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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.
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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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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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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Figure 16 showsthe TBI receive AC timing diagram.
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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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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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MPC8572E SGMII
SerDes Interface
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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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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

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.

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7

NXP Semiconductors

47



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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Figure 55. Minimum Transmitter Timing and Voltage Output Compliance Specifications

16.4.3

Differential Receiver (RX) Input Specifications

Table 63 defines the specifications for the differential input at all receivers (RXs). The parameters are
specified at the component pins.

Table 63. Differential Receiver (RX) Input Specifications

Symbol Parameter Min | Nominal Max Units Comments
ul Unit Interval 399.88 400 400.12 ps Each Ul is 400 ps + 300 ppm. Ul does not
account for Spread Spectrum Clock
dictated variations. See Note 1.
VRX-DIFFp-p Differential Input | 0.175 — 1.200 \Y, Vrx-DIFFp-p = 2*IVRx-D+ - VRx-D
Peak-to-Peak See Note 2.
Voltage
TRX-EYE Minimum 0.4 — — ul The maximum interconnect media and
Receiver Eye Transmitter jitter that can be tolerated by
Width the Receiver can be derived as
Trx-MAX-JITTER = 1 - Trx-eYE= 0.6 Ul
See Notes 2 and 3.
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PCI Express

Table 63. Differential Receiver (RX) Input Specifications (continued)

Symbol Parameter Min | Nominal Max Units Comments

Lrx-skew Total Skew — — 20 ns Skew across all lanes on a Link. This

includes variation in the length of SKP
ordered set (for example, COM and one to
five SKP Symbols) at the RX as well as any
delay differences arising from the
interconnect itself.

Notes:

1.
2.

No test load is necessarily associated with this value.

Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 57 should be used
as the RX device when taking measurements (also refer to the Receiver compliance eye diagram shown in Figure 56). If the
clocks to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500 consecutive Ul must
be used as a reference for the eye diagram.

. A Trx.eve = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the Transmitter and

interconnect collected any 250 consecutive Uls. The Trx.EYE-MEDIAN-to-MAX-JITTER SPecification ensures a jitter distribution
in which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget collected over
any 250 consecutive TX Uls. It should be noted that the median is not the same as the mean. The jitter median describes the
point in time where the number of jitter points on either side is approximately equal as opposed to the averaged time value.
If the clocks to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500 consecutive Ul
must be used as the reference for the eye diagram.

. The Receiver input impedance shall result in a differential return loss greater than or equal to 15 dB with the D+ line biased

to 300 mV and the D- line biased to -300 mV and a common mode return loss greater than or equal to 6 dB (no bias required)
over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid input levels. The
reference impedance for return loss measurements for is 50 ohms to ground for both the D+ and D- line (that is, as measured
by a Vector Network Analyzer with 50 ohm probes - see Figure 57). Note: that the series capacitors CTX is optional for the
return loss measurement.

. Impedance during all LTSSM states. When transitioning from a Fundamental Reset to Detect (the initial state of the LTSSM)

there is a 5 ms transition time before Receiver termination values must be met on all un-configured Lanes of a Port.

. The RX DC Common Mode Impedance that exists when no power is present or Fundamental Reset is asserted. This helps

ensure that the Receiver Detect circuit does not falsely assume a Receiver is powered on when it is not. This term must be
measured at 300 mV above the RX ground.

. It is recommended that the recovered TX Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit

algorithm using a minimization merit function. Least squares and median deviation fits have worked well with experimental
and simulated data.
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Serial RapidlO
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Sinusoidal
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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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Package Description

link shall be active in both the transmit and receive directions, and opposite ends of the links shall use
asynchronous clocks. Four lane implementations shall use CIPAT as defined in Annex 48A. Single lane
implementations shall use the CIJPAT sequence specified in Annex 48A for transmission on lane 0. The
amount of data represented in the eye shall be adequate to ensure that the bit error ratio is less than 1012,
The eye pattern shall be measured with AC coupling and the compliance template centered at 0 Volts
differential. The left and right edges of the template shall be aligned with the mean zero crossing points of
the measured data eye. The load for this test shall be 100 Q resistive +/— 5% differential to 2.5 GHz.

17.8.2 Jitter Test Measurements

For the purpose of jitter measurement, the effects of asingle-pole high passfilter witha3 dB point at (Baud
Frequency)/1667 is applied to the jitter. The data pattern for jitter measurementsis the Continuous Jitter
Test Pattern (CJPAT) pattern defined in Annex 48A of |EEE 802.3ae. All lanes of the LP-Serial link shall
be active in both the transmit and receive directions, and opposite ends of the links shall use asynchronous
clocks. Four laneimplementations shall use CIPAT asdefined in Annex 48A. Singlelaneimplementations
shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. Jitter shall be measured
with AC coupling and at 0 Volts differential. Jitter measurement for the transmitter (or for calibration of a
jitter tolerance setup) shall be performed with atest procedure resulting in a BER curve such as that
described in Annex 48B of |EEE 802.3ae.

