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Overview

— 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)
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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.
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Input Clocks
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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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DDR2 and DDR3 SDRAM Controller

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.

MCKIn] \./
[ tMCK —>

IDISKEW —»| | <—

| | /_—i |
1 1
MDQSIn] I I / \ /I A\

| | |
: : —>| |« tDiskaw
| | |

MDQ[x] : | Do>§8 D1 :
: : —>| |<— TIp|skew :

Vam——a—
4 "
|

|

|

|

|

|

|

|

|

|

_______________________><__

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

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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DDR2 and DDR3 SDRAM Controller

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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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Figure 17 shows the TBI receive the timing diagram.
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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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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)
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Figure 24. SGMII Receiver Input Compliance Mask
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Figure 25. SGMII AC Test/Measurement Load
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Ethernet Management Interface Electrical Characteristics

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.
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Figure 28. MIl Management Interface Timing Diagram
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Table 54. 12C DC Electrical Characteristics (continued)

Capacitance for each I/O pin C — 10 pF —

Notes:

1. Output voltage (open drain or open collector) condition = 3 mA sink current.

2. Refer to the MPC8572E PowerQUICC™ Il Integrated Host Processor Family Reference Manual for information on the digital
filter used.

3. I/O pins will obstruct the SDA and SCL lines if OVpp is switched off.

13.2 1°C AC Electrical Specifications

Table 55 provides the AC timing parameters for the 12C interfaces.

Table 55. I1°C AC Electrical Specifications
At recommended operating conditions with OVpp of 3.3 V + 5%. All values refer to V,, (min) and V,_(max) levels (see Table 2).

Parameter Symbol? Min Max Unit
SCL clock frequency floc 0 400 kHz*
Low period of the SCL clock tocL 1.3 — us
High period of the SCL clock tiocH 0.6 — us
Setup time for a repeated START condition tiosvKH 0.6 — us
Hold time (repeated) START condition (after this period, the first tosxKL 0.6 — us
clock pulse is generated)
Data setup time ti2DVKH 100 — ns
Data input hold time: toDXKL us
CBUS compatible masters — —
I°C bus devices 02 —
Data output delay time tOVKL — 0.9° us
Setup time for STOP condition tioPVKH 0.6 — us
Bus free time between a STOP and START condition ti2KHDX 1.3 — us
Noise margin at the LOW level for each connected device VL 0.1 x OVpp — \
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \
(including hysteresis)
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High-Speed Serial Interfaces (HSSI)

15 High-Speed Serial Interfaces (HSSI)

The MPC8572E features two Serializer/Deserializer (SerDes) interfaces to be used for high-speed serial
interconnect applications. The SerDesl interface can be used for PCI Express and/or Serial Rapidl O data
transfers. The SerDes2 is dedicated for SGMI 1 application.

This section describes the common portion of SerDes DC electrical specifications, which isthe DC
requirement for SerDes Reference Clocks. The SerDes data lan€e’s transmitter and receiver reference
circuits are al'so shown.

15.1 Signal Terms Definition

The SerDes utilizes differential signaling to transfer data across the serial link. This section definesterms
used in the description and specification of differential signals.

Figure 43 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for
description. The figure shows waveform for either atransmitter output (SDn_TX and SDn_TX) or a
receiver input (SDn_RX and SDn_RX). Each signal swings between A Volts and B Volts where A > B.

Using this waveform, the definitions are as follows. To simplify illustration, the following definitions
assume that the SerDes transmitter and receiver operate in afully symmetrical differential signaling
environment.

1. Single-Ended Swing

The transmitter output signals and the receiver input signals SDn_TX, SDn_TX, SDn_RX and
SDn_RX each have a peak-to-peak swing of A - B Volts. Thisisalso referred as each signal wire's
Single-Ended Swing.

2. Differential Output Voltage, Vop (or Differential Output Swing):

The Differential Output Voltage (or Swing) of the transmitter, V op, is defined as the difference of
the two complimentary output voltages: Vsp, 1x —Vspn Tx. TheV op value can be either positive
or negative. - -

3. Differential Input Voltage, V,p (or Differential Input Swing):

The Differential Input Voltage (or Swing) of thereceiver, V,p, is defined as the difference of the
two complimentary input voltages: Vsp, rx - Vaon rx, The V,p value can be either positive or
negative. B B

4. Differential Peak Voltage, Vp rrp

The peak value of the differential transmitter output signal or the differential receiver input signal
is defined as Differential Peak Voltage, Vp g = |A — B| Volts.

