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Understanding Embedded - Microprocessors
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chips designed to perform specific tasks within an
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microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
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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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Overview

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

Eight chip selects support eight external slaves

Up to 8-beat burst transfers

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

— General-purpose chip select machine (GPCM)

— Three user programmable machines (UPMSs)

— NAND HFash control machine (FCM)

Parity support

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

» Four enhanced three-speed Ethernet controllers (eTSECs)

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

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

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

TCP/IP acceleration and QoS features available

— IPv4 and IP v6 header recognition on receive

|P v4 header checksum verification and generation

TCP and UDP checksum verification and generation

— Per-packet configurable acceleration

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

— Supported in al FIFO modes

Quiality of service support:

— Transmission from up to eight physical queues

— Reception to up to eight physical queues

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

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

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

VLAN insertion and deletion

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

4.3 eTSEC Gigabit Reference Clock Timing

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

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

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

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

Notes:

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

2. Timing is guaranteed by design and characterization.

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

4.4  DDR Clock Timing

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

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

Parameter/Condition Symbol Min Typical Max Unit Notes
DDRCLK frequency foDRCLK 66 — 100 MHz 1
DDRCLK cycle time {DDRCLK 10.0 — 15.15 ns —
DDRCLK rise and fall time tkns tke 0.6 1.0 1.2 ns 2
DDRCLK duty cycle tkHK/tDDRCLK 40 — 60 % 3
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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 11 shows the GMII receive AC timing diagram.

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

Figure 11. GMII Recei

8.2.3

This section describes the M1 transmit and receive

MIl AC Timing Specifications

8.2.3.1
Table 29 provides the MII transmit AC timing speci

ve AC Timing Diagram

AC timing specifications.

MIl Transmit AC Timing Specifications

fications.

Table 29. MIl Transmit AC Timing Specifications

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

5%.

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

Notes:

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

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

(fall).
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

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

Parameter/Condition Symbol 1 Min Typ Max Unit

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

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

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

Figure 19 shows the RMII transmit AC timing diagram.

l<

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

Figure 19. RMIl Transmit AC Timing Diagram

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

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

Parameter/Condition Symbol 1 Min Typ Max Unit
TSECn_TX_CLK clock period trRMR 15.0 20.0 25.0 ns
TSECn_TX_CLK duty cycle tRMRH 35 50 65 %
TSECn_TX_CLK peak-to-peak jitter trRMRI — — 250 ps
Rise time TSECn_TX_CLK (20%—-80%) tRMRR 1.0 — 2.0 ns
Fall time TSECn_TX_CLK (80%-20%) tRMRE 1.0 — 2.0 ns
RXD[1:0], CRS_DV, RX_ER setup time to tRMRDV 4.0 — — ns
TSECn_TX_CLK rising edge
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10 Local Bus Controller (eLBC)

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

MPC8572E.

10.1 Local Bus DC Electrical Characteristics

Local Bus Controller (eLBC)

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

DC.

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

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

Note:

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

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

DC.

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

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

i -15

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

Note:

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

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

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

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

Table

(reference)(state) TOT INPULS and trirst wo letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example,
tLeiIxkH1 Symbolizes local bus timing (LB) for the input (I) to go invalid (X) with respect to the time the t, g clock

reference (K) goes high (H), in this case for clock one(1). Also, t gknox Symbolizes local bus timing (LB) for the
t gk clock reference (K) to go high (H), with respect to the output (O) going invalid (X) or output hold time.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.

. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock
for PLL bypass mode to 0.4 x BVpp of the signal in question for 3.3-V signaling levels.

. Input timings are measured at the pin.

. 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.

. t BoToT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. t gotoT iS
programmed with the LBCR[AHD] parameter.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at BVpp/2.

. Guaranteed by design.

