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Overview

— Supports fully nested interrupt delivery
— Interrupts can be routed to external pin for external processing.
— Interrupts can be routed to the e500 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 IPSec, 
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 F2m and F(p) modes and programmable field size up to 

1023 bits
— 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-bit 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 all algorithms

— KEU—Kasumi execution unit 
– Implements F8 algorithm for encryption and F9 algorithm for integrity checking
– Also supports A5/3 and GEA-3 algorithms

— 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
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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 bytes in 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 lookup engine offloads table searches from e500 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 I2C controllers
— Two-wire interface
— Multiple master support
— Master or slave I2C mode support
— On-chip digital filtering rejects spikes on the bus

• Boot sequencer
— Optionally loads configuration data from serial ROM at reset the I2C interface
— Can be used to initialize configuration registers and/or memory
— Supports extended I2C addressing mode
— Data integrity 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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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
– Up to 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 descriptors into L2 cache

• 10/100 Fast Ethernet controller (FEC) management interface
— 10/100 Mbps full and half-duplex IEEE 802.3 MII for system management
— Note: When enabled, the FEC occupies eTSEC3 and eTSEC4 parallel interface signals. In such 

a mode, 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 I/O 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 is only allowed to initiate and start a DMA transfer by the 

remote master, because only one of the 3-external pins (DMA2_DREQ[2]) is made available
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Electrical Characteristics

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the MPC8572E.

Figure 2. Overshoot/Undershoot Voltage for TVDD/BVDD/GVDD/LVDD/OVDD

The core voltage must always be provided at nominal 1.1 V. (See Table 2 for actual recommended core 
voltage.) Voltage to the processor interface I/Os are provided through separate sets of supply pins and must 
be provided at the voltages shown in Table 2. The input voltage threshold scales with respect to the 
associated I/O supply voltage. TVDD, BVDD, OVDD, and LVDD based receivers are simple CMOS I/O 
circuits and satisfy appropriate LVCMOS type specifications. The DDR2 and DDR3 SDRAM interface 
uses differential receivers referenced by the externally supplied MVREFn signal (nominally set to GVDD/2) 
as is appropriate 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.

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

T/B/G/L/OVDD + 20%

T/B/G/L/OVDD

T/B/G/L/OVDD + 5%

of tCLOCK1

tCLOCK refers to the clock period associated with the respective interface:

VIH

VIL

Note:

For I2C and JTAG, tCLOCK references SYSCLK.
For DDR, tCLOCK references MCLK.
For eTSEC, tCLOCK references EC_GTX_CLK125.
For eLBC, tCLOCK references LCLK.
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Figure 11 shows the GMII receive AC timing diagram.

Figure 11. GMII Receive AC Timing Diagram

8.2.3 MII AC Timing Specifications
This section describes the MII transmit and receive AC timing specifications.

8.2.3.1 MII Transmit AC Timing Specifications
Table 29 provides the MII transmit AC timing specifications.

Table 29. MII Transmit AC Timing Specifications
At recommended operating conditions with LVDD/TVDD of 2.5/ 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

TX_CLK clock period 10 Mbps tMTX
2 — 400 — ns

TX_CLK clock period 100 Mbps tMTX — 40 — ns

TX_CLK duty cycle tMTXH/tMTX 35 — 65 %

TX_CLK to MII data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns

TX_CLK data clock rise (20%-80%) tMTXR
2 1.0 — 4.0 ns

TX_CLK data clock fall (80%-20%) tMTXF
2 1.0 — 4.0 ns

Notes:
1. The symbols used for timing specifications herein follow the pattern of t(first 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, tMTKHDX symbolizes MII 
transmit timing (MT) for the time tMTX 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 tMTX 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).

2. Guaranteed by design.

RX_CLK

RXD[7:0]

tGRDXKH

tGRX

tGRXH

tGRXR

tGRXF

tGRDVKH

RX_DV
RX_ER
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Figure 20 provides the AC test load for eTSEC.

Figure 20. eTSEC AC Test Load

Figure 21 shows the RMII receive AC timing diagram.

