated in single-ended fashion. The complement signal must
be properly driven and cannot be grounded.

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7
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Electrical Characteristics

2.1.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths.
Table 3. Output Drive Capability

Programmable Subpl
Driver Type Output Impedance Pply Notes
Voltage
()
Local bus interface utilities signals 25 BVpp =3.3V 1
35 BVDD =25V
45(default) BVpp=3.3V
45(default) BVpp=25V
125 BVpp =18V
DDR?2 signal 18 GVpp =18V 2
36 (half strength mode)
DDR3 signal 20 GVpp=15V 2
40 (half strength mode)
eTSEC/10/100 signals 45 L/TVpp =2.5/3.3V —
DUART, system control, JTAG 45 OVpp =33V —
12C 150 OVpp =33V —

Notes:
1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the DDR2 or DDR3 interface in half-strength mode is at T; = 105°C and at GVpp (min).

2.2 Power Sequencing
The MPCB8572E requiresits power rails to be applied in a specific sequence to ensure proper device
operation. These requirements are as follows for power up:
1. Vpp, AVpp_N, BVpp, LVpp, OVpp, SVpp srost and SVpp srpsz: TVop: XVpp_srost ad
XVpp srDs?
2. GVpp
All supplies must be at their stable values within 50 ms.

Items on the same line have no ordering requirement with respect to one another. Iltems on separate lines
must be ordered sequentially such that voltage rails on aprevious step must reach 90% of their value before
the voltage rails on the current step reach 10% of theirs.

To guarantee M CKE low during power-on reset, the above sequencing for GV pp isrequired. If thereisno
concern about any of the DDR signals being in an indeterminate state during power-on reset, then the
sequencing for GV pp is not required.

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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Power Characteristics

NOTE

From asystem standpoint, if any of the 1/O power suppliesramp prior to the
VDD core supply, the l/Os associated with that 1/O supply may drivealogic
one or zero during power-on reset, and extra current may be drawn by the
device.

3 Power Characteristics

The estimated typical power dissipation for the core complex bus (CCB) versusthe core frequency for this
family of PowerQUICC 111 devices with out the L in its part ordering is shown in Table 4.

Table 4. MPC8572E Power Dissipation 1

CCB Frequency Core Frequency Typical-652 Typical-105° Maximum? Unit
533 1067 12.3 17.8 18.5 W
533 1200 12.3 17.8 18.5 W
533 1333 16.3 22.8 24.5 W
600 1500 17.3 23.9 25.9 W
Notes:

1 This reflects the MPC8572E power dissipation excluding the power dissipation from B/G/L/O/T/XVpp rails.

2 Typical-65 is based on Vpp = 1.1V, T = 65 °C, running Dhrystone.

3 Typical-105 is based on Vpp = 1.1V, T; = 105 °C, running Dhrystone.

4 Maximum is based on Vpp=1.1V, Tj =105 °C, running a smoke test.

The estimated typical power dissipation for the core complex bus (CCB) versusthe core frequency for this
family of PowerQUICC Il deviceswith the L inits port ordering is shown in Table 5.

Table 5. MPC8572EL Power Dissipation 1

CCB Frequency Core Frequency Typical-65° Typical-105° Maximum?* Unit
533 1067 12 15 15.8 w
533 1200 12 15.5 16.3 w
533 1333 12 15.9 16.9 w
600 1500 13 18.7 20.0 w
Notes:

This reflects the MPC8572E power dissipation excluding the power dissipation from B/G/L/O/T/XVpp, rails.
Typical-65 is based on Vpp = 1.1V, T; = 65 °C, running Dhrystone.

Typical-105 is based on Vpp = 1.1V, T; = 105 °C, running Dhrystone.

Maximum is based on Vpp = 1.1V, T]- =105 °C, running a smoke test.

A W N P
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4

4.

Input Clocks

1  System Clock Timing

Table 6 provides the system clock (SY SCLK) AC timing specifications for the MPC8572E.

Table 6. SYSCLK AC Timing Specifications

At recommended operating conditions with OVpp of 3.3V * 5%.

Parameter/Condition Symbol Min Typical Max Unit Notes
SYSCLK frequency fsyscLk 33 — 133 MHz 1
SYSCLK cycle time tsyscLk 7.5 — 30.3 ns —
SYSCLK rise and fall time tkms Tkl 0.6 1.0 1.2 ns 2
SYSCLK duty cycle tkuk/tsyscLk 40 — 60 % 3
SYSCLK jitter — — — +/— 150 ps 4,5,6
Notes:
1. Caution: The CCB clock to SYSCLK ratio and €500 core to CCB clock ratio settings must be chosen such that the resulting

a b~ wN

SYSCLK frequency, €500 (core) frequency, and CCB clock frequency do not exceed their respective maximum or minimum
operating frequencies.Refer to Section 19.2, “CCB/SYSCLK PLL Ratio,” and Section 19.3, “e500 Core PLL Ratio,” for ratio
settings.

. Rise and fall times for SYSCLK are measured at 0.6 V and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The SYSCLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to allow

cascade-connected PLL-based devices to track SYSCLK drivers with the specified jitter.

. For spread spectrum clocking, guidelines are +0% to —1% down spread at a modulation rate between 20 kHz and 60 kHz on

SYSCLK.

4.2 Real Time Clock Timing

The RTC input is sampled by the platform clock (CCB clock). The output of the sampling latch isthen
used as an input to the counters of the PIC and the TimeBase unit of the e500. Thereis no jitter
specification. The minimum pulse width of the RTC signal should be greater than 2x the period of the CCB
clock. That is, minimum clock high timeis 2 X tccg, and minimum clock low timeis2 X tocg. Thereis
no minimum RTC frequency; RTC may be grounded if not needed.
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4.3 eTSEC Gigabit Reference Clock Timing

Table 7 provides the eTSEC gigabit reference clocks (EC_GTX_CLK125) AC timing specifications for
the MPC8572E.

Table 7. EC_GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 3.3V £ 5% or 2.5V + 5%

Parameter/Condition Symbol Min Typical Max Unit Notes
EC_GTX_CLK125 frequency fg12s — 125 — MHz —
EC_GTX_CLK125 cycle time tg12s — 8 — ns —
EC_GTX_CLK125 rise and fall time tg125R: to125F — — ns 1

L/TVpp=2.5V 0.75
L/TVpp=3.3V 1.0
EC_GTX_ CLK125 duty CyC'e tG125H/tGlZ5 — % 2,3
GMII, TBI 45 55
1000Base-T for RGMII, RTBI 47 53

Notes:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5V and 2.0V for L/TVpp=2.5V, and from 0.6V and 2.7V
for L/ITVpp=3.3V.

2. Timing is guaranteed by design and characterization.

3. EC_GTX_CLK125 is used to generate the GTX clock for the eTSEC transmitter with 2% degradation.
EC_GTX_CLK125 duty cycle can be loosened from 47/53% as long as the PHY device can tolerate the duty cycle
generated by the TSECn_GTX_CLK. See Section 8.2.6, “RGMII and RTBI AC Timing Specifications,” for duty cycle
for 10Base-T and 100Base-T reference clock.

4.4  DDR Clock Timing

Table 8 provides the DDR clock (DDRCLK) AC timing specifications for the MPC8572E.

Table 8. DDRCLK AC Timing Specifications
At recommended operating conditions with OV of 3.3V + 5%.

Parameter/Condition Symbol Min Typical Max Unit Notes
DDRCLK frequency foDRCLK 66 — 100 MHz 1
DDRCLK cycle time {DDRCLK 10.0 — 15.15 ns —
DDRCLK rise and fall time tkns tke 0.6 1.0 1.2 ns 2
DDRCLK duty cycle tkHK/tDDRCLK 40 — 60 % 3
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RESET Initialization

Table 8. DDRCLK AC Timing Specifications (continued)
At recommended operating conditions with OVpp, of 3.3V + 5%.

Parameter/Condition Symbol Min Typical Max Unit Notes

DDRCLK jitter — — — +/—- 150 ps 4,5,6

Notes:

1. Caution: The DDR complex clock to DDRCLK ratio settings must be chosen such that the resulting DDR complex
clock frequency does not exceed the maximum or minimum operating frequencies. Refer to Section 19.4,
“DDR/DDRCLK PLL Ratio,” for ratio settings.

. Rise and fall times for DDRCLK are measured at 0.6 V and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The DDRCLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to
allow cascade-connected PLL-based devices to track DDRCLK drivers with the specified jitter.

6. For spread spectrum clocking, guidelines are +0% to —1% down spread at a modulation rate between 20 kHz and

60 kHz on DDRCLK.

a b wWwN

45  Platform to eTSEC FIFO Restrictions
Note the following eTSEC FIFO mode maximum speed restrictions based on platform (CCB) frequency.

For FIFO GMII modes (both 8 and 16 bit) and 16-bit encoded FIFO mode:
FIFO TX/RX clock frequency <= platform clock (CCB) frequency/4.2

For example, if the platform (CCB) frequency is 533 MHz, the FIFO TX/RX clock frequency
should be no more than 127 MHz.

For 8-bit encoded FIFO mode:

FIFO TX/RX clock frequency <= platform clock (CCB) frequency/3.2

For example, if the platform (CCB) frequency is 533 MHz, the FIFO TX/RX clock frequency
should be no more than 167 MHz.

4.6  Other Input Clocks

For information on the input clocks of other functional blocks of the platform, such as SerDesand eT SEC,
see the respective sections of this document.