50 describes the general timing parameters of the local bus interface at BVpp = 2.5V DC.
Table 50. Local Bus General Timing Parameters (BVpp = 2.5V DC)—PLL Enabled

At recommended operating conditions with BVpp of 2.5V £+ 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) t BIVKH1 1.9 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock t BIVKH2 18 — ns 3,4
Input hold from local bus clock (except L BIXKH1 11 — ns 3,4
LGTA/LUPWAIT)
LGTA/LUPWAIT input hold from local bus clock L BIXKH2 11 — ns 3,4
LALE output negation to high impedance for LAD/LDP | t goTtoT 15 — ns 6
(LATCH hold time)
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Local Bus Controller (eLBC)

Table 52. Local Bus General Timing Parameters—PLL Bypassed (continued)
At recommended operating conditions with BVpp of 3.3 V + 5%

Parameter Symbol 1 Min Max Unit Notes
LGTA/LUPWAIT input hold from local bus clock tLBIXKL2 -1.3 — ns 4,5
LALE output negation to high impedance for t BoTOT 15 — ns 6
LAD/LDP (LATCH hold time)
Local bus clock to output valid (except LAD/LDP and | t gkLov1 — -0.3 ns
LALE)
Local bus clock to data valid for LAD/LDP t BKLOV2 — -0.1 ns 4
Local bus clock to address valid for LAD t BKLOV3 — 0.0 ns 4
Local bus clock to LALE assertion t BKLOVA — 0.0 ns 4
Output hold from local bus clock (except LAD/LDP t BKLOX1 -3.3 — ns 4
and LALE)
Output hold from local bus clock for LAD/LDP t BKLOX2 -3.3 — ns 4
Local bus clock to output high Impedance (except t BkLOZ1 — 0.2 ns 7
LAD/LDP and LALE)
Local bus clock to output high impedance for t BKLOZ2 — 0.2 ns 7
LAD/LDP

Notes:

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

for inputs and t(rirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, t g xk3 Symbolizes local bus
timing (LB) for the input (1) to go invalid (X) with respect to the time the t_ gk clock reference (K) goes high (H), in this case for
clock one(1). Also, t; gxHox Symbolizes local bus timing (LB) for the t, gk clock reference (K) to go high (H), with respect to
the output (O) going invalid (X) or output hold time.

. All timings are in reference to local bus clock for PLL bypass mode. Timings may be negative with respect to the local bus
clock because the actual launch and capture of signals is done with the internal launch/capture clock, which precedes LCLK

by t gkHKT-

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at BVpp/2.

. All signals are measured from BVYDD/2 of the rising edge of local bus clock for PLL bypass mode to 0.4 x BVDD of the signal
in question for 3.3-V signaling levels.

. Input timings are measured at the pin.

. t goToT is @ measurement of the minimum time between the negation of LALE and any change in LAD. t gotoT iS
programmed with the LBCR[AHD] parameter.

. 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.

NOTE

In PLL bypass mode, LCLK]n] isthe inverted version of the internal clock
with thedelay of t, g7 N thismode, signals are launched at the rising edge
of theinternal clock and are captured at thefalling edge of theinternal clock
with the exception of LGTA/LUPWAIT (which is captured on the rising
edge of the internal clock).
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GPIO

Table 58 providesthe DC electrical characteristicsfor the GPIO interface operating at BVpp = 1.8V DC.
Table 58. GPIO DC Electrical Characteristics (1.8 V DC)

Parameter Symbol Min Max Unit
Supply voltage 1.8V BVpp 171 1.89 \%
High-level input voltage ViH 0.65 x BVpp BVpp + 0.3 \Y,
Low-level input voltage VL -0.3 0.35 x BVpp \Y,
Input current Iin TBD TBD HA
(BV;y =0V orBV=BVpp)
High-level output voltage VoH BVpp - 0.2 — \Y,
(lon = —100 nA)
High-level output voltage VoH BVpp —0.45 — \Y,
(lon=-2mA)
Low-level output voltage VoL — 0.2 \Y,
(IloL = 100 pA)
Low-level output voltage VoL — 0.45 \Y
(loL =2 mA)
Note:

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

14.2 GPIO AC Electrical Specifications

Table 59 provides the GPIO input and output AC timing specifications.
Table 59. GPIO Input AC Timing Specifications1

Parameter Symbol Typ Unit Notes

GPIO inputs—minimum pulse width teiwiD 20 ns 2

Notes:

1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of SYSCLK. Timings
are measured at the pin.

2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any
external synchronous logic. GPIO inputs are required to be valid for at least tp)y,p NS to ensure proper operation.

Figure 42 provides the AC test load for the GPIO.