17.8.3 Transmit Jitter

Transmit jitter is measured at the driver output when terminated into aload of 100 Q resistive +/— 5%
differential to 2.5 GHz.

17.8.4 Jitter Tolerance

Jitter tolerance ismeasured at thereceiver using ajitter tolerancetest signal. Thissignal isobtained by first
producing the sum of deterministic and random jitter defined in Section 17.6, “ Receiver Specifications,”
and then adjusting the signal amplitude until the data eye contactsthe 6 points of the minimum eye opening
of the receive template shown in Figure 60 and Table 75. Note that for this to occur, the test signal must
have vertical waveform symmetry about the average value and have horizontal symmetry (includingjitter)
about the mean zero crossing. Eye template measurement requirements are as defined above. Random
jitter is calibrated using a high pass filter with alow frequency corner at 20 MHz and a 20 dB/decade
roll-off below this. The required sinusoidal jitter specified in Section 17.6, “Receiver Specifications,” is
then added to the signal and the test load is replaced by the receiver being tested.

18 Package Description

This section describes package parameters, pin assignments, and dimensions.
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
IRQ_OUT Interrupt Output u24 o} OVpp 2,4
1588
TSEC_1588_CLK Clock In AM22 I LVpbp —
TSEC_1588_TRIG_IN Trigger In AM23 | LVpp —
TSEC_1588_TRIG_OUT Trigger Out AA23 (0] LVpp 59
TSEC_1588_CLK_OUT Clock Out AC23 O LVpp 5,9
TSEC_1588_PULSE_OUT1 Pulse Outl AA22 ] LVpp 5,9
TSEC_1588_PULSE_OUT2 Pulse Out2 AB23 O LVpp 5,9

Ethernet Management Interface 1

EC1_MDC Management Data Clock AL30 (0] LVpp 59

EC1_MDIO Management Data In/Out AM25 110 LVpp —

Ethernet Management Interface 3

EC3_MDC Management Data Clock AF19 o TVpp 59

EC3_MDIO Management Data In/Out AF18 /0 TVpp —

Ethernet Management Interface 5

EC5_MDC Management Data Clock AF14 o TVpp 21

EC5_MDIO Management Data In/Out AF15 I/O TVpp —

Gigabit Ethernet Reference Clock

EC_GTX_CLK125 Reference Clock AM24 LVpp 32

Three-Speed Ethernet Controller 1

TSEC1_RXD[7:0)/FIFO1_RXDJ[ | Receive Data AM28, AL28, AM26, | LVpp 1
7:0] AK23, AM27, AK26,

AL29, AM30
TSEC1_TXD[7:0)/FIFO1_TXD[ | Transmit Data AC20, AD20, AE22, (0] LVpp 1,5,9
7:0] AB22, AC22, AD21,

AB21, AE21
TSEC1_COL/FIFO1_TX_FC Collision Detect/Flow Control AJ23 I LVpp 1
TSEC1 CRS/FIFO1_RX_FC Carrier Sense/Flow Control AM31 110 LVpp 1,16
TSEC1 GTX_CLK Transmit Clock Out AK27 (0] LVpp
TSEC1_RX_CLK/FIFO1_RX_C | Receive Clock AL25 | LVpp 1
LK
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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 gl?r\)’\;ﬁ; Notes
MSRCIDJ[0:1] Memory Debug Source Port ID |U27, T29 (0] OVpp 5,9,30
MSRCIDJ[2:4] Memory Debug Source Port ID |U28, W24, W28 (0] OVpp 21
MDVAL Memory Debug Data Valid V26 o OVpp 2,21
CLK_OUT Clock Out u32 o OVpp 11

Clock
RTC Real Time Clock V25 | OVpp —
SYSCLK System Clock Y32 I OVpp —
DDRCLK DDR Clock AA29 | OVpp 31
JTAG
TCK Test Clock T28 | OVpp
TDI Test Data In T27 | OVpp 12
TDO Test Data Out T26 (0] OVpp —
T™MS Test Mode Select u26 | OVpp 12
TRST Test Reset AA32 | OVpp 12
DFT
L1 TSTCLK L1 Test Clock V32 | OVpp 18
L2_TSTCLK L2 Test Clock V31 [ OVpp 18
LSSD_MODE LSSD Mode N24 | OVpp 18
TEST_SEL Test Select 0 K28 [ OVpp 18
Power Management
ASLEEP Asleep P28 0] OVpp | 9,15,21
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Clocking

Table 81 describes the clock ratio between 500 Corel and the €500 core complex bus (CCB). Thisratio
is determined by the binary value of LWE[O]/LBS[0]/LFWE, UART_SOUT[1], and READY_P1 signals
at power up, as shown in Table 81.