5 RESET Initialization

Table 9 describes the AC electrical specifications for the RESET initialization timing.
Table 9. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET 100 — us 2
Minimum assertion time for SRESET 3 — SYSCLKs 1
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Table 9. RESET Initialization Timing Specifications (continued)

PLL config input setup time with stable SYSCLK before HRESET 100 — us —
negation

Input setup time for POR configs (other than PLL config) with respect to 4 — SYSCLKs 1
negation of HRESET

Input hold time for all POR configs (including PLL config) with respect to 2 — SYSCLKs 1
negation of HRESET

Maximum valid-to-high impedance time for actively driven POR configs — 5 SYSCLKs 1

with respect to negation of HRESET

Notes:
1. SYSCLK is the primary clock input for the MPC8572E.
2. Reset assertion timing requirements for DDR3 DRAMs may differ.

Table 10 provides the PLL lock times.

Table 10. PLL Lock Times

Parameter/Condition Symbol Min Typical Max
PLL lock times — 100 us —
Local bus PLL — 50 us —

6 DDR2 and DDR3 SDRAM Controller
This section describes the DC and AC electrical specifications for the DDR2 and DDR3 SDRAM

controller interface of the MPC8572E. Note that the required GV pp(typ) voltageis 1.8Vor 1.5V when

interfacing to DDR2 or DDR3 SDRAM, respectively.

6.1 DDR2 and DDR3 SDRAM Interface DC Electrical Characteristics
Table 11 provides the recommended operating conditions for the DDR SDRAM controller of the

MPC8572E when interfacing to DDR2 SDRAM.

Table 11. DDR2 SDRAM Interface DC Electrical Characteristics for GVpp(typ) =1.8 V

Parameter/Condition Symbol Min Max Unit Notes
1/0O supply voltage GVpp 1.71 1.89 1
I/O reference voltage MVgggn 0.49 x GVpp 0.51 x GVpp \Y 2
I/O termination voltage Vi1 MVgggn — 0.04 MVgggn + 0.04 \Y 3
Input high voltage ViH MVgggn + 0.125 GVpp + 0.3 \Y —
Input low voltage Vi -0.3 MVggen — 0.125 \Y —
Output leakage current loz -50 50 UA 4
Output high current (Vgyt = 1.420 V) loH -134 — mA —
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DDR2 and DDR3 SDRAM Controller

Table 11. DDR2 SDRAM Interface DC Electrical Characteristics for GVpp(typ) = 1.8 V (continued)

Parameter/Condition

Symbol

Min

Max

Unit

Notes

Output low current (Vo1 = 0.280 V)

loL

13.4

mA

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.

2. MVRggen is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver.

Peak-to-peak noise on MVggen may not exceed +2% of the DC value.
3. V7 is not applied directly to the device. It is the supply to that far end signal termination is made and is expected to be

equal to MVggen. This rail should track variations in the DC level of MVgggn.

4. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.

Table 12 provides the recommended operating conditions for the DDR SDRAM controller of the

MPC8572E when interfacing to DDR3 SDRAM.
Table 12. DDR3 SDRAM Interface DC Electrical Characteristics for GVpp(typ) = 1.5V

Parameter/Condition Symbol Min Typical Max Unit
I/O supply voltage GVpp 1.425 1.575 1
I/0 reference voltage MVRgggn 0.49 x GVpp 0.51 x GVpp 2
Input high voltage Viy MVRgen + 0.100 GVpp —
Input low voltage VL GND MVggen — 0.100 —
Output leakage current loz -50 50 HA 3
Notes:
1. GVpp is expected to be within 50 mV of the DRAM GVpp, at all times.
2. MVggen is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver.
Peak-to-peak noise on MVggen may not exceed +1% of the DC value.
3. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.
Table 13 provides the DDR SDRAM controller interface capacitance for DDR2 and DDRS3.
Table 13. DDR2 and DDR3 SDRAM Interface Capacitance for GVpp(typ)=1.8 Vand 1.5V
Parameter/Condition Symbol Min Typical Max Unit
Input/output capacitance: DQ, DQS, DQS Cio 6 8 pF 1,2
Delta input/output capacitance: DQ, DQS, DQS Coio — 0.5 pF 1,2

Note:

1. This parameter is sampled. GVpp = 1.8 V £ 0.090 V (for DDR2), f = 1 MHz, Tp = 25°C, Vout = GVpp/2, VouT

(peak-to-peak) = 0.2 V.

2. This parameter is sampled. GVpp = 1.5V £ 0.075 V (for DDR3), f =1 MHz, Tp = 25°C, Vout = GVpp/2, VouTt

(peak-to-peak) = 0.175 V.
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DDR2 and DDR3 SDRAM Controller

Table 14 provides the current draw characteristics for MV gggn.

Table 14. Current Draw Characteristics for MVggg n

Parameter / Condition Symbol Min Max Unit Note
Current draw for MVgggh DDR2 SDRAM IMVREEN — 1500 A 1
DDR3 SDRAM 1250

1. The voltage regulator for MVggen must be able to supply up to 1500 pA or 1250 uA current for DDR2 or DDRS3, respectively.

6.2 DDR2 and DDR3 SDRAM Interface AC Electrical Characteristics

This section provides the AC electrical characteristics for the DDR SDRAM controller interface. The
DDR controller supports both DDR2 and DDR3 memories. Note that although the minimum data rate for
most off-the-shelf DDR3 DIMMsavailableis800 MHz, JEDEC specification doesalow the DDR3to run
at the datarate aslow as 606 MHz. Unless otherwise specified, the AC timing specifications described in
this section for DDRS3 is applicable for data rate between 606 MHz and 800 MHz, as long as the DC and
AC specifications of the DDR3 memory to be used are compliant to both JEDEC specifications aswell as
the specifications and requirements described in this MPC8572E hardware specifications document.

6.2.1 DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications

Table 15, Table 16, and Table 17 provide the input AC timing specifications for the DDR controller when
interfacing to DDR2 and DDR3 SDRAM.

Table 15. DDR2 SDRAM Interface Input AC Timing Specifications for 1.8-V Interface

At recommended operating conditions with GVpp of 1.8 V + 5%

Parameter Symbol Min Max Unit Notes
AC input low voltage >=667 MHz ViLac — MVRggn - 0.20 \Y, —
<= 533 MHz — MVggen — 0.25
AC input high voltage | >=667 MHz ViHAC MVRgen + 0.20 — \Y, —
— <= 533 MHz MVggen + 0.25 —

Table 16. DDR3 SDRAM Interface Input AC Timing Specifications for 1.5-V Interface
At recommended operating conditions with GVpp of 1.5 V * 5%. DDR3 data rate is between 606 MHz and 800 MHz.

Parameter Symbol Min Max Unit Notes
AC input low voltage ViLac — MVggegn — 0.175 \Y —
AC input high voltage ViHac MVRggn + 0.175 — \Y, —
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Table 17. DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications
At recommended operating conditions with GVpp of 1.8 V + 5% for DDR2 or 1.5 V * 5% for DDR3.

Parameter Symbol Min Max Unit Notes
Controller Skew for MDQS—MDQ/MECC tciskew — — ps 1,2
800 MHz — —200 200 — —
667 MHz — —240 240 — —
533 MHz — -300 300 — —
400 MHz — -365 365 — —

Note:

1. tciskew represents the total amount of skew consumed by the controller between MDQS|[n] and any corresponding
bit that is captured with MDQS]n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tDISKEW.This can be
determined by the following equation: tDISKEW =+/—(T/4 — abs(tCISKEW)) where T is the clock period and
abs(tCISKEW) is the absolute value of tCISKEW.

Figure 3 shows the DDR2 and DDR3 SDRAM interface input timing diagram.
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Figure 3. DDR2 and DDR3 SDRAM Interface Input Timing Diagram

6.2.2 DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications

Table 18 contains the output AC timing targets for the DDR2 and DDR3 SDRAM interface.

Table 18. DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications
At recommended operating conditions with GVpp, of 1.8 V + 5% for DDR2 or 1.5 V + 5% for DDR3.

Parameter Symbol 1 Min Max Unit | Notes
MCK]|n] cycle time tmek 25 5 ns 2
ADDR/CMD output setup with respectto MCK | tppknas ns 3
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Table 18. DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications (continued)
At recommended operating conditions with GVpp of 1.8 V + 5% for DDR2 or 1.5 V * 5% for DDR3.

Parameter Symbol * Min Max Unit | Notes
800 MHz 0.917 —
667 MHz 1.10 —
533 MHz 1.48 —
400 MHz 1.95 —
ADDR/CMD output hold with respect to MCK | tppkHax ns 3
800 MHz 0.917 —
667 MHz 1.10 —
533 MHz 1.48 —
400 MHz 1.95 —
MCS[n] output setup with respect to MCK tDDKHCS ns 3
800 MHz 0.917 —
667 MHz 1.10 —
533 MHz 1.48 —
400 MHz tDDKHCS 1.95 — ns 3
MCS[n] output hold with respect to MCK tDDKHCX ns 3
800 MHz 0.917 —
667 MHz 1.10 —
533 MHz 1.48 —
400 MHz 1.95 —
MCK to MDQS Skew tDDKHMH ns 4
800 MHz -0.375 0.375
<= 667 MHz -0.6 0.6
MDQ/MECC/MDM output setup with respect | tppkpps, ps 5
to MDQS topkLDs
800 MHz 375 —
667 MHz 450 —
533 MHz 538 —
400 MHz 700 —
MDQ/MECC/MDM output hold with respect to | tppgHpx, ps 5
MDQS 'bDKLDX
800 MHz 375 —
667 MHz 450 —
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Table 18. DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications (continued)
At recommended operating conditions with GVpp of 1.8 V + 5% for DDR2 or 1.5 V * 5% for DDR3.