Output %) Z,=50Q () AN BVpp/2
R =50Q

Figure 42. GPIO AC Test Load
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15.2.3

High-Speed Serial Interfaces (HSSI)

Interfacing With Other Differential Signaling Levels

* With on-chip termination to SGND_SRDSn (xcorevss), the differential reference clocksinputsare
HCSL (High-Speed Current Steering Logic) compatible DC-coupled.
* Many other low voltage differential type outputs like LVDS (Low Voltage Differential Signaling)
can be used but may need to be A C-coupled due to the limited common mode input range alowed
(100 to 400 mV) for DC-coupled connection.

* LVPECL outputs can produce signal with too large amplitude and may need to be DC-biased at
clock driver output first, then followed with series attenuation resistor to reduce the amplitude,

additionally to AC-coupling.

NOTE

Figure 48 to Figure 51 below are for conceptual reference only. Due to the
fact that clock driver chip'sinternal structure, output impedance and
termination requirements are different between various clock driver chip
manufacturers, it is very possible that the clock circuit reference designs
provided by clock driver chip vendor are different from what is shown
below. They might also vary from one vendor to the other. Therefore,
Freescale Semiconductor can neither provide the optimal clock driver
reference circuits, nor guarantee the correctness of the following clock
driver connection reference circuits. The system designer is recommended
to contact the selected clock driver chip vendor for the optimal reference
circuits with the MPC8572E SerDes reference clock receiver requirement
provided in this document.
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High-Speed Serial Interfaces (HSSI)

clock driver chip manufacturer to verify whether this connection scheme is compatible with a particul ar
clock driver chip.

F- - - - - - - — — — — -
r T T T T T 1
LVPECL CLK | | Z} MPCB572E
Driver Chip | |
50 Q
CLK_oOut | - 1onF SPNREF_CLK %
| |

—e—]

. R1
Clock Driver CLK Receiver

|
| SerDes Refer.
|

R2 |

SDn_REF_CLK

e
|
|
|

Figure 50. AC-Coupled Differential Connection with LVPECL Clock Driver (Reference Only)

Figure 51 shows the SerDes reference clock connection reference circuits for asingle-ended clock driver.
It assumes the DC levels of the clock driver are compatible with MPC8572E SerDes reference clock
input’s DC requirement.

Single-Ended

|
CLK Driver Chip | | MPC8572E
|

| |
| |
| Total 50 Q. Assume clock driver’s |
| | output impedance is about 16 Q. | |
| | - SDn|REF_CLK % 500 |
33Q

| | Clock Driver K— AN —e— — : < —| :
! CLK_out | el

= ) . | SerDes Refer. |
| | 100 Q differential PWB trace .
| | | CLK Receiver |

S S S |

I | SDn REF_CLK |
| | 50 Q | 50 Q |
| | | %7 |
Lo - - . _I

Figure 51. Single-Ended Connection (Reference Only)

15.2.4 AC Requirements for SerDes Reference Clocks

The clock driver selected should provide a high quality reference clock with low phase noise and
cycle-to-cyclejitter. Phase noise less than 100K Hz can be tracked by the PLL and datarecovery loops and
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Serial RapidlO

Vpipr Max

Vpgemin | _ _ _ _ _ _ _ _ _ | L _

NVppemin | _ _ _ _ _ _ JX /

Receiver Differential Input Voltage

-Vpipr Max

Time (UI)
Figure 60. Receiver Input Compliance Mask

Table 75. Receiver Input Compliance Mask Parameters Exclusive of Sinusoidal Jitter

Receiver Type Vpigemin (MmV) | Vpjgemax (mV) A (UD) B (UI)
1.25 GBaud 100 800 0.275 0.400
2.5 GBaud 100 800 0.275 0.400
3.125 GBaud 100 800 0.275 0.400

17.8 Measurement and Test Requirements

Because the LP-Seria electrical specification are guided by the XAUI electrical interface specified in
Clause 47 of |EEE 802.3ae-2002, the measurement and test requirements defined hereare similarly guided
by Clause 47. Additionally, the CJPAT test pattern defined in Annex 48A of |EEE 802.3ae-2002 is
specified as the test pattern for use in eye pattern and jitter measurements. Annex 48B of |IEEE
802.3ae-2002 is recommended as a reference for additional information on jitter test methods.