5. Differential Peak-to-Peak, Vprrpp

Because the differential output signal of the transmitter and the differential input signal of the
receiver each range from A — B to A — B) Volts, the peak-to-peak value of the differential
transmitter output signal or the differential receiver input signal is defined as Differential
Peak-to-Peak Voltage, Vprrp.p = 2*Vprrp = 2 |(A —B)| Volts, whichistwice of differential
swinginamplitude, or twiceof the differential peak. For example, the output differential peak-peak
voltage can also be calculated as Vrx.pirrp-p = 2* [V opl-
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High-Speed Serial Interfaces (HSSI)
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Figure 53. Single-Ended Measurement Points for Rise and Fall Time Matching

The other detailed AC requirements of the SerDes Reference Clocksis defined by each interface protocol
based on application usage. Refer to the following sections for detailed information:

» Section 8.3.2, “AC Requirements for SGMII SD2 REF CLK and SD2_REF CLK”
» Section 16.2, “AC Requirements for PCl Express SerDes Reference Clocks”
» Section 17.2, “AC Requirements for Serial RapidlO SD1_REF CLK and SD1 REF CLK”

15.2.4.1 Spread Spectrum Clock

SD1 REF CLK/SD1 REF CLK are designed to work with a spread spectrum clock (+0 to —0.5%
spreading at 30—33 KHz rateisallowed), assuming both ends have samereference clock. For better results,
a source without significant unintended modulation should be used.

SD2 REF _CLK/SD2 REF_CLK arenot to be used with, and should not be clocked by, aspread spectrum
clock source.

15.3 SerDes Transmitter and Receiver Reference Circuits

Figure 54 shows the reference circuits for SerDes data lane’s transmitter and receiver.

SD1 _TXnor SD1_RXn or
SD2_RXn
50 O SD2_TXn _
M X
. 50 Q .
Transmitter Receiver
50 Q

AN X
SD1_TXnor SD1 RXn or S50 Q
SDZ_TXn SD2_RXn

Figure 54. SerDes Transmitter and Receiver Reference Circuits

The DC and AC specification of SerDes data lanes are defined in each interface protocol section below
(PCI Express, Serial Rapid 10 or SGMII) in this document based on the application usage:

e Section 8.3, “SGMII Interface Electrical Characteristics’
» Section 16, “PCl Express’
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17.5 Transmitter Specifications
LP-Seria transmitter electrical and timing specifications are stated in the text and tables of this section.

Serial RapidlO

The differential return loss, S11, of the transmitter in each case shall be better than

* -10dB for (Baud Frequency)/10 < Freq(f) < 625 MHz, and

e -10dB + 10log(f/625 MHz) dB for 625 MHz < Freq(f) < Baud Frequency

The reference impedance for the differential return loss measurementsis 100 Q resistive. Differential
return loss includes contributions from on-chip circuitry, chip packaging and any off-chip components
related to the driver. The output impedance requirement appliesto all valid output levels.

It isrecommended that the 20%-80% rise/fall time of the transmitter, as measured at the transmitter output,
in each case have a minimum value 60 ps.

It is recommended that the timing skew at the output of an LP-Serial transmitter between the two signals
that comprise adifferential pair not exceed 25 psat 1.25 GB, 20 psat 2.50 GB and 15 ps at 3.125 GB.