Parameter Symbol 1 Min Max Unit | Notes
533 MHz 538 —
400 MHz 700 —
MDQS preamble start tDDKHMP ns 6
800 MHz —0.5 X tyck — —0.5 X tyck
0.375 +0.375
<= 667 MHz —0.5 X tyyck — 0.6 | —0.5 x tyyck +0.6
MDQS epilogue end tDDKHME ns 6
800 MHz -0.375 0.375
<= 667 MHz {DDKHME -0.6 0.6 ns 6
Note:
1. The symbols used for timing specifications follow the pattern of tst two letters of functional block)(signal)(state)

w

(reference)(state) FOF INPULS and t(irst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can
be read as DDR timing (DD) from the rising or falling edge of the reference clock (KH or KL) until the output went

invalid (AX or DX). For example, tppknas Symbolizes DDR timing (DD) for the time ty,cx memory clock reference
(K) goes from the high (H) state until outputs (A) are setup (S) or output valid time. Also, tppk px Symbolizes DDR
timing (DD) for the time ty,cx memory clock reference (K) goes low (L) until data outputs (D) are invalid (X) or data
output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.
. Note that tppkymH follows the symbol conventions described in note 1. For example, tppkyvn describes the DDR

timing (DD) from the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH). tppkymny €an be
modified through control of the MDQS override bits (called WR_DATA_DELAY) inthe TIMING_CFG_2 register. This
typically be set to the same delay as in DDR_SDRAM_CLK_CNTL[CLK_ADJUST]. The timing parameters listed in
the table assume that these 2 parameters have been set to the same adjustment value. See the MPC8572E
PowerQUICC™ |II Integrated Host Processor Family Reference Manual for a description and understanding of the
timing modifications enabled by use of these bits.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ),

ECC (MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the
microprocessor.

. All outputs are referenced to the rising edge of MCK[n] at the pins of the microprocessor. Note that tppkHpp follows

the symbol conventions described in note 1.

NOTE

For the ADDR/CMD setup and hold specificationsin Table 18, it is
assumed that the clock control register is set to adjust the memory clocks by
1/2 applied cycle.

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7

24

NXP Semiconductors



DDR2 and DDR3 SDRAM Controller

Figure 4 shows the DDR2 and DDR3 SDRAM Interface output timing for the MCK to MDQS skew
measurement (tDDKHMH).

MCK[n]

v/ \
MCK][n] i /i
l«<—— tMCK———> :
| | | |
{DDKHMHMax) 5 0.6 ns or 0.875 nS |
| | | |
| | |
| | |
| | | |
| | | |
| |
MDQS | I |
| |
|

MDQS

Figure 4. Timing Diagram for tDDKHMH

Figure 5 shows the DDR2 and DDR3 SDRAM Interface output timing diagram.

MCK]n] —\ \/ \l/
/\
[€«<— tMCK —>>

\/

MCK]n] — /\ /:\
|
|
|

—> <~ topKHAS +IDDKHES

—> < tppkHAX IDDKHCX
I I
ADDR/CMD Write AO NOOPR
I

| |
tDDKHMP: <

I
I
|
|
|
tDDKHMH:
|
|
|

\/
/\
|
|
|
|
|
|
|
|
:
MDQSIn] |
|
|

<— IppKkHDS

| :
—> "* tbpkLDS

MDQIX] DO D1

4>‘ <— lbpKLDX

{DpKHDX —>|  |<—

\/
/\

Figure 5. DDR2 and DDR3 SDRAM Interface Output Timing Diagram
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Figure 6 provides the AC test load for the DDR2 and DDR3 Controller bus.

Output 4@ Zp=50Q O VN GVpp/2
R_ =50 Q
il 1

Figure 6. DDR2 and DDR3 Controller bus AC Test Load

6.2.3 DDR2 and DDR3 SDRAM Differential Timing Specifications

This section describes the DC and AC differential electrical specifications for the DDR2 and DDR3
SDRAM controller interface of the MPC8572E.

GUDD - — — = — — — — — — — — = — — — — — — — — — — — — — — -

Vp or Vop

NOTE

VID specifiesthe input differential voltage VTR -V CP] required for
switching, where VTR isthetrueinput signal (suchasMCK or MDQS) and
V CP isthe complementary input signal (such as MCK or MDQS).

Table 19 providesthe differential specificationsfor the MPC8572E differential signasMDQSMDQSand
MCK/MCK when in DDR2 mode.

Table 19. DDR2 SDRAM Differential Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes
DC Input Signal Voltage VN -0.3 GVpp +0.3 \Y —
DC Differential Input Voltage Vip — — mv —
AC Differential Input Voltage Vipac — — mV —
DC Differential Output Voltage VoH — — mV —
AC Differential Output Voltage VoHac JEDEC: 0.5 JEDEC: GVpp + 0.6 \Y —
AC Differential Cross-point Voltage Vixac — — mV —
Input Midpoint Voltage Vup — — mV —
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Table 20 providesthe differential specificationsfor the MPC8572E differential signasMDQSMDQS and

MCK/MCK when in DDR3 mode.

Table 20. DDR3 SDRAM Differential Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes
DC Input Signal Voltage VN — — mV —
DC Differential Input Voltage Vip — — mv —
AC Differential Input Voltage Vipac — — mv —
DC Differential Output Voltage Vo — — mvV —
AC Differential Output Voltage VoHAC — — mvV —
AC Differential Cross-point Voltage Vixac — — mvV —
Input Midpoint Voltage Vup — — mV —

/7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the

MPC8572E.

7.1 DUART DC Electrical Characteristics

Table 21 provides the DC electrical characteristics for the DUART interface.
Table 21. DUART DC Electrical Characteristics

(OVDD = min, IOL =2 mA)

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.13 3.47 \%
High-level input voltage V4 2 OVpp +0.3 \Y,
Low-level input voltage VL -0.3 0.8 \Y,
Input current N — +5 pA
(Vin ' =0V or Viy = Vpp)
High-level output voltage VoH 24 — Y,
(OVpp = min, gy = -2 MA)
Low-level output voltage VoL — 0.4 \Y,

Note:

1. The symbol V,y, in this case, represents the OV,\ symbol referenced in Table 1.
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)
7.2 DUART AC Electrical Specifications

Table 22 provides the AC timing parameters for the DUART interface.
Table 22. DUART AC Timing Specifications

At recommended operating conditions with OVpp of 3.3V + 5%.

Parameter Value Unit Notes
Minimum baud rate fccp/1,048,576 baud 1,2
Maximum baud rate fccp/16 baud 1,2,3
Oversample rate 16 — 1,4

Notes:

1. Guaranteed by design

2. fccp refers to the internal platform clock frequency.

3. Actual attainable baud rate is limited by the latency of interrupt processing.

4. The middle of a start bit is detected as the 8 sampled 0O after the 1-to-0 transition of the start bit. Subsequent bit values are
sampled each 16" sample.

8 Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

This section provides the AC and DC electrical characteristics for the enhanced three-speed Ethernet
controller.

8.1 Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/200/1000 Mbps)—FIFO/GMII/MII/TBI/RGMII/RTBI/RMII
Electrical Characteristics

The electrical characteristics specified here apply to all FIFO mode, gigabit mediaindependent interface
(GMI1), mediaindependent interface (MI1), ten-bit interface (TBI), reduced gigabit media independent
interface (RGMI1), reduced ten-bit interface (RTBI), and reduced media independent interface (RMI1)
signals except management data input/output (MDIO) and management data clock (MDC), and serid
gigabit media independent interface (SGMI1). The RGMII, RTBI and FIFO mode interfaces are defined
for 2.5V, while the GMII, MI1I, RMII, and TBI interfaces can operate at both 2.5V and 3.3V .

The GMII, MII, or TBI interface timing is compliant with |EEE 802.3. The RGMII and RTBI interfaces
follow the Reduced Gigabit Media-Independent Interface (RGMII) Specification Version 1.3
(12/20/2000). The RMII interface follows the RMII Consortium RMII Specification Version 1.2
(3/20/1998).

The electrical characteristics for MDIO and MDC are specified in Section 9, “ Ethernet Management
Interface Electrical Characteristics.”

The electrical characteristics for SGMII is specified in Section 8.3, “SGMII Interface Electrical
Characteristics.” The SGMII interface conforms (with exceptions) to the Serial-GMII Specification
Version 1.8.
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The Fast Ethernet Controller (FEC) operatesin M1l mode only, and complies with the AC and DC
electrical characteristics specified in thischapter for MII. Notethat if FEC isused, eTSEC 3and 4 areonly
available in SGMII mode.

8.1.1 eTSEC DC Electrical Characteristics

All MII, GMII, RMII, and TBI drivers and receivers comply with the DC parametric attributes specified
in Table 23 and Table 24. All RGMII, RTBI and FIFO drivers and receivers comply with the DC
parametric attributes specified in Table 24. The RGMII and RTBI signals are based on a2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS-5.