17.8.1 Eye Template Measurements

For the purpose of eye template measurements, the effects of asingle-pole high passfilter with a3 dB point
at (Baud Frequency)/1667 is applied to the jitter. The data pattern for template measurements is the
Continuous Jitter Test Pattern (CJPAT) defined in Annex 48A of |EEE 802.3ae. All lanes of the L P-Serial
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
TSEC3_GTX_CLK Transmit Clock Out AE17 o TVpp
TSEC3_RX_CLK/FEC_RX_CL |Receive Clock AF17 | TVpp 1
K/IFIFO3_RX_CLK
TSEC3_RX_DV/FEC_RX_DV/ |Receive Data Valid AG14 | TVpp 1
FIFO3_RX_DV
TSEC3_RX_ER/FEC_RX_ER/ |Receive Error AH15 | TVpp 1
FIFO3_RX_ER
TSEC3_TX_CLK/FEC_TX_CL |Transmit Clock In AF16 | TVpp 1
K/FIFO3_TX_CLK
TSEC3_TX_EN/FEC_TX_EN/F | Transmit Enable AJ18 (0] TVpp 1,22
IFO3_TX_EN

Three-Speed Ethernet Controller 4
TSEC4_TXD[3:0[/TSEC3_TXD][ | Transmit Data AD15, AC16, AC14, (0] TVpp 1,59
7:4]/FIFO3_TXD[7:4] AB16
TSEC4_RXD[3:0)/TSEC3_RXD | Receive Data AE15, AF13, AE14, | TVpp 1
[7:4])/FIFO3_RXD[7:4] AH14
TSEC4_GTX_CLK Transmit Clock Out AB14 (0] TVpp —
TSEC4_RX_CLK/TSEC3_COL/ | Receive Clock AG13 | TVpp 1
FEC_COL/FIFO3_TX_FC
TSEC4 _RX_DVI/TSEC3_CRS/ |Receive Data Valid AD13 I/0 TVpp 1,23
FEC_CRS/FIFO3_RX_FC
TSEC4_TX_EN/TSEC3_TX_E | Transmit Enable AB15 (0] TVpp 1,22
R/FEC_TX_ER/FIFO3_TX_ER
DUART
UART_CTS[0:1] Clear to Send W30, Y27 I OVpp —
UART_RTS[0:1] Ready to Send W31, Y30 (0] OVpp 59
UART_SIN[0:1] Receive Data Y26, W29 I OVpp —
UART_SOUTJ0:1] Transmit Data Y25, W26 O OVpp 59
I°C Interface
IIC1_SCL Serial Clock AC30 1/0 OVpp 4,20
IIC1_SDA Serial Data AB30 110 OVpp 4,20
IIC2_SCL Serial Clock AD30 1/0 OVpp 4,20
1IC2_SDA Serial Data AD29 1/0 OVpp 4,20

SerDes (x10) PCle, SRIO
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Signal

Signal Name

Package Pin Number

Pin Type

Power
Supply

Notes

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_SRDS?2

SerDes PLL GND

AH31

OovDD

General 1/0 Supply

U31, V24, V28, Y31,
AA27, AB25, AB29

OvDD

LvDD

TSEC 1&2 I/0 Supply

AC18, AC21, AG21,
AL27

LvDD

TVDD

TSEC 3&4 I/0 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, AAG,
AB4, AB10, AC2, ACS,
ADG6, AD12, AE4,
AE10, AF2, AF8, AG6,
AG12, AH4, AH10,
AH16, AJ2, AJ8, AJl4,
AK®6, 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
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Clocking

Table 78. Memory Bus Clocking Specifications

Characteristic Min Max Unit Notes

Memory bus clock frequency 200 400 MHz 1,2,3,4

Notes:

1. Caution: The CCB clock to SYSCLK ratio and €500 core to CCB clock ratio settings must be chosen such that the resulting
SYSCLK frequency, e500 (core) frequency, and CCB frequency do not exceed their respective maximum or minimum
operating frequencies. Refer to Section 19.2, “CCB/SYSCLK PLL Ratio,” Section 19.3, “e500 Core PLL Ratio,” and
Section 19.4, “DDR/DDRCLK PLL Ratio,” for ratio settings.

2. The Memory bus clock refers to the MPC8572E memory controllers’ Dn_MCK][0:5] and Dn_MCK][0:5] output clocks, running
at half of the DDR data rate.

3. In synchronous mode, the memory bus clock speed is half the platform clock frequency. In other words, the DDR data rate is
the same as the platform (CCB) frequency. If the desired DDR data rate is higher than the platform (CCB) frequency,
asynchronous mode must be used.