Table 65. Short Run Transmitter AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON of
either signal comprising a
differential pair

Differential Output Voltage VDIEEPP 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

Multiple output skew Smo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval ul 800 800 ps +/- 100 ppm

Table 66. Short Run Transmitter AC Timing Specifications—2.5 GBaud
Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON of
either signal comprising a
differential pair

Differential Output Voltage Vpieepp 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7
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Serial RapidlO

Table 66. Short Run Transmitter AC Timing Specifications—2.5 GBaud (continued)

Range
Characteristic Symbol Unit Notes
Min Max

Multiple Output skew Swmo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval ul 400 400 ps +/- 100 ppm

Table 67. Short Run Transmitter AC Timing Specifications—3.125 GBaud
Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON of
either signal comprising a
differential pair

Differential Output Voltage VDIEEPP 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

Multiple output skew Smo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval ul 320 320 ps +/— 100 ppm

Table 68. Long Run Transmitt

er AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON of
either signal comprising a
differential pair

Differential Output Voltage VpIiEEpPP 800 1600 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

Multiple output skew Smo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval ul 800 800 ps +/- 100 ppm

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
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Serial RapidlO

Table 72. Receiver AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministic and Random | Jpr 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance?® It 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 — —
Unit Interval ul 800 800 ps +/- 100 ppm
Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 59. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.

Table 73. Receiver AC Timing Specifications—2.5 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministic and Random | Jpg 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance! Jr 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 — —
Unit Interval ul 400 400 ps +/— 100 ppm
Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 59. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.
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Serial RapidlO

8.5 Ul p-p

Sinusoidal
Jitter
Amplitude

0.10 Ul p-p

22.1 kHz Frequency 1.875 MHz 20 MHz

Figure 59. Single Frequency Sinusoidal Jitter Limits

17.7 Receiver Eye Diagrams

For each baud rate at which an LP-Serial receiver is specified to operate, the receiver shall meet the
corresponding Bit Error Rate specification (Table 72, Table 73, and Table 74) when the eye pattern of the
receiver test signal (exclusiveof sinusoidal jitter) fallsentirely within the unshaded portion of the Receiver
Input Compliance Mask shown in Figure 60 with the parameters specified in Table 75. The eye pattern of
the receiver test signal is measured at the input pins of the receiving device with the device replaced with
a100-Q +/— 5% differential resistive load.
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
TSEC1_RX_DV/FIFO1_RX_D |Receive Data Valid AL24 | LVpp 1
V/FIFO1_RXCJO0]