Table 23. GMII, MIl, RMII, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
Supply voltage 3.3 V LVpp 3.13 3.47 \Y L2
TVpbp

Output high voltage VOH 2.40 LVpp/TVpp + 0.3 \Y —
(LVpp/TVpp = Min, IOH = —4.0 mA)

Output low voltage VOL GND 0.50 \% —
(LVpp/TVpp = Min, IOL = 4.0 mA)

Input high voltage Viy 2.0 LVpp/TVpp + 0.3 —
Input low voltage Vi -0.3 0.90 —
Input high current i — 40 A 1,23
(Vin=LVpp. Vin=TVpp)

Input low current e -600 — UA s
(Vin= GND)

Notes:

L LVpp supports eTSECs 1 and 2.

2 TVpp supports eTSECs 3 and 4 or FEC.

3 The symbol V,y, in this case, represents the LV,y and TV, symbols referenced in Table 1.

Table 24. MIl, GMII, RMII, RGMII, TBI, RTBI, and FIFO DC Electrical Characteristics
Parameters Symbol Min Max Unit Notes

Supply voltage 2.5 V Voo, VoD 2.37 2.63 v 12
Output high voltage Vou 2.00 LVpp/TVpp + 0.3 \Y —
(LVpp/TVpp = Min, IOH = —1.0 mA)
Output low voltage VoL GND-0.3 0.40 \Y —
(LVDD/TVDD = Min, loL= 1.0 mA)
Input high voltage ViH 1.70 LVpp/TVpp + 0.3 \Y, —
Input low voltage Vi -0.3 0.70 \Y, —
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Table 24. MIl, GMII, RMIl, RGMII, TBI, RTBI, and FIFO DC Electrical Characteristics (continued)

Parameters Symbol Min Max Unit Notes
Input high current iy — 10 HA L23
(Vin=LVpp: Vin=TVpD)
Input low current I -15 — UA 3
(Vin = GND)
Note:

1 LVpp supports eTSECs 1 and 2.
2 TVpp supports eTSECs 3 and 4 or FEC.
3 Note that the symbol V,y, in this case, represents the LV,y and TV, symbols referenced in Table 1.

8.2  FIFO, GMII, MIl, TBI, RGMII, RMII, and RTBI AC Timing

Specifications

The AC timing specifications for FIFO, GMII, MII, TBI, RGMII, RMII and RTBI are presented in this
section.

8.2.1 FIFO AC Specifications

Thebasisfor the AC specificationsfor the eTSEC’s FIFO modesis the double datarate RGMI1 and RTBI
specifications, because they have similar performance and are described in a source-synchronous fashion
like FIFO modes. However, the FIFO interface provides deliberate skew between the transmitted data and
source clock in GMII fashion.

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sourcesto the
relevant eTSEC interface. That is, the transmit clock must be applied to the eTSECN's TSECn_TX_CLK,
while the receive clock must be applied to pin TSECn_RX_CLK. The €TSEC internally usesthe transmit
clock to synchronously generate transmit data and outputs an echoed copy of the transmit clock back on
the TSECn_GTX_CLK pin(whiletransmit dataappearson TSECn_TXD][7:0], for example). It isintended
that external receivers capture eTSEC transmit data using the clock on TSECn_GTX_CLK as a source-
synchronous timing reference. Typically, the clock edge that launched the data can be used, because the
clock is delayed by the eTSEC to allow acceptable set-up margin at the receiver. Note that thereisa

rel ationship between the maximum FIFO speed and the platform (CCB) frequency. For more information
see Section 4.5, “Platform to eTSEC FIFO Restrictions.”

Table 25 and Table 26 summarize the FIFO AC specifications.

Table 25. FIFO Mode Transmit AC Timing Specification
At recommended operating conditions with LVpp/TVpp of 2.5V £ 5%

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK clock period* e 5.3 8.0 100 ns
TX_CLK, GTX_CLK duty cycle terh/terT 45 50 55 %
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Table 25. FIFO Mode Transmit AC Timing Specification (continued)

At recommended operating conditions with LVpp/TVpp of 2.5V + 5%

Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK peak-to-peak jitter teTs — — 250 ps
Rise time TX_CLK (20%—-80%) teTR — — 0.75 ns
Fall time TX_CLK (80%—20%) teiTE — — 0.75 ns
FIFO data TXD[7:0], TX_ER, TX_EN setup time to GTX_CLK teITDV 2.0 — — ns
GTX_CLK to FIFO data TXD[7:0], TX_ER, TX_EN hold time |  tgpx 0.5 — 3.0 ns

Notes:

1. The minimum cycle period (or maximum frequency) of the TX_CLK is dependent on the maximum platform frequency of the
speed bins the part belongs to as well as the FIFO mode under operation. Refer to Section 4.5, “Platform to eTSEC FIFO

Restrictions,” for more detailed description.

Table 26. FIFO Mode Receive AC Timing Specification

At recommended operating conditions with LVpp/TVpp of 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit
RX_CLK clock period! trR 5.3 8.0 100 ns
RX_CLK duty cycle trrRHtFIR 45 50 55 %
RX_CLK peak-to-peak jitter trRg — — 250 ps
Rise time RX_CLK (20%-80%) triRR — — 0.75 ns
Fall time RX_CLK (80%—20%) trIRE — — 0.75 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tFIRDV 15 — — ns
RXDI[7:0], RX_DV, RX_ER hold time to RX_CLK tFIRDX 05 — — ns

1. The minimum cycle period (or maximum frequency) of the RX_CLK is dependent on the maximum platform frequency of the
speed bins the part belongs to as well as the FIFO mode under operation. Refer to Section 4.5, “Platform to eTSEC FIFO

Restrictions,” for more detailed description.

Figure 7 and Figure 8 show the FIFO timing diagrams.

teTE trTR
terr — | — |
GTX_CLK
teTH triTDV triTDX
TXD[7:0]
TX_EN
TX_ER

Figure 7. FIFO Transmit AC Timing Diagram
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trRR
e —» |—
RX_CLK
~ trRH .
RXD[7:0] FIRF
RX_DV valid data
RX_ER

trrov  tRIRDX
Figure 8. FIFO Receive AC Timing Diagram

8.2.2 GMII AC Timing Specifications

This section describes the GMII transmit and receive AC timing specifications.

8.2.2.1 GMII Transmit AC Timing Specifications

Table 27 provides the GMII transmit AC timing specifications.

Table 27. GMII Transmit AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
GMIl data TXD[7:0], TX_ER, TX_EN setup time {GTKHDV 25 — — ns
GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay tGTKHDX 0.5 — 5.0 ns
GTX_CLK data clock rise time (20%-80%) tGTXRZ — — 1.0 ns
GTX_CLK data clock fall time (80%-20%) tGTXFZ — — 1.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern tst wwo letters of functional block)(signal)(state) (reference)(state)
for inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgrkppy Symbolizes GMII
transmit timing (GT) with respect to the tgy clock reference (K) going to the high state (H) relative to the time date input
signals (D) reaching the valid state (V) to state or setup time. Also, tgTknpx Symbolizes GMII transmit timing (GT) with respect
to the tgry clock reference (K) going to the high state (H) relative to the time date input signals (D) going invalid (X) or hold
time. Note that, in general, the clock reference symbol representation is based on three letters representing the clock of a
particular functional. For example, the subscript of tg1x represents the GMII(G) transmit (TX) clock. For rise and fall times,

the latter convention is used with the appropriate letter: R (rise) or F (fall).
2. Guaranteed by design.
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Figure 9 shows the GMII transmit AC timing diagram.

< teTx > loTxR —>

GTX_CLK

teTxH teTxXF —>
TXD[7:0]
TX_EN
TX_ER

<—— lGTKHDX —>
tGrkHDV <

Figure 9. GMII Transmit AC Timing Diagram

8.2.2.2 GMII Receive AC Timing Specifications

Table 28 provides the GMII receive AC timing specifications.

Table 28. GMII Receive AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period terx — 8.0 — ns
RX_CLK duty cycle terxH/tGRX 40 — 60 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tGRDVKH 2.0 — — ns
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGRDXKH 0 — — ns
RX_CLK clock rise (20%-80%) tGRXRZ — — 1.0 ns
RX_CLK clock fall time (80%-20%) tGRXFZ — — 1.0 ns

Note:
1. The symbols used for timing specifications herein follow the pattern of tfirt two letters of functional block)(signal)(state) (reference)(state)

for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tgrpykn Symbolizes GMII
receive timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock
reference (K) going to the high state (H) or setup time. Also, tgrpxk. Symbolizes GMII receive timing (GR) with respect to
the time data input signals (D) went invalid (X) relative to the tgrx clock reference (K) going to the low (L) state or hold time.
Note that, in general, the clock reference symbol representation is based on three letters representing the clock of a
particular functional. For example, the subscript of tgrx represents the GMII (G) receive (RX) clock. For rise and fall times,
the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.

Figure 10 provides the AC test load for eT SEC.
Output —{) Zp=50Q )—\/\/\A—LVDD/Z
R =50Q
L

Figure 10. eTSEC AC Test Load
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Figure 11 shows the GMII receive AC timing diagram.

l< terx > tGRXR —>
RX_CLK
{GRXH teRXF
RXD[7:0]
RX_DV
RX_ER
~<—— lGRDXKH —>
{GRDVKH —> <

Figure 11. GMII Recei

8.2.3

This section describes the M1 transmit and receive

MIl AC Timing Specifications

8.2.3.1
Table 29 provides the MII transmit AC timing speci

ve AC Timing Diagram

AC timing specifications.