Figure 21. RMII Receive AC Timing Diagram

8.3 SGMII Interface Electrical Characteristics
Each SGMII port features a 4-wire AC-Coupled serial link from the dedicated SerDes 2 interface of 
MPC8572E as shown in Figure 22, where CTX is the external (on board) AC-Coupled capacitor. Each 
output pin of the SerDes transmitter differential pair features 50-Ω output impedance. Each input of the 
SerDes receiver differential pair features 50-Ω 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 

RXD[1:0], CRS_DV, RX_ER hold time to 
TSECn_TX_CLK rising edge

tRMRDX 2.0 — — ns

Note:
1. The symbols used for timing specifications herein follow the pattern of t(first 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 MII 
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tMRX clock reference 
(K) going to the high (H) state or setup time. Also, tMRDXKL symbolizes MII receive timing (GR) with respect to the time data 
input signals (D) went invalid (X) relative to the tMRX 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 tMRX represents the MII (M) receive (RX) clock. For rise and fall times, the latter convention is 
used with the appropriate letter: R (rise) or F (fall).

Table 36. RMII Receive AC Timing Specifications (continued)
At recommended operating conditions with LVDD/TVDD of 2.5/ 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

Output Z0 = 50 Ω LVDD/2
RL = 50 Ω

TSECn_TX_CLK

RXD[1:0]

tRMRDX

tRMR

tRMRH

tRMRR

tRMRF

CRS_DV
RX_ER

tRMRDV

Valid Data
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Ethernet Management Interface Electrical Characteristics

Figure 28 shows the MII management AC timing diagram.

Figure 28. MII Management Interface Timing Diagram

ECn_MDIO to ECn_MDC setup time tMDDVKH 5 — — ns —

ECn_MDIO to ECn_MDC hold time tMDDXKH 0 — — ns —

ECn_MDC rise time tMDCR — — 10 ns 4

ECn_MDC fall time tMDHF — — 10 ns 4

Notes:
1. The symbols used for timing specifications herein follow the pattern of t(first 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, tMDKHDX 
symbolizes management data timing (MD) for the time tMDC from clock reference (K) high (H) until data outputs (D) are 
invalid (X) or data hold time. Also, tMDDVKH symbolizes management data timing (MD) with respect to the time data input 
signals (D) reach the valid state (V) relative to the tMDC 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 (fCCB). The actual 
ECn_MDC output clock frequency for a specific eTSEC port can be programmed by configuring the MgmtClk 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[MgmtClk] encoding selection). For example, if 
MIICFG[MgmtClk] = 000 and the platform (CCB) is currently running at 533 MHz, fMDC = 533/(2*4*8) = 533/64 = 8.3 MHz. 
That is, for a system running at a particular platform frequency (fCCB), the ECn_MDC output clock frequency can be 
programmed between maximum fMDC = fCCB/64 and minimum fMDC = fCCB/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. tplb_clk is the platform (CCB) clock.

Table 45. MII Management AC Timing Specifications (continued)
At recommended operating conditions with LVDD/TVDD of 3.3 V ± 5% or 2.5 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit Notes

ECn_MDC

tMDDXKH

tMDC

tMDCH

tMDCR

tMDCF

tMDDVKH

tMDKHDX

ECn_MDIO

ECn_MDIO

(Input)

(Output)
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Local Bus Controller (eLBC)

Table 50 describes the general timing parameters of the local bus interface at BVDD = 2.5 V DC.

Local bus clock to LALE assertion tLBKHOV4 — 2.3 ns 3

Output hold from local bus clock (except LAD/LDP and 
LALE)

tLBKHOX1 0.7 — ns 3

Output hold from local bus clock for LAD/LDP tLBKHOX2 0.7 — ns 3

Local bus clock to output high Impedance (except LAD/LDP 
and LALE)

tLBKHOZ1 — 2.5 ns 5

Local bus clock to output high impedance for LAD/LDP tLBKHOZ2 — 2.5 ns 5

Note:  
1. The symbols used for timing specifications herein follow the pattern of t(First 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, 
tLBIXKH1 symbolizes local bus timing (LB) for the input (I) to go invalid (X) with respect to the time the tLBK clock 
reference (K) goes high (H), in this case for clock one(1). Also, tLBKHOX symbolizes local bus timing (LB) for the 
tLBK clock reference (K) to go high (H), with respect to the output (O) going invalid (X) or output hold time. 

2. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
3. All signals are measured from BVDD/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock 

for PLL bypass mode to 0.4 × BVDD of the signal in question for 3.3-V signaling levels.
4. Input timings are measured at the pin.
5. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current 

delivered through the component pin is less than or equal to the leakage current specification.
6. tLBOTOT is a measurement of the minimum time between the negation of LALE and any change in LAD. tLBOTOT is 

programmed with the LBCR[AHD] parameter.
7. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between 

complementary signals at BVDD/2.
8. Guaranteed by design.