TSEC1_RX_ER/FIFO1_RX_E |Receive Data Error AM29 | LVpp 1
R/FIFO1_RXC[1]
TSEC1_TX_CLK/FIFO1_TX_C | Transmit Clock In AB20 | LVpp 1
LK
TSEC1_TX_EN/FIFO1_TX_EN | Transmit Enable AJ24 (0] LVpp 1,22
/FIFO1_TXC[0]
TSEC1 _TX_ER/FIFO1_TX_ER | Transmit Error AK25 (0] LVpp 1,59
R/FIFO1_TXCI[1]
Three-Speed Ethernet Controller 2
TSEC2_RXD[7:0]/FIFO2_RXD[ | Receive Data AG22, AH20, AL22, | LVpp 1
7:0])/FIFO1_RXDJ[15:8] AG20, AK21, AK22,
AJ21, AK20
TSEC2_TXD[7:0])/FIFO2_TXDJ[ | Transmit Data AH21, AF20, AC17, (0] LVpp [1,5,9,24
7:0J/FIFO1_TXD[15:8] AF21, AD18, AF22,
AE20, AB18
TSEC2_COL/FIFO2_TX_FC Collision Detect/Flow Control AE19 I LVpp 1
TSEC2_CRS/FIFO2_RX_FC Carrier Sense/Flow Control AJ20 110 LVpp 1,16
TSEC2_GTX_CLK Transmit Clock Out AE18 (0] LVpp —
TSEC2_RX_CLK/FIFO2_RX_C | Receive Clock AL23 I LVpp 1
LK
TSEC2_RX_DV/FIFO2_RX_D |Receive Data Valid AJ22 | LVpp 1
V/FIFO1_RXC[2]
TSEC2_RX_ER/FIFO2_RX_E |Receive Data Error AD19 | LVpp 1
R
TSEC2_TX_CLK/FIFO2_TX_C | Transmit Clock In AC19 | LVpp 1
LK
TSEC2_TX_EN/FIFO2_TX_EN | Transmit Enable AB19 (0] LVpp 1,22
/FIFO1_TXC[2]
TSEC2_TX_ER/FIFO2_TX_ER | Transmit Error AB17 (0] LVpp 1,59
R
Three-Speed Ethernet Controller 3
TSEC3_TXD[3:0)/FEC_TXD[3: | Transmit Data AG18, AG17, AH17, (0] TVpp 1,5,9
0)/FIFO3_TXD[3:0] AH19
TSEC3_RXD[3:0)/FEC_RXD[3: | Receive Data AG16, AK19, AD16, | TVpp 1
0])/FIFO3_RXD[3:0] AJ19
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Signal Signal Name Package Pin Number | Pin Type Power Notes
Supply
SD1_RX[7:0] Receive Data (positive) P32, N30, M32, L30, | XVpp_sr —
G30, F32, E30, D32 DS1
SD1_RX[7:0] Receive Data (negative) P31, N29, M31, L29, | XVbp_sr —
G29, F31, E29, D31 DS1
SD1_TX[7] PClel Tx Data Lane 7/ SRIO or | M26 O XVpp sr —
PCle2 Tx Data Lane 3/ PCle3 DS1
TX Data Lane 1
SD1_TX[6] PClel Tx DataLane 6/SRIO or |L24 (0] XVpp_sr —
PCle2 Tx Data Lane 2 / PCle3 DS1
TX Data Lane 0
SD1_TX[5] PClel Tx Data Lane 5/SRIO or | K26 o XVpp_sr —
PCle2 Tx Data Lane 1 DS1
SD1_TX[4] PClel Tx Data Lane 4/ SRIO or | J24 O XVpp sr —
PCle2 Tx Data Lane 0 DS1
SD1_TX[3] PClel Tx Data Lane 3 G24 (0] XVpp_sr —
DS1
SD1_TX[2] PClel Tx Data Lane 2 F26 (0] XVpp_sr —
DS1
SD1_TX[1] PClel Tx Data Lane 1] E24 (0] XVpp_sr —
DS1
SD1_TX[0] PClel Tx Data Lane 0 D26 (0] XVbp_sr —
DS1
SD1_TX[7:0] Transmit Data (negative) M27, L25, K27, J25, (0] XVpp sr —
G25, F27, E25, D27 DS1
SD1_PLL_TPD PLL Test Point Digital J32 O XVpp_sr 17
DS1
SD1_REF_CLK PLL Reference Clock H32 | XVbp_sr —
DS1
SD1_REF_CLK PLL Reference Clock H31 I XVbp_sr —
Complement DS1
Reserved — C29, K32 — — 26
Reserved — C30, K31 — — 27
Reserved — C24, C25, H26, H27 — — 28
Reserved — AL20, AL21 — — 29
SerDes (x4) SGMII
SD2_RX[3:0] Receive Data (positive) AK32, AJ30, AF30, | XVpp_sR —
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
SD2_RX[3:0] Receive Data (negative) AK31, AJ29, AF29, I XVpp_sR —
AE31 DS2
SD2_TX[3] SGMII Tx Data eTSEC4 AH26 o XVpp_sr —
DS2
SD2_TX[2] SGMII Tx Data eTSEC3 AG24 O XVpp_sr —
DS2
SD2_TX[1] SGMII Tx Data eTSEC2 AE24 ] XVpp_sR —
DS2
SD2_TX[0] SGMII Tx Data eTSEC1 AD26 ) XVpp_sR —
DS2
SD2_TX[3:0] Transmit Data (negative) AH27, AG25, AE25, (0] XVpp sRr —
AD27 DS2
SD2_PLL_TPD PLL Test Point Digital AH32 o XVpp_sr 17
DS2
SD2_REF_CLK PLL Reference Clock AG32 XVpp_sr —
DS2
SD2_REF_CLK PLL Reference Clock AG31 | XVbp_sr —
Complement DS2
Reserved — AF26, AF27 — — 28
General-Purpose Input/Output
GPINOUT[0:7] General Purpose Input / Output | B27, A28, B31, A32, 110 BVpp —
B30, A31, B28, B29
System Control
HRESET Hard Reset AC31 | OVpp —
HRESET_REQ Hard Reset Request L23 (0] OVpp 21
SRESET Soft Reset P24 | OVpp —
CKSTP_INO Checkstop In Processor 0 N26 | OVpp —
CKSTP_IN1 Checkstop In Processor 1 N25 | OVpp —
CKSTP_OUTO Checkstop Out Processor 0 u29 o OVpp 2,4
CKSTP_OUT1 Checkstop Out Processor 1 T25 o OVpp 2,4
Debug
TRIG_IN Trigger In P26 | OVpp —
TRIG_OUT/READY_PO/QUIES | Trigger Out / Ready Processor | P25 (0] OVpp 21
CE 0/ Quiesce
READY_P1 Ready Processor 1 N28 (0] OVpp 509
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Clocking