MIl Transmit AC Timing Specifications

fications.

Table 29. MIl Transmit AC Timing Specifications

At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3V £

5%.

Parameter/Condition Symbol * Min Typ Max Unit
TX_CLK clock period 10 Mbps T — 400 — ns
TX_CLK clock period 100 Mbps tvMTX — 40 — ns
TX_CLK duty cycle tTXHAMTX 35 — 65 %
TX_CLK to Ml data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise (20%-80%) tMTXR? 1.0 — 4.0 ns
TX_CLK data clock fall (80%-20%) tMTXE> 1.0 — 4.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tfis; two letters of functional block)(signal)(state) (reference)(state)
for inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrkpx Symbolizes Mil
transmit timing (MT) for the time ty1x clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in
general, the clock reference symbol representation is based on two to three letters representing the clock of a particular
functional. For example, the subscript of ty 1 represents the MII(M) transmit (TX) clock. For rise and fall times, the latter

convention is used with the appropriate letter: R (rise) or F
2. Guaranteed by design.

(fall).
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Figure 12 shows the MII transmit AC timing diagram.

l<

tMTXF —>

Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

tMTXR —>

< tpTx >
TX_CLK
tMTXH
TXD[3:0]
TX_EN ><
TX_ER

—>| tuTKHDX

Figure 12. MIl Transmit AC Timing Diagram

8.2.3.2 MIl Receive AC Timing Specifications

Table 30 provides the MII receive AC timing specifications.

Table 30. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps R — 400 — ns
RX_CLK clock period 100 Mbps IMRX — 40 — ns
RX_CLK duty cycle IMRXH/tMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tVRDXKH 10.0 — — ns
RX_CLK clock rise (20%-80%) tMRXR? 1.0 — 4.0 ns
RX_CLK clock fall time (80%-20%) tVRXE 1.0 — 4.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tfirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMRDVKH symbolizes Ml
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty;rx clock reference
(K) going to the high (H) state or setup time. Also, tyrpxkL Symbolizes MIl receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the tyrx clock reference (K) going to the low (L) state or hold time. Note that, in
general, the clock reference symbol representation is based on three letters representing the clock of a particular functional.
For example, the subscript of tyygx represents the Mil (M) receive (RX) clock. For rise and fall times, the latter convention is

used with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.

Figure 13 providesthe AC test load for eT SEC.

Output —{) Zp=50Q

L

Figure 13. eTSEC AC Test Load

(V" —tvoor2
R =50Q
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Figure 14 shows the MII receive AC timing diagram.

l< tmRrx > tMRXR
RX_CLK .
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <
—> tMRDXKL

Figure 14. MIl Receive AC Timing Diagram

8.2.4

This section describes the TBI transmit and receive AC timing specifications.

TBI AC Timing Specifications

8.24.1
Table 31 providesthe TBI transmit AC timing specifications.

TBI Transmit AC Timing Specifications

Table 31. TBI Transmit AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V * 5%.

Parameter/Condition Symbol ! Min Typ Max Unit
TCG[9:0] setup time GTX_CLK going high trTKHDV 2.0 — — ns
TCG[9:0] hold time from GTX_CLK going high trTKHDX 1.0 — — ns
GTX_CLK rise (20%—-80%) trTxR’ — — 1.0 ns
GTX_CLK fall time (80%—20%) trTxE’ — — 1.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tst two letters of functional block)(signal)(state

)reference)(state) fOr INPUtS and tirst two letters of functional block)(reference)(state)(signal)(state) TOr outputs. For example,
trrkHpyv Symbolizes the TBI transmit timing (TT) with respect to the time from tr1x (K) going high (H) until the

referenced data signals (D) reach the valid state (V) or setup time. Also, trtkppx Symbolizes the TBI transmit timing
(TT) with respect to the time from ttx (K) going high (H) until the referenced data signals (D) reach the invalid state
(X) or hold time. Note that, in general, the clock reference symbol representation is based on three letters

representing the clock of a particular functional. For example, the subscript of tt7x represents the TBI (T) transmit

(TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.
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Figure 15 shows the TBI transmit AC timing diagram.

< trrx > xR —>
GTX_CLK
trTXH ;
TTXF —>
trrxp —>
TCG[9:0]
trTKHDY —> < —> | < trTxR
—>| tTTKHDX

Figure 15. TBI Transmit AC Timing Diagram

8.2.4.2 TBI Receive AC Timing Specifications

Table 32 provides the TBI receive AC timing specifications.

Table 32. TBI Receive AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition 3 Symbol ! Min Typ Max Unit
Clock period for TBI Receive Clock 0, 1 trrx — 16.0 — ns
Skew for TBI Receive Clock 0, 1 tsSkTRX 7.5 — 8.5 ns
Duty cycle for TBI Receive Clock 0, 1 trrRxH/tTRX 40 — 60 %
RCG[9:0] setup time to rising edge of TBI Receive Clock0,1| trrpvkH 25 — — ns
RCG[9:0] hold time to rising edge of TBI Receive Clock 0, 1|  trrpxkH 15 — — ns
Clock rise time (20%-80%) for TBI Receive Clock 0, 1 trRXRS 0.7 — 2.4 ns
Clock fall time (80%-20%) for TBI Receive Clock 0, 1 trRXE> 0.7 — 24 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tirt two letters of functional block)(signal)(state) (reference)(state)
for inputs and tfirst o letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trrpykH Symbolizes TBI receive
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the ttgy clock reference (K) going
to the high (H) state or setup time. Also, trrpxkn Symbolizes TBI receive timing (TR) with respect to the time data input signals
(D) went invalid (X) relative to the ttryx clock reference (K) going to the high (H) state. Note that, in general, the clock reference
symbol representation is based on three letters representing the clock of a particular functional. For example, the subscript of
trrx represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed
(TRX).

2. Guaranteed by design.

3. The signals “TBI Receive Clock 0” and “TBI Receive Clock 1" refer to TSECn_RX_CLK and TSECn_TX_CLK pins respectively.
These two clock signals are also referred as PMA_RX_CLK[0:1].
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Figure 16 showsthe TBI receive AC timing diagram.

< trrx > trrRxR

TBI Receive Clock 1
(TSECn_TX_CLK) —

<— tTRxH trrxF
|
RCGJ[9:0] Valid Data Valid Data
trRDOVKH —
< tsKTRX << TRDXKH
TBI Receive Clock 0 U
(TSECn_RX_CLK)
YTRXH <— tTRDXKH
—> trROVKH

Figure 16. TBI Receive AC Timing Diagram

8.2.5 TBI Single-Clock Mode AC Specifications

When the eTSEC isconfigured for TBI modes, all clocks are supplied from external sourcesto therelevant
eT SEC interface. In single-clock TBI mode, when a 125-MHz TBI receive clock is supplied on TSECn
pin (no receive clock is used in this mode, whereas for the dual-clock mode thisisthe PMAL receive
clock). The 125-MHz transmit clock is applied in all TBI modes.

A summary of the single-clock TBI mode AC specifications for receive appearsin Table 33.

Table 33. TBI single-clock Mode Receive AC Timing Specification
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
RX_CLK clock period tTRRX 7.5 8.0 8.5 ns
RX_CLK duty cycle rRRAETRRX 40 50 60 %
RX_CLK peak-to-peak jitter trrRRJ — — 250 ps
Rise time RX_CLK (20%—-80%) tTRRR — — 1.0 ns
Fall time RX_CLK (80%—20%) tYRRE — — 1.0 ns
RCG[9:0] setup time to RX_CLK rising edge tTRRDVKH 2.0 — — ns
RCGI9:0] hold time to RX_CLK rising edge tTRRDXKH 1.0 — — ns
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Figure 17 shows the TBI receive the timing diagram.

trRRR

[ ————M8M8M8M8

trrR

RX_CLK

“— YRrrH

t
RCG[9:0] TRRE

valid data

trrRrOV  tTRRDX
Figure 17. TBI Single-Clock Mode Receive AC Timing Diagram

8.2.6 RGMIl and RTBI AC Timing Specifications

Table 34 presents the RGMII and RTBI AC timing specifications.
Table 34. RGMIl and RTBI AC Timing Specifications

At recommended operating conditions with LVpp/TVpp of 2.5 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
Data to clock output skew (at transmitter) tskraT -500 0 500 ps
Data to clock input skew (at receiver) 2 tskraT 1.0 — 2.8 ns
Clock period 2 traT 7.2 8.0 8.8 ns
Duty cycle for 10BASE-T and 100BASE-TX 3 4 traTh/tRGT 40 50 60 %
Rise time (20%—80%) fRGTR — — 0.75 ns
Fall time (20%—80%) trRGTE — — 0.75 ns

Notes:

1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent
RGMII and RTBI timing. For example, the subscript of tgg represents the TBI (T) receive (RX) clock. Note also that the
notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews,
the subscript is skew (SK) followed by the clock that is being skewed (RGT).

2. This implies that PC board design requires clocks to be routed such that an additional trace delay of greater than 1.5 ns will
be added to the associated clock signal.

3. For 10 and 100 Mbps, tgrgT Scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned
between.
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Figure 18 shows the RGMII and RTBI AC timing and multiplexing diagrams.