Table 50. Local Bus General Timing Parameters (BVDD = 2.5 V DC)—PLL Enabled
At recommended operating conditions with BVDD of 2.5 V ± 5%

Parameter Symbol 1 Min Max Unit Notes

Local bus cycle time tLBK 6.67 12 ns 2

Local bus duty cycle tLBKH/tLBK 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) tLBIVKH1 1.9 — ns 3, 4

LGTA/LUPWAIT input setup to local bus clock tLBIVKH2 1.8 — ns 3, 4

Input hold from local bus clock (except 
LGTA/LUPWAIT)

tLBIXKH1 1.1 — ns 3, 4

LGTA/LUPWAIT input hold from local bus clock tLBIXKH2 1.1 — ns 3, 4

LALE output negation to high impedance for LAD/LDP 
(LATCH hold time)

tLBOTOT 1.5 — ns 6

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

Parameter Symbol 1 Min Max Unit Notes
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GPIO

14 GPIO
This section describes the DC and AC electrical specifications for the GPIO interface of the MPC8572E.

14.1 GPIO DC Electrical Characteristics
Table 56 provides the DC electrical characteristics for the GPIO interface operating at BVDD = 3.3 V DC.

Table 57 provides the DC electrical characteristics for the GPIO interface operating at BVDD = 2.5 V DC.

Table 56. GPIO DC Electrical Characteristics (3.3 V DC)

Parameter Symbol Min Max Unit

Supply voltage 3.3V BVDD 3.13 3.47 V

High-level input voltage VIH 2 BVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

Input current 
(BVIN 

1 = 0 V or BVIN = BVDD)
IIN — ±5 μA

High-level output voltage 
(BVDD = min, IOH = –2 mA)

VOH BVDD – 0.2 — V

Low-level output voltage 
(BVDD = min, IOL = 2 mA)

VOL — 0.2 V

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

Table 57. GPIO DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit

Supply voltage 2.5V BVDD 2.37 2.63 V

High-level input voltage VIH 1.70 BVDD + 0.3 V

Low-level input voltage VIL –0.3 0.7 V

Input current 
(BVIN 

1 = 0 V or BVIN = BVDD)
IIH — 10 μA

IIL –15

High-level output voltage 
(BVDD = min, IOH = –1 mA)

VOH 2.0 BVDD + 0.3 V

Low-level output voltage 
(BVDD  min, IOL = 1 mA)

VOL GND – 0.3 0.4 V

Note:
1. The symbol BVIN, in this case, represents the BVIN symbol referenced in Table 1.
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PCI Express

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

UI Unit Interval 399.88 400 400.12 ps Each UI is 400 ps ± 300 ppm. UI does not 
account for Spread Spectrum Clock 
dictated variations. See Note 1.

VRX-DIFFp-p Differential Input 
Peak-to-Peak 
Voltage

0.175 — 1.200 V VRX-DIFFp-p = 2*|VRX-D+ - VRX-D-| 
See Note 2.

TRX-EYE Minimum 
Receiver Eye 
Width

0.4 — — UI The maximum interconnect media and 
Transmitter jitter that can be tolerated by 
the Receiver can be derived as 
TRX-MAX-JITTER = 1 - TRX-EYE= 0.6 UI.
See Notes 2 and 3.

VTX-DIFF = 0 mV
(D+ D– Crossing Point)

[De-Emphasized Bit]

0.07 UI = UI – 0.3 UI (JTX-TOTAL-MAX)

566 mV (3 dB ) >= VTX-DIFFp-p-MIN >= 505 mV (4 dB )

[Transition Bit]
VTX-DIFFp-p-MIN = 800 mV

VRX-DIFF = 0 mV
(D+ D– Crossing Point)

[Transition Bit]
VTX-DIFFp-p-MIN = 800 mV
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Serial RapidIO

17.1 DC Requirements for Serial RapidIO SD1_REF_CLK and 
SD1_REF_CLK 

For more information, see Section 15.2, “SerDes Reference Clocks.”

17.2 AC Requirements for Serial RapidIO SD1_REF_CLK and 
SD1_REF_CLK

Figure 64lists the AC requirements.