Table 82. DDR Clock Ratio (continued)

Binary Value of
TSEC_1588_CLK_OUT, _ .
TSEC_1588_PULSE_OUTL, DDR:DDRCLK Ratio
TSEC_1588_PULSE_OUT? Signals

101 12:1
110 14:1
111 Synchronous mode

19.5 Frequency Options

19.5.1 Platform to Sysclk Frequency Options

Table 83 shows the expected frequency values for the platform frequency when using the specified CCB
clock to SY SCLK ratio.
Table 83. Frequency Options for Platform Frequency

SVSCLK Raio SYSCLK (MH2)
33.33 41.66 50 66.66 83 100 111 133.33
Platform /CCB Frequency (MHz)
4 400 444 533
5 415 500 555
6 400 498 600
8 400 533
10 417 500
12 400 500 600

19.5.2 Minimum Platform Frequency Requirements for High-Speed
Interfaces
Section 4.4.3.6, “1/0 Port Selection,” in the MPC8572E Power QUICC |11 Integrated Host Processor

Family Reference Manual describes various high-speed interface configuration options. Notethat the CCB
clock frequency must be considered for proper operation of such interfaces as described bel ow.

For proper PCI Express operation, the CCB clock frequency must be greater than or equal to:
527 MHz x (PCI Express link width)
8

See Section 21.1.3.2, “Link Width,” in the MPC8572E Power QUICC I11 Integrated Host Processor
Family Reference Manual for PCI Expressinterface width details. Note that the “ PCl Express link width”

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7
NXP Semiconductors

124



22 Ordering Information

Ordering information for the parts fully covered by this specification document is provided in
Section 22.1, “Part Numbers Fully Addressed by this Document.”

Ordering Information

22.1 Part Numbers Fully Addressed by this Document

Table 86 through Table 88 provide the Freescale part numbering nomenclature for the MPC8572E. Note
that the individual part numbers correspond to a maximum processor core frequency. For available
frequencies, contact your local Freescale sales office. In addition to the processor frequency, the part
numbering scheme also includes an application modifier which may specify special application
conditions. Each part number also contains arevision code which refers to the die mask revision number.

Table 86. Part Numbering Nomenclature—Rev 2.2.1

MPC nnnn e t I pp ffm r
Product Part Security Temperature Power P;C::f]ee Processor Frequency/ Silicon
Code! |Identifier| Engine P Tﬁ/pez DDR Data Rate® Revision
MPC 8572 |E =Included |Blank = 0to 105°C |Blank = |PX = AVN = E=Ver. 221
PPC C =-401t0 105°C |Standard | Leaded, 1500-MHz processor; (SVR =
L =Low |FC-PBGA 800 MT/s DDR data rate | Ox80E8_0022)
VT = Pb-free, SEC included
- FC-PBGA? AUL = -
Blank = Not VJ = Fully 1333-MHz processor; | E= Ver. 2_'2'1
included Pb-free 667 MT/s DDR datarate | (SVR=
ATL = SEC not
1200-MHz processor; included
667 MT/s DDR data rate
ARL =
1067-MHz processor;
667 MT/s DDR data rate
Notes:

1 MPC stands for “Qualified.”
PPC stands for “Prototype”

See Section 18, “Package Description,” for more information on the available package types.

3 Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this specification
support all core frequencies. Additionally, parts addressed by part number specifications may support other maximum core
frequencies.

4. The VT part number is ROHS-compliant with the permitted exception of the C4 die bumps.

5. The VJ part number is entirely lead-free. This includes the C4 die bumps.
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