«— trarT
(RGTH —
GTX_CLK /
(At Transmitter)
tSKRGT —>| <—
TXD[8:5][3:0 ~\/TXD[8:5
TXDE7:4%3:O% ><TXD[3'0] TXD{7:4% >< < 7< ><
TXD[4] \V TXD[9
TX_CTL >< TXE[N] TXEIgF]Q >< < 7< ><
—> tsKkrGT
TX_CLK
(At PHY)
RXD[8:5][3:0] ~\/RXD[8:5
RXD[7:4][3:0] ><RXD[3-0] RXD{7:4] >< >§ ><
tskreT —>
RXD[4] \V RXD[9
RX_CTL RXD[V] RXEF[QF]Q >< 7< ><
—> tskreT
RX_CLK
(At PHY)

Figure 18. RGMIl and RTBI AC Timing and Multiplexing Diagrams

8.2.7 RMII AC Timing Specifications

This section describes the RMI1 transmit and receive AC timing specifications.

8.2.7.1 RMII Transmit AC Timing Specifications

Table 35 shows the RMII transmit AC timing specifications.

Table 35. RMII Transmit AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol ! Min Typ Max Unit
TSECn_TX_CLK clock period trmT 15.0 20.0 25.0 ns
TSECn_TX_CLK duty cycle tRMTH 35 50 65 %
TSECn_TX_CLK peak-to-peak jitter tRMTI — — 250 ps
Rise time TSECn_TX_CLK (20%—-80%) tRMTR 1.0 — 2.0 ns
Fall time TSECn_TX_CLK (80%-20%) tRMTE 1.0 — 2.0 ns
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Table 35. RMII Transmit AC Timing Specifications (continued)
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V * 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

TSECn_TX_CLK to RMII data TXD[1:0], TX_EN delay tRMTDX 1.0 — 10.0 ns

Note:
1. The symbols used for timing specifications herein follow the pattern of tfirst two letters of functional block)(signal)(state) (reference)(state)

for inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrkHpx Symbolizes Mil
transmit timing (MT) for the time ty,1x clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in
general, the clock reference symbol representation is based on two to three letters representing the clock of a particular
functional. For example, the subscript of ty1x represents the MII(M) transmit (TX) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

Figure 19 shows the RMII transmit AC timing diagram.

l<

< trmT > tRMTR —>
TSECn_TX_CLK
tRMTH tRMTF
TXD[1:0]
TX_EN ><
TX_ER
—>| trmTDX

Figure 19. RMIl Transmit AC Timing Diagram

8.2.7.2 RMII Receive AC Timing Specifications
Table 36 shows the RMII receive AC timing specifications.

Table 36. RMII Receive AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
TSECn_TX_CLK clock period trRMR 15.0 20.0 25.0 ns
TSECn_TX_CLK duty cycle tRMRH 35 50 65 %
TSECn_TX_CLK peak-to-peak jitter trRMRI — — 250 ps
Rise time TSECn_TX_CLK (20%—-80%) tRMRR 1.0 — 2.0 ns
Fall time TSECn_TX_CLK (80%-20%) tRMRE 1.0 — 2.0 ns
RXD[1:0], CRS_DV, RX_ER setup time to tRMRDV 4.0 — — ns
TSECn_TX_CLK rising edge
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Table 36. RMII Receive AC Timing Specifications (continued)
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
RXDI[1:0], CRS_DV, RX_ER hold time to tRMRDX 2.0 — — ns
TSECn_TX_CLK rising edge

Note:
1. The symbols used for timing specifications herein follow the pattern of tsirst wo letters of functional block)(signal)(state) (reference)(state)

for inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpvkH Symbolizes Mil
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyyrx clock reference
(K) going to the high (H) state or setup time. Also, tyrpxkL Symbolizes Mll receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the tygx clock reference (K) going to the low (L) state or hold time. Note that, in
general, the clock reference symbol representation is based on three letters representing the clock of a particular functional.
For example, the subscript of ty,rx represents the MIl (M) receive (RX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).

Figure 20 provides the AC test load for eT SEC.
Output 4€> Z,=50Q (WLVDD/Z
R =50Q
i T

Figure 20. eTSEC AC Test Load

Figure 21 shows the RMII receive AC timing diagram.

l<

< tRMR > tRMRR —>
TSECn_TX_CLK
tRMRH tRMRF

RXD[L:0]

CRS_DV Valid Data
RX_ER

tRMRDV —> <—
—> tRMRDX

Figure 21. RMII Receive AC Timing Diagram

8.3 SGMII Interface Electrical Characteristics

Each SGMII port features a 4-wire AC-Coupled seria link from the dedicated SerDes 2 interface of
MPC8572E as shown in Figure 22, where Cry isthe external (on board) AC-Coupled capacitor. Each
output pin of the SerDes transmitter differential pair features 50-Q output impedance. Each input of the
SerDes receiver differential pair features 50-Q on-die termination to SGND_SRDS2 (xcorevss). The
reference circuit of the SerDes transmitter and receiver is shown in Figure 54.

When an eTSEC port is configured to operate in SGMII mode, the parallel interface’s output signals of
this eTSEC port can be left floating. The input signals should be terminated based on the guidelines
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described in Section 21.5, “ Connection Recommendations,” as long as such termination does not violate
the desired POR configuration requirement on these pins, if applicable.

When operatingin SGMII mode, theeTSEC EC_GTX_CLK 125 clock isnot required for thisport. Instead,
SerDes reference clock isrequired on SD2_REF CLK and SD2 REF CLK pins.

8.3.1 DC Requirements for SGMII SD2_REF_CLK and SD2_REF_CLK

The characteristics and DC requirements of the separate SerDes reference clock are described in
Section 15, “High-Speed Seria Interfaces (HSS!).”

8.3.2 AC Requirements for SGMII SD2_REF_CLK and SD2_REF_CLK

Table 37 liststhe SGMII SerDes reference clock AC requirements. Note that SD2 REF CLK and
SD2 REF _CLK are not intended to be used with, and should not be clocked by, a spread spectrum clock
source.

Table 37. SD2_REF_CLK and SD2_REF_CLK AC Requirements

Symbol Parameter Description Min | Typical | Max | Units | Notes
trep | REFCLK cycle time — 10 (8) — ns 1
trercy | REFCLK cycle-to-cycle jitter. Difference in the period of any two — — 100 ps —
adjacent REFCLK cycles
treppy | Phase jitter. Deviation in edge location with respect to mean edge -50 — 50 ps —
location
Note:

1. 8 ns applies only when 125 MHz SerDes2 reference clock frequency is selected through cfg_srds_sgmii_refclk during POR.
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8.3.3

SGMII Transmitter and Receiver DC Electrical Characteristics

Table 38 and Table 39 describe the SGMII SerDes transmitter and receiver AC-Coupled DC electrical
characteristics. Transmitter DC characteristics are measured at the transmitter outputs (SD2_TX[n] and
SD2 TX|[n]) asdepicted in Figure 23.

Table 38. SGMII DC Transmitter Electrical Characteristics

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage XVpp_srDs?2 1.045 11 1.155 \Y —
Output high voltage VOH — — XVpp_srpsa2-Typ/2 | MV 1
+ |Vopl-max/2
Output low voltage VOL XVbp_srps2-Typ/2 — — mVv 1
- [Vopl-max/2
Output ringing VRING — — 10 % —
359 550 791 Equalization
setting: 1.0x
329 505 725 Equalization
setting: 1.09x
299 458 659 Equalization
. , 235 setting: 1.2x
Output differential voltage* >
Vool 270 414 594 mV | Equalization
setting: 1.33x
239 367 527 Equalization
setting: 1.5x
210 322 462 Equalization
setting: 1.71x
180 275 395 Equalization
setting: 2.0x
Output offset voltage Vos 473 550 628 mV 1,4
Output impedance (single-ended) Ro 40 — 60 Q —
Mismatch in a pair ARg — — 10 % —
Change in Vgop between “0”and “1"| A |Vgopl — — 25 mV —
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Table 38. SGMII DC Transmitter Electrical Characteristics (continued)

Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Parameter Symbol Min Typ Max Unit Notes
Change in Vg between “0” and “1” AVog — — 25 mV —
Output current on short to GND Isas Isp — — 40 mA —

Note:

1. This will not align to DC-coupled SGMII. XVpp srps2-Typ=1.1 V.

2. [Vopl = [Vsp2 1xn - Vsp2_Txnl- [Vopl is also referred as output differential peak voltage. Vrx.pirrp-p = 2*Vopl.

3. The |[Vgp| value shown in the table assumes the following transmit equalization setting in the XMITEQAB (for SerDes 2 lanes

A & B) or XMITEQEF (for SerDes 2 lanes E & E) bit field of MPC8572E’s SerDes 2 Control Register:
*The MShit (bit 0) of the above bit field is set to zero (selecting the full Vpp.pipr.p-p @mplitude - power up default);
*The LSbits (bit [1:3]) of the above bit field is set based on the equalization setting shown in table.

4. Vg s also referred to as output common mode voltage.
* 5.The |Vgp| value shown in the Typ column is based on the condition of XVpp_srps2-Typ=1.1V, no common mode offset
variation (Vog =550mV), SerDes2 transmitter is terminated with 100-Q differential load between SD2_TX[n] and

SD2_TX[n).