17.3 Equalization
With the use of high speed serial links, the interconnect media causes degradation of the signal at the 
receiver. Effects such as Inter-Symbol Interference (ISI) or data dependent jitter are produced. This loss 
can be large enough to degrade the eye opening at the receiver beyond what is allowed in the specification. 
To negate a portion of these effects, equalization can be used. The most common equalization techniques 
that can be used are as follows:

• A passive high pass filter network placed at the receiver. This is often referred to as passive 
equalization.

• The use of active circuits in the receiver. This is often referred to as adaptive equalization.

17.4 Explanatory Note on Transmitter and Receiver Specifications
AC electrical specifications are given for transmitter and receiver. Long run and short run interfaces at 
three baud rates (a total of six cases) are described.

The parameters for the AC electrical specifications are guided by the XAUI electrical interface specified 
in Clause 47 of IEEE 802.3ae-2002.

XAUI has similar application goals to serial RapidIO, as described in Section 8.1, “Enhanced Three-Speed 
Ethernet Controller (eTSEC) (10/100/1000 Mbps)—FIFO/GMII/MII/TBI/RGMII/RTBI/RMII Electrical 
Characteristics.” The goal of this standard is that electrical designs for Serial RapidIO can reuse electrical 
designs for XAUI, suitably modified for applications at the baud intervals and reaches described herein.

Table 64. SDn_REF_CLK and SDn_REF_CLK AC Requirements

Symbol Parameter Description Min Typical Max Units Comments

tREF REFCLK cycle time — 10(8) — ns 8 ns applies only to serial RapidIO 
with 125-MHz reference clock

tREFCJ REFCLK cycle-to-cycle jitter. Difference in 
the period of any two adjacent REFCLK 
cycles

— — 80 ps —

tREFPJ Phase jitter. Deviation in edge location with 
respect to mean edge location

–40 — 40 ps —



MPC8572E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 7

NXP Semiconductors 95

Serial RapidIO

For each baud rate at which an LP-Serial transmitter is specified to operate, the output eye pattern of the 
transmitter shall fall entirely within the unshaded portion of the transmitter output compliance mask shown 
in Figure 58 with the parameters specified in Figure 71 when measured at the output pins of the device and 
the device is driving a 100 Ω +/–5% differential resistive load. The output eye pattern of an LP-Serial 
transmitter that implements pre-emphasis (to equalize the link and reduce inter-symbol interference) need 
only comply with the Transmitter Output Compliance Mask when pre-emphasis is disabled or minimized.

Table 69. Long Run Transmitter AC Timing Specifications—2.5 GBaud

Characteristic Symbol
Range

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 VDIFFPP 800 1600 mV p-p —

Deterministic Jitter JD — 0.17 UI p-p —

Total Jitter JT — 0.35 UI p-p —

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

Unit Interval UI 400 400 ps  +/- 100 ppm

Table 70. Long Run Transmitter AC Timing Specifications—3.125 GBaud

Characteristic Symbol
Range

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 VDIFFPP 800 1600 mV p-p —

Deterministic Jitter JD — 0.17 UI p-p —

Total Jitter JT — 0.35 UI p-p —

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

Unit Interval UI 320 320 ps  +/- 100 ppm
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Figure 58. Transmitter Output Compliance Mask

17.6 Receiver Specifications
LP-Serial receiver electrical and timing specifications are stated in the text and tables of this section.

Receiver input impedance shall result in a differential return loss better that 10 dB and a common mode 
return loss better than 6 dB from 100 MHz to (0.8) × (Baud Frequency). This includes contributions from 
on-chip circuitry, the chip package and any off-chip components related to the receiver. AC coupling 
components are included in this requirement. The reference impedance for return loss measurements is 
100 Ohm resistive for differential return loss and 25-Ω resistive for common mode.

Table 71. Transmitter Differential Output Eye Diagram Parameters

Transmitter Type VDIFFmin (mV) VDIFFmax (mV) A (UI) B (UI)

1.25 GBaud short range 250 500 0.175 0.39

1.25 GBaud long range 400 800 0.175 0.39

2.5 GBaud short range 250 500 0.175 0.39

2.5 GBaud long range 400 800 0.175 0.39

3.125 GBaud short range 250 500 0.175 0.39

3.125 GBaud long range 400 800 0.175 0.39
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Table 74. Receiver AC Timing Specifications—3.125 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

Differential Input Voltage VIN 200 1600 mV p-p Measured at receiver

Deterministic Jitter Tolerance JD 0.37 — UI p-p Measured at receiver

Combined Deterministic and Random 
Jitter Tolerance

JDR 0.55 — UI p-p Measured at receiver

Total Jitter Tolerance1 JT 0.65 — UI p-p Measured at receiver

Multiple Input Skew SMI — 22 ns Skew at the receiver input 
between lanes of a multilane 
link

Bit Error Rate BER — 10-12 — —

Unit Interval UI 320 320 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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18.1 Package Parameters for the MPC8572E FC-PBGA
The package parameters are as provided in the following list. The package type is 33 mm × 33 mm, 1023 
flip chip plastic ball grid array (FC-PBGA).