Table 81. €500 Corel to CCB Clock Ratio

Binary Value of Binary Value of
ﬁwﬁ[g&‘fg‘[}o&/_ﬂn e500 Corel:CCB Clock Ratio mwﬁfg_li’sséod/_r[l] e500 Corel:CCB Clock Ratio
READY_P1 Signals READY_P1 Signals
000 Reserved 100 2:1
001 Reserved 101 5:2 (2.5:1)
010 Reserved 110 31
011 3:2 (1.5:1) 111 7:2 (3.5:1)

19.4 DDR/DDRCLK PLL Ratio

The dual DDR memory controller complexes can be synchronous with, or asynchronous to, the CCB,
depending on configuration.

Table 82 describes the clock ratio between the DDR memory controller complexes and the DDR PLL
reference clock, DDRCLK, which is not the memory bus clock. The DDR memory controller complexes
clock frequency is equal to the DDR datarate.

When synchronous modeis sel ected, the memory buses are clocked at half the CCB clock rate. The default
mode of operation isfor the DDR datarate for both DDR controllers to be equal to the CCB clock ratein
synchronous mode, or the resulting DDR PLL rate in asynchronous mode.

In asynchronous mode, the DDR PLL rateto DDRCLK ratioslisted in Table 82 reflectsthe DDR datarate
to DDRCLK ratio, because the DDR PLL rate in asynchronous mode means the DDR data rate resulting
from DDR PLL output.

Note that the DDR PLL reference clock input, DDRCLK, isonly required in asynchronous mode.
MPC8572E does not support running one DDR controller in synchronous mode and the other in
asynchronous mode.

Table 82. DDR Clock Ratio

Binary Value of
TSEC_1588 CLK_OUT,
TSEC 1588 PULSE_OUTL,
TSEC_1588 PULSE_OUT?2 Signals

DDR:DDRCLK Ratio

000 31
001 4:1
010 6:1
011 8:1
100 10:1
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Thermal
in the above equation refers to the negotiated link width as the result of PCI Express link training, which
may or may not be the same as the link width POR selection.

For proper serial Rapidl O operation, the CCB clock frequency must be greater than:

2 x (0.80) x (serial RapidlO interface frequency) x (serial RapidlO link width)
64

See Section 20.4, “ 1x/4x LP-Seria Signal Descriptions,” in the MPC8572E Power QUICC I11 Integrated
Host Processor Family Reference Manual for Serial Rapidl O interface width and frequency details.

20 Thermal

This section describes the thermal specifications of the MPC8572E.
Table 84 shows the thermal characteristics for the package, 1023 33 x 33 FC-PBGA.

The package uses a 29.6 x 29.6 mm lid that attaches to the substrate. Recommended maximum heat sink
forceis 10 pounds force (45 Newton).

Table 84. Package Thermal Characteristics

Rating Board Symbol Value Unit Notes
Junction to ambient, natural convection Single-layer (1s) Reia 15 °ciw 1,2
Junction to ambient, natural convection Four-layer (2s2p) Reia 11 °ciw 1,3
Junction to ambient (at 200 ft./min.) Single-layer (1s) Reima 11 °ciw 1,3
Junction to ambient (ar 200 ft./min.) Four-layer (2s2p) Reiva 8 °ciw 1,3
Junction to board — Reis 4 °ciw 4
Junction to case — Reic 0.5 °ciw 5

Notes:

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance

2. Per JEDEC JESD51-2 with the single-layer board (JESD51-3) horizontal.

. Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured
on the top surface of the board near the package.

5. Thermal resistance between the active surface of the die and the case top surface determined by the cold plate method
(MIL SPEC-883, Method 1012.1).

w

20.1 Temperature Diode

The MPC8572E has atemperature diode on the microprocessor that can be used in conjunction with other
system temperature monitoring devices (such as Analog Devices, ADT7461™). These devices use the
negative temperature coefficient of adiode operated at a constant current to determine the temperature of
the microprocessor and its environment. It is recommended that each MPC8572E device be calibrated.

The following are the specifications of the on-board temperature diode:
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System Design Information

21 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPC8572E.

21.1 System Clocking

The platform PLL generates the platform clock from the externally supplied SY SCLK input. The
frequency ratio between the platform and SY SCLK is selected using the platform PLL ratio configuration
bitsasdescribedin Section 19.2, “CCB/SY SCLK PLL Ratio.” The MPC8572E includesseven PLLs, with
the following functions:

» Two core PLLs haveratiosthat are individually configurable. Each €500 core PLL generates the
core clock as adave to the platform clock. The frequency ratio between the €500 core clock and
the platform clock is selected using the €500 PLL ratio configuration bits as described in
Section 19.3, “€500 Core PLL Ratio.”