F—— o — — —
| SD2_TXn
| 50 Q I ICTX SD_RXm
A% X ] M
I _ 50 Q :
| Transmitter Receiver
I 50 Q
| W5 | X t
| SD2 TXn; C™ SDRXm 2500
| MPC8572E SGMII
SerDes Interface
I SD2_RXn Crx | SD_TXm 500
| g 24 1] X AN
: Receiver Transmitter
| ] 50 Q
| o C ml X —AA—
50 Q = SD2_RXn ™ SD_TXm
[
L — — — 0

Figure 22. 4-Wire AC-Coupled SGMII Serial Link Connection Example
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MPC8572E SGMII
SerDes Interface

[ [
[ [
| [
I 50 SD2_TXn |
I ANy X } § 50 Q
[ [
| Transmitter | ] o @ @
I 50 Q | l
| W 2500 L
: SD2_TXn |
O)
[ [
[ [
L — — — — — — — = = A

Figure 23. SGMII Transmitter DC Measurement Circuit

Table 39 lists the SGMII DC receiver electrical characteristics.
Table 39. SGMII DC Receiver Electrical Characteristics

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage XVpp_srDs?2 1.045 11 1.155 \Y —
DC Input voltage range — N/A — 1
Input differential voltage LSTS=0 | Vrx_piFFp-p 100 — 1200 mV 2,4
LSTS=1 175 —
Loss of signal threshold LSTS =0 VLOS 30 — 100 mV 3,4
LSTS=1 65 — 175
Input AC common mode voltage Vem_Acpp — 100 mV 5
Receiver differential input impedance ZRX_DIFF 80 100 120 Q —
Receiver common mode input ZRx_cM 20 — 35 Q —
impedance
Common mode input voltage Vewm — Vycorevss — \Y 6
Note:

1. Input must be externally AC-coupled.

2. VRX_DIFFp-p IS also referred to as peak to peak input differential voltage

3. The concept of this parameter is equivalent to the Electrical Idle Detect Threshold parameter in PCI Express. Refer to
PCI Express Differential Receiver (RX) Input Specifications section for further explanation.

4. The LSTS shown in the table refers to the LSTSAB or LSTSEF bit field of MPC8572E’s SerDes 2 Control Register.

- Vem_acp-p is also referred to as peak to peak AC common mode voltage.

6. On-chip termination to SGND_SRDS2 (xcorevss).

(&)
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8.3.4 SGMII AC Timing Specifications

This section describes the SGMI I transmit and receive AC timing specifications. Transmitter and receiver
characteristics are measured at the transmitter outputs (SD2_TX[n] and SD2_TX|[n]) or at the receiver
inputs (SD2_RX[n] and SD2_RX[n]) as depicted in Figure 25, respectively.

8.34.1

Table 40 provides the SGMII transmit AC timing targets. A source synchronous clock is not provided.
Table 40. SGMII Transmit AC Timing Specifications

SGMII Transmit AC Timing Specifications

At recommended operating conditions with XVpp srpsz = 1.1V + 5%.

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter JD — — 0.17 Ul p-p —
Total Jitter JT — — 0.35 Ul p-p —
Unit Interval ul 799.92 800 800.08 ps 1
Vop fall time (80%-20%) tfall 50 — 120 ps —
Vop rise time (20%-80%) trise 50 — 120 ps —

Notes:
1. Each Ul is 800 ps £+ 100 ppm.

8.3.4.2

SGMII Receive AC Timing Specifications

Table 41 provides the SGMII receive AC timing specifications. Source synchronous clocking is not
supported. Clock isrecovered from the data. Figure 24 showsthe SGMII receiver input compliance mask

eye diagram.

Table 41. SGMII Receive AC Timing Specifications

At recommended operating conditions with XVpp srps2 = 1.1V + 5%.

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter Tolerance JD 0.37 — — Ul p-p 1
Combined Deterministic and Random Jitter Tolerance JDR 0.55 — — Ul p-p 1
Sinusoidal Jitter Tolerance JSIN 0.1 — — Ul p-p 1
Total Jitter Tolerance JT 0.65 — — Ul p-p 1
Bit Error Ratio BER — — 1012 — —
Unit Interval ul 799.92 800 800.08 ps 2
AC Coupling Capacitor Crx 5 — 200 nF 3

Notes:
1. Measured at receiver.
2. Each Ul is 800 ps + 100 ppm.

3. The external AC coupling capacitor is required. It is recommended to be placed near the device transmitter outputs.
4. See RapidlO 1x/4x LP Serial Physical Layer Specification for interpretation of jitter specifications.
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/2_

VRX_DIFFp-p-max

VRX_DIFFppminf2 T~— — — — — — —

0

= VRX_DIFFp-p-min2 - — — — —

Receiver Differential Input Voltage

_ VRX_DIFFp-p-maXIZ _

0 0.275 0.4 0.6 0.725 1
Time (UI)

Figure 24. SGMII Receiver Input Compliance Mask
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Figure 25. SGMII AC Test/Measurement Load
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8.4 eTSEC IEEE Std 1588™ AC Specifications

Figure 26 shows the data and command output timing diagram.

e tTis88CLKOUT >
> tT1588CLKOUTH

TSEC_1588_CLK_OUT _é * _é %

tr1s880V

A

TSEC_1588_PULSE_OUT ><
TSEC_1588_TRIG_OUT

Figure 26. eTSEC IEEE 1588 Output AC Timing

1 The output delay is count starting rising edge if tr158gc, kouT IS Non-inverting. Otherwise, it is count starting falling edge.

Figure 27 shows the data and command input timing diagram.

<« lTis88CLK 5
< > tr1s88CLKH

TSEC_1588_CLK T T _w

TSEC_1588_TRIG_IN

tr1588TRIGH

A
Y

Figure 27. eTSEC IEEE 1588 Input AC timing

Table 42 provides the IEEE 1588 AC timing specifications.

Table 42. eTSEC IEEE 1588 AC Timing Specifications
At recommended operating conditions with LVpp/TVpp 0f 3.3V +5% or 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK clock period tr1s88CLK 3.3 — Trx_cLk*d ns 1
TSEC_1588_CLK duty cycle t11588CLKH 40 50 60 % —

Itr1s88CLK
TSEC_1588_CLK peak-to-peak jitter tT1588CLKINI — — 250 ps —
Rise time eTSEC_1588_CLK (20%-80%) | trissscLKINR 1.0 — 2.0 ns —
Fall time eTSEC_1588_CLK (80%-20%) | trisssCLKINF 1.0 — 2.0 ns —
TSEC_1588_CLK_OUT clock period tr1s88CLKOUT 2*tT1588CLK — — ns —
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Ethernet Management Interface Electrical Characteristics

Table 42. eTSEC IEEE 1588 AC Timing Specifications (continued)
At recommended operating conditions with LVpp/TVpp of 3.3 V £ 5% or 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK_OUT duty cycle tT1588CLKOTH 30 50 70 % —
Itr1ssscLKoUT
TSEC_1588_PULSE_OUT tr15880V 0.5 — 3.0 ns —

Note:

1.When TMR_CTRL[CKSEL] is set as ‘00’, the external TSEC_1588_CLK input is selected as the 1588 timer reference clock
source, with the timing defined in Table 42, “eTSEC IEEE 1588 AC Timing Specifications.” The maximum value of tr15ggc1
is defined in terms of Tty ¢k, that is the maximum clock cycle period of the equivalent interface speed that the eTSEC1
port is running at. When eTSEC1 is configured to operate in the parallel mode, the T1x ¢k is the maximum clock period
of the TSEC1_TX_CLK. When eTSEC1 operates in SGMII mode, the maximum value of tr1sggc k is defined in terms of
the recovered clock from SGMII SerDes. For example, for SGMII 10/100/1000 Mbps modes, the maximum value of
tris8cLk IS 3600, 360, 72 ns respectively. See the MPC8572E PowerQUICC™ |lI Integrated Communications Processor
Reference Manual for detailed description of TMR_CTRL registers.

2. It needs to be at least two times of the clock period of the clock selected by TMR_CTRL[CKSEL].

9 Ethernet Management Interface Electrical
Characteristics

The electrical characteristics specified here apply to M1 management interface signals ECn_MDIO
(management data input/output) and ECn_MDC (management data clock). The electrical characteristics
for GMII, SGMII, RGMII, RMII, TBI and RTBI are specified in “ Section 8, “ Ethernet: Enhanced
Three-Speed Ethernet (eTSEC).”

9.1  MIl Management DC Electrical Characteristics

The ECn_MDC and ECn_MDIO are defined to operate at a supply voltage of 3.3V or 2.5V. The DC
electrical characteristics for ECn_MDIO and ECn_MDC are provided in Table 43 and Table 44.