Package outline 33 mm × 33 mm
Interconnects 1023
Ball Pitch 1 mm
Ball Diameter (Typical) 0.6 mm
Solder Balls 63% Sn

37% Pb
Solder Balls (Lead-Free) 96.5% Sn

 3.5% Ag
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D2_MBA[0:2] Bank Select Y1, W3, P3 O GVDD —

D2_MWE Write Enable AA2 O GVDD —

D2_MCAS Column Address Strobe AD1 O GVDD —

D2_MRAS Row Address Strobe AA1 O GVDD —

D2_MCKE[0:3] Clock Enable L3, L1, K1, K2 O GVDD 11

D2_MCS[0:3] Chip Select AB1, AG2, AC1, AH2 O GVDD —

D2_MCK[0:5] Clock V4, F7, AJ3, V2, E7, 
AG4

O GVDD —

D2_MCK[0:5] Clock Complements V1, F8, AJ4, U1, E6, 
AG5

O GVDD —

D2_MODT[0:3] On Die Termination AE1, AG1, AE2, AH1 O GVDD —

D2_MDIC[0:1] Driver Impedance Calibration F1, G1 I/O GVDD 25

Local Bus Controller Interface

LAD[0:31] Muxed Data/Address M22, L22, F22, G22, 
F21, G21, E20, H22, 
K22, K21, H19, J20, 
J19, L20, M20, M19, 
E22, E21, L19, K19, 
G19, H18, E18, G18, 
J17, K17, K14, J15, 
H16, J14, H15, G15

I/O BVDD 34

LDP[0:3] Data Parity M21, D22, A24, E17 I/O BVDD —

LA[27] Burst Address J21 O BVDD 5, 9

LA[28:31] Port Address F20, K18, H20, G17 O BVDD 5, 7, 9

LCS[0:4] Chip Selects B23, E16, D20, B25, 
A22

O BVDD 10

LCS[5]/DMA2_DREQ[1] Chip Selects / DMA Request D19 I/O BVDD 1, 10

LCS[6]/DMA2_DACK[1] Chip Selects / DMA Ack E19 O BVDD 1, 10

LCS[7]/DMA2_DDONE[1] Chip Selects / DMA Done C21 O BVDD 1, 10

LWE[0]/LBS[0]/LFWE Write Enable / Byte Select D17 O BVDD 5, 9

LWE[1]/LBS[1] Write Enable / Byte Select F15 O BVDD 5, 9

LWE[2]/LBS[2] Write Enable / Byte Select B24 O BVDD 5, 9

LWE[3]/LBS[3] Write Enable / Byte Select D18 O BVDD 5, 9

LALE Address Latch Enable F19 O BVDD 5, 8, 9

LBCTL Buffer Control L18 O BVDD 5, 8, 9

Table 76. MPC8572E Pinout Listing (continued)

Signal Signal Name Package Pin Number Pin Type Power
Supply Notes
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SGND_SRDS1 SerDes Transceiver Core Logic 
GND (xcorevss)

C28, C32, D30, E31, 
F28, F29, G32, H28, 
H30, J28, K29, L32, 
M30, N31, P29, R32

— — —

SGND_SRDS2 SerDes Transceiver Core Logic 
GND (xcorevss)