» The DDR complex PLL generates the clocking for the DDR controllers.

* Thelocal busPLL generatesthe clock for the local bus.

 ThePLL for the SerDesl moduleis used for PCl Express and Serial Rapid 10 interfaces.
» ThePLL for the SerDes2 module is used for the SGMII interface.

21.2 Power Supply Design

21.2.1 PLL Power Supply Filtering

Each of the PLLsisted above is provided with power through independent power supply pins
(AVpp_PLAT, AVpp_COREOQ, AV yp_COREL, AVpp_DDR, AVpp_LBIU, AVpp_SRDS1 and

AV pp_SRDS2 respectively). The AV pp level should always be equivaent to Vpp, and preferably these
voltages are derived directly from Vyp through alow frequency filter scheme such as the following.

There are anumber of waysto reliably provide power to the PLLS, but the recommended solution isto
provide independent filter circuits per PLL power supply asillustrated in Figure 62, one to each of the

AV pp pins. By providing independent filtersto each PLL the opportunity to cause noise injection from
one PLL to the other is reduced.

This circuit isintended to filter noise in the PLLs resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum Effective Series Inductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit should be placed as close as possible to the specific AV pp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitorsto the AV pp
pin, which is on the periphery of the 1023 FC-PBGA footprint, without the inductance of vias.
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System Design Information

logic does not interfere with normal chip operation. While the TAP controller can be forced to the reset
state using only the TCK and TMSsignals, generally systemsassert TRST during the power-on reset flow.
Simply tying TRST to HRESET is not practical because the JTAG interfaceis aso used for accessing the
common on-chip processor (COP), which implements the debug interface to the chip.

The COP function of these processors allow a remote computer system (typically, a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
interface connects primarily through the JTAG port of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert HRESET or TRST to fully
control the processor. If the target system has independent reset sources, such as voltage monitors,
watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be
merged into these signals with logic.

The arrangement shown in Figure 66 allows the COP port to independently assert HRESET or TRST,
while ensuring that the target can drive HRESET as well.

The COP interface has a standard header, shown in Figure 65, for connection to the target system, and is
based on the 0.025" square-post, 0.100" centered header assembly (often called a Berg header). The
connector typically has pin 14 removed as a connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory
examination/modification, and other standard debugger features. An inexpensive option can beto leave
the COP header unpopulated until needed.

Thereisno standardized way to number the COP header; so emulator vendors have issued many different
pin numbering schemes. Some COP headers are numbered top-to-bottom then |eft-to-right, while others
use |eft-to-right then top-to-bottom. Still others number the pins counter-clockwise from pin 1 (aswith an
IC). Regardless of the numbering scheme, the signal placement recommended in Figure 65 is common to
all known emulators.

21.9.1 Termination of Unused Signals

If the JTAG interface and COP header is not used, Freescale recommends the following connections:

e TRST should betied to HRESET through a 0 kQ isolation resistor so that it is asserted when the
system reset signal (HRESET) is asserted, ensuring that the JTAG scan chainisinitialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
asshown in Figure 66. If thisis not possible, the isolation resistor allows future accessto TRST in
case a JTAG interface may need to be wired onto the system in future debug situations.

* No pull-up/pull-down isrequired for TDI, TMS, TDO or TCK.
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Figure 66. JTAG Interface Connection

21.10 Guidelines for High-Speed Interface Termination

21.10.1 SerDes 1 Interface Entirely Unused

If the high-speed SerDes 1 interfaceis not used at all, the unused pin should be terminated as described in
this section.
The following pins must be left unconnected (float):
e SD1 TX[7:0]
« SD1 _TX[7:0]
* Reserved pins C24, C25, H26, H27
The following pins must be connected to XGND_SRDS1.
e SD1 RX[7:0]
SD1_RX[7:0]
SD1 REF CLK
SD1_REF CLK

Pins K32 and C29 must be tied to XV pp_SRDSI. Pins K31 and C30 must be tied to XGND_SRDS1
through a 300-Q resistor.

The POR configuration pin cfg_srdsl _enon TSEC2_TXD[5] can be used to power down SerDes 1 block
for power saving. Note that both SYDD_SRDS1 and XVDD_SRDSI1 must remain powered.

21.10.2 SerDes 1 Interface Partly Unused

If only part of the high speed SerDes 1 interface pins are used, the remaining high-speed serial 1/0 pins
should be terminated as described in this section.

The following pins must be left unconnected (float) if not used:
« SD1_TX[7:0]
« SD1 _TX[7:0]
* Reserved pins. C24, C25, H26, H27
The following pins must be connected to XGND_SRDSL if not used:
« SD1 _RX[7:0]
« SD1 _RX[7:0]

Pins K32 and C29 must be tied to XV pp_SRDSI. Pins K31 and C30 must be tied to XGND_SRDS1
through a 300-Q resistor.
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