Table 43. MIl Management DC Electrical Characteristics (LVpp/TVpp=3.3 V)

Parameter Symbol Min Max Unit Notes

Supply voltage (3.3 V) LVpp/TVpp 3.13 3.47 \% 1,2
Output high voltage VoH 2.10 OVpp +0.3 \Y, —
(LVpp/TVpp = Min, oy = —1.0 mA)

Output low voltage VoL GND 0.50 \Y —
(LVpp/TVpp =Min, Ig. = 1.0 mA)

Input high voltage \m 2.0 — \% —
Input low voltage VL — 0.90 \Y —
Input high current A — 40 LA —

(LVpp/TVpp = Max, Viy 2 =2.1V)
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Table 43. MIl Management DC Electrical Characteristics (LVpp/TVpp=3.3 V) (continued)

Parameter Symbol Min Max Unit Notes

Input low current I —600 — LA —

(LVDD/TVDD = Max, V|y = 0.5V)

Note:

1. EC1_MDC and EC1_MDIO operate on LVpp.

2. EC3_MDC & EC3_MDIO and EC5_MDC & EC5_MDIO operate on TVpp.

3. Note that the symbol V), in this case, represents the LV, and TV, symbol referenced in Table 1.

Table 44. MIl Management DC Electrical Characteristics (LVpp/TVpp=2.5 V)
Parameters Symbol Min Max Unit Notes

Supply voltage 2.5 V LVpp/TVpD 2.37 2.63 \ 12
Output high voltage Vo 2.00 LVpp/TVpp + 0.3 \ —
(LVpp/TVpp = Min, IOH = -1.0 mA)
Output low voltage VoL GND -0.3 0.40 \% —
(LVDD/TVDD = Min, IOL =1.0 mA)
Input high voltage Vi 1.70 LVpp/TVpp + 0.3 —
Input low voltage Vi -0.3 0.70 —
Input high current iy — 10 HA 123
(Vin= LVpp, Vin=TVpp)
Input low current I -15 — HA 3
(Vin = GND)
Note:

1 EC1_MDC and EC1_MDIO operate on LVpp.
2 EC3_MDC & EC3_MDIO and EC5_MDC & EC5_MDIO operate on TVpp,.
3 Note that the symbol V,y, in this case, represents the LV, and TV, symbols referenced in Table 1.

9.2

MIl Management AC Electrical Specifications

Table 45 provides the M1l management AC timing specifications. There are three sets of Ethernet
management signals (EC1_MDC and EC1_MDIO, EC3 MDC and EC3_MDIO, EC5 MDC and
EC5 _MDIOQ). These are not explicitly shown in the table or in the figure following.

Table 45. MIl Management AC Timing Specifications

At recommended operating conditions with LVpp/TVpp of 3.3 V + 5% or 2.5 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit Notes
ECn_MDC frequency fupc 0.9 25 9.3 MHz 2,3
ECn_MDC period tvpe 107.5 — 1120 ns —
ECn_MDC clock pulse width high tMDCH 32 — — ns —
ECn_MDC to ECn_MDIO delay tMDKHDX 10 — 16*t1n_cik ns 5
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Table 45. MIl Management AC Timing Specifications (continued)
At recommended operating conditions with LVpp/TVpp of 3.3 V £ 5% or 2.5 V + 5%.

Parameter/Condition Symbol ! Min Typ Max Unit Notes
ECn_MDIO to ECn_MDC setup time tMDDVKH 5 — — ns —
ECn_MDIO to ECn_MDC hold time t\MDDXKH 0 — — ns —
ECn_MDC rise time tMDCR — — 10 ns 4
ECn_MDC fall time t\MDHE — — 10 ns 4

Notes:

1. The symbols used for timing specifications herein follow the pattern of tst two letters of functional block)(signal)(state)
(reference)(state) fOF INPULS @Nd tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, typkHpx
symbolizes management data timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are
invalid (X) or data hold time. Also, typpykn Symbolizes management data timing (MD) with respect to the time data input
signals (D) reach the valid state (V) relative to the ty,pc clock reference (K) going to the high (H) state or setup time. For
rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the eTSEC system clock speed, which is half of the Platform Frequency (fccg). The actual
ECn_MDC output clock frequency for a specific eTSEC port can be programmed by configuring the MgmtClIk bit field of
MPC8572E’s MIIMCFG register, based on the platform (CCB) clock running for the device. The formula is: Platform
Frequency (CCB)/(2*Frequency Divider determined by MIICFG[MgmtCIk] encoding selection). For example, if
MIICFG[MgmtCIk] = 000 and the platform (CCB) is currently running at 533 MHz, fy,pc = 533/(2*4*8) = 533/64 = 8.3 MHz.
That is, for a system running at a particular platform frequency (fccg), the ECn_MDC output clock frequency can be
programmed between maximum fypc = fccg/64 and minimum fypc = foccp/448. Refer to MPC8572E reference manual’s
MIIMCFG register section for more detail.

3. The maximum ECn_MDC output clock frequency is defined based on the maximum platform frequency for MPC8572E
(600 MHz) divided by 64, while the minimum ECn_MDC output clock frequency is defined based on the minimum platform
frequency for MPC8572E (400 MHz) divided by 448, following the formula described in Note 2 above. The typical
ECn_MDC output clock frequency of 2.5 MHz is shown for reference purpose per IEEE 802.3 specification.

4. Guaranteed by design.

5. tyip_cik is the platform (CCB) clock.

Figure 28 shows the M1 management AC timing diagram.

< tmbe > tMDcr —>
ECn_MDC

tMDCH tMbck

=Cn woio % | &7 W

tMDDVKH —>‘

—> tMDDXKH

ECn_MDIO
(Output)

tMDKHDX —>

Figure 28. MIl Management Interface Timing Diagram
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10 Local Bus Controller (eLBC)

This section describes the DC and AC electrical specifications for the local bus interface of the

MPC8572E.

10.1 Local Bus DC Electrical Characteristics

Local Bus Controller (eLBC)

Table 46 provides the DC electrical characteristics for the local bus interface operating at BVpp = 3.3V

DC.

Table 46. Local Bus DC Electrical Characteristics (3.3 V DC)

Parameter Symbol Min Max Unit
Supply voltage 3.3V BVpp 3.13 3.47 \%
High-level input voltage ViH 2 BVpp + 0.3 \Y
Low-level input voltage VL -0.3 0.8 \Y,
Input current Iin — +5 UA
(BV)y =0V orBV,y =BVpp)
High-level output voltage VoH BVpp - 0.2 — \Y,
(BVDD = min, lOH =-2 mA)
Low-level output voltage VoL — 0.2 \Y
(BVDD = min, loL = 2 mA)

Note:

1. Note that the symbol BV, in this case, represents the BV symbol referenced in Table 1.

Table 47 provides the DC electrical characteristics for the local bus interface operating at BVpp = 2.5V

DC.

Table 47. Local Bus DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit
Supply voltage 2.5V BVpp 2.37 2.63 \%
High-level input voltage Viy 1.70 BVpp + 0.3 \
Low-level input voltage Vi -0.3 0.7 \
Input current IH — 10 LA
(BViN1=0VorBV,y=BVpp)

i -15

High-level output voltage VoH 2.0 BVpp + 0.3 \Y
(BVDD = min, IOH =-1 mA)
Low-level output voltage VoL GND -0.3 0.4 \Y
(BVDD = min, |o|_ =1 mA)

Note:

1. The symbol BV, in this case, represents the BV,y symbol referenced in Table 1.
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Local Bus Controller (eLBC)

Table 48 provides the DC electrical characteristics for the local bus interface operating at BVpp = 1.8V
DC.

Table 48. Local Bus DC Electrical Characteristics (1.8 V DC)

Parameter Symbol Min Max Unit
Supply voltage 1.8V BVpp 1.71 1.89 \%
High-level input voltage ViH 0.65 x BVpp BVpp + 0.3 \Y
Low-level input voltage Vi -0.3 0.35 x BVpp \
Input current N TBD TBD HA
(BViN1=0VorBV,=BVpp)
High-level output voltage VoH BVpp - 0.2 — \
(lon = —100 pA)
High-level output voltage VoH BVpp —0.45 — \Y,
(lon = -2 MA)
Low-level output voltage VoL — 0.2 \%
(loL =100 pA)
Low-level output voltage VoL — 0.45 \Y
(loL =2 mA)
Note:

1. The symbol BV, in this case, represents the BV symbol referenced in Table 1.

10.2 Local Bus AC Electrical Specifications

Table 49 describes the general timing parameters of the local bus interface at BV pp = 3.3V DC.

Table 49. Local Bus General Timing Parameters (BVpp = 3.3 V DC)—PLL Enabled
At recommended operating conditions with BVpp of 3.3 V + 5%.

Parameter Symbol 1 Min Max Unit Notes

Local bus cycle time t BK 6.67 12 ns 2
Local bus duty cycle t BKHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT tLBKSKEW — 150 ps 7,8
Input setup to local bus clock (except LGTA/LUPWAIT) {LBIVKH1 1.8 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock tLBIVKH2 1.7 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) {LBIXKH1 1.0 — ns 3,4
LGTA/LUPWAIT input hold from local bus clock tLBIXKH2 1.0 — ns 3,4
LALE output negation to high impedance for LAD/LDP tLBOTOT 15 — ns 6
(LATCH hold time)

Local bus clock to output valid (except LAD/LDP and LALE) | t, gxHov1 — 2.3 ns —
Local bus clock to data valid for LAD/LDP t BKHOV2 — 24 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 2.3 ns 3
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Local Bus Controller (eLBC)

Table 49. Local Bus General Timing Parameters (BVpp = 3.3 V DC)—PLL Enabled (continued)

At recommended operating conditions with BVpp of 3.3 V * 5%. (continued)

Parameter Symbol 1 Min Max Unit Notes
Local bus clock to LALE assertion t BKHOVA4 — 23 ns 3
Output hold from local bus clock (except LAD/LDP and t BKHOX1 0.7 — ns 3
LALE)
Output hold from local bus clock for LAD/LDP t BKHOX2 0.7 — ns 3
Local bus clock to output high Impedance (except LAD/LDP | t gkHoz1 — 25 ns 5
and LALE)
Local bus clock to output high impedance for LAD/LDP t BKHOZ2 — 25 ns 5
Note:
1. The symbols used for timing specifications herein follow the pattern of t(rirst two letters of functional block)(signal)(state)

Table

(reference)(state) TOT INPULS and trirst wo le