AE28, AE30, AF28, 
AF32, AG28, AG30, 
AH28, AJ28, AJ31, 
AL32

— — —

AGND_SRDS1 SerDes PLL GND J31 — — —

AGND_SRDS2 SerDes PLL GND AH31 — — —

OVDD General I/O Supply U31, V24, V28, Y31, 
AA27, AB25, AB29

— OVDD —

LVDD TSEC 1&2 I/O Supply AC18, AC21, AG21, 
AL27

— LVDD —

TVDD TSEC 3&4 I/O Supply AC15, AE16, AH18 — TVDD —

GVDD SSTL_1.8 DDR Supply B2, B5, B8, B11, B14, 
D4, D7, D10, D13, E2, 
F6, F9, F12, G4, H2, 
H8, H11, H14, J6, K4, 
K10, K13, L2, L8, M6, 
N4, N10, P2, P8, R6, 
T4, T10, U2, U8, V6, 
W4, W10, Y2, Y8, AA6, 
AB4, AB10, AC2, AC8, 
AD6, AD12, AE4, 
AE10, AF2, AF8, AG6, 
AG12, AH4, AH10, 
AH16, AJ2, AJ8, AJ14, 
AK6, AK12, AK18, AL4, 
AL10, AL16, AM2

— GVDD —

BVDD Local Bus and GPIO Supply A26, A30, B21, D16, 
D21, F18, G20, H17, 
J22, K15, K20

— BVDD —

Table 76. MPC8572E Pinout Listing (continued)

Signal Signal Name Package Pin Number Pin Type Power
Supply Notes
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VDD Core, L2, Logic Supply L14, M13, M15, M17, 
N12, N14, N16, N20, 
N22, P11, P13, P15, 
P17, P19, P21, P23, 
R12, R14, R16, R18, 
R20, R22, T13, T15, 
T19, T21, T23, U12, 
U14, U18, U20, U22, 
V13, V15, V17, V19, 
V21, W12, W14, W16, 
W18, W20, W22, Y13, 
Y15, Y17, Y19, Y21, 
AA12, AA14, AA16, 
AA18, AA20, AB13

— VDD —

SVDD_SRDS1 SerDes Core 1 Logic Supply 
(xcorevdd)

C31, D29, E28, E32, 
F30, G28, G31, H29, 
K30, L31, M29, N32, 
P30

— — —

SVDD_SRDS2 SerDes Core 2 Logic Supply 
(xcorevdd)

AD32, AF31, AG29, 
AJ32, AK29, AK30

— — —

XVDD_SRDS1 SerDes1 Transceiver Supply 
(xpadvdd)

C26, D24, E27, F25, 
G26, H24, J27, K25, 
L26, M24, N27

— — —

XVDD_SRDS2 SerDes2 Transceiver Supply 
(xpadvdd)

AD24, AD28, AE26, 
AF25, AG27, AH24, 
AJ26

— — —

AVDD_LBIU Local Bus PLL Supply A19 — — 19

AVDD_DDR DDR PLL Supply AM20 — — 19

AVDD_CORE0 CPU PLL Supply B18 — — 19

AVDD_CORE1 CPU PLL Supply A17 — — 19

AVDD_PLAT Platform PLL Supply AB32 — — 19

AVDD_SRDS1 SerDes1 PLL Supply J29 — — 19

AVDD_SRDS2 SerDes2 PLL Supply AH29 — — 19

SENSEVDD VDD Sensing Pin N18 — — 13

SENSEVSS GND Sensing Pin P18 — — 13

Analog Signals

MVREF1 SSTL_1.8 Reference Voltage C16 I GVDD/2 —

MVREF2 SSTL_1.8 Reference Voltage AM19 I GVDD/2 —

Table 76. MPC8572E Pinout Listing (continued)

Signal Signal Name Package Pin Number Pin Type Power
Supply Notes
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Thermal

Vf > 0.40 V 

Vf < 0.90 V

Operating range 2–300 μA

Diode leakage < 10 nA @ 125°C

An approximate value of the ideality may be obtained by calibrating the device near the expected  
operating temperature. 

Ideality factor is defined as the deviation from the ideal diode equation:

Another useful equation is:

Where:
Ifw = Forward current
Is = Saturation current
Vd = Voltage at diode
Vf = Voltage forward biased
VH = Diode voltage while IH is flowing
VL = Diode voltage while IL is flowing
IH = Larger diode bias current
IL = Smaller diode bias current
q = Charge of electron (1.6 x 10 –19 C)
n = Ideality factor (normally 1.0)
K = Boltzman’s constant (1.38 x 10–23 Joules/K)
T = Temperature (Kelvins)

The ratio of IH to IL is usually selected to be 10:1. The above simplifies to the following:

Solving for T, the equation becomes:

 Ifw = Is e  – 1 

 qVf___
nKT

 VH – VL = n ln   
KT__
q

 IH__
IL

 VH – VL = 1.986 × 10–4 × nT 

 nT =   
 VH – VL__________
1.986 × 10–4
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