4. In asynchronous mode, the memory bus clock speed is dictated by its own PLL. Refer to Section 19.4, “DDR/DDRCLK PLL
Ratio.” The memory bus clock speed must be less than or equal to the CCB clock rate which in turn must be less than the
DDR data rate.

As ageneral guideline when selecting the DDR datarate or platform (CCB) frequency, the following
procedures can be used:
» Start with the processor core frequency selection;

» After the processor core frequency is determined, select the platform (CCB) frequency from the
limited options listed in Table 80 and Table 81;

» Check the CCB to SYSCLK ratio to verify avalid ratio can be choose from Table 79;

» If thedesired DDR datarate can be same as the CCB frequency, use the synchronous DDR mode;
Otherwise, if ahigher DDR datarateis desired, use asynchronous mode by selecting avalid DDR
datarate to DDRCLK ratio from Table 82. Note that in asynchronous mode, the DDR data rate
must be greater than the platform (CCB) frequency. In other words, running DDR data rate lower
than the platform (CCB) frequency in asynchronous mode is not supported by MPC8572E.

» Verify all clock ratios to ensure that there is no violation to any clock and/or ratio specification.

19.2 CCB/SYSCLK PLL Ratio

The CCB clock isthe clock that drives the €500 core complex bus (CCB), and is also called the platform
clock. The frequency of the CCB is set using the following reset signals, as shown in Table 79:

e SYSCLK input signal

* Binary value on LA[29:31] at power up
Notethat thereisno default for this PLL ratio; these signals must be pulled to the desired values. Also note
that, in synchronous mode, the DDR datarateisthe determining factor in selecting the CCB busfrequency,

because the CCB frequency must equal the DDR datarate. In asynchronous mode, the memory bus clock
frequency is decoupled from the CCB bus frequency.
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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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Document Revision History

Table 90. Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

06/2014

Updated Table 76, “MPC8572E Pinout Listing,” TDO signal is not driven during HRSET* assertion.
In Table 86, “Part Numbering Nomenclature—Rev 2.2.1," added full Pb-free part code.

01/2011

Editorial changes throughout

Updated Table 4, “MPC8572E Power Dissipation,” to include low power product.

In Section 22.1, “Part Numbers Fully Addressed by this Document,” defined PPC as “Prototype”
and changed table headings to say “Package Sphere Type”.

Added Table 86, “Part Numbering Nomenclature—Rev 2.2.1.”

06/2010

In Section 18.3, “Pinout Listings,” updated Table 76 showing GPINOUT power rail as BVDD.
Updated Section 14.1, “GPIO DC Electrical Characteristics.”

03/2010

In Section 2.1, “Overall DC Electrical Characteristics,” changed GPIO power from OVDD to BVDD.
In Section 22.1, “Part Numbers Fully Addressed by this Document,” added Table 87 for Rev 2.1
silicon.

In Section 22.1, “Part Numbers Fully Addressed by this Document,” updated Table 88 for Rev 1.1.1
silicon.

06/2009

In Section 3, “Power Characteristics,” updated CCB Max to 533MHz for 1200MHz core device in
Table 5, “MPC8572EL Power Dissipation.”

In Section 4.4, “DDR Clock Timing,” changed DDRCLK Max to 100MHz. This change was
announced in Product Bulletin #13572.

Clarified restrictions in Section 4.5, “Platform to eTSEC FIFO Restrictions.”

In Table 9, “RESET Initialization Timing Specifications,” added note 2.

Added Section 14, “GPIO.”

In Section 18.1, “Package Parameters for the MPC8572E FC-PBGA,” updated material
composition to 63% Sn, 37% Pb.

In Section 18.2, “Mechanical Dimensions of the MPC8572E FC-PBGA, updated Figure 61 to
correct the package thickness and top view.

In Section 19.1, “Clock Ranges,” updated CCB Max to 533MHz for 1200MHz core device in
Table 77, “"MPC8572E Processor Core Clocking Specifications.”

In Section 19.5.2, “Minimum Platform Frequency Requirements for High-Speed Interfaces,”
changed minimum CCB clock frequency for proper PCI Express operation.

Added LPBSE to description of LGPL4/LGTA/LUPWAIT/LPBSE/LFRB signal in Table 76,
“MPC8572E Pinout Listing.”

Corrected supply voltage for GPIO pins in Table 76, “MPC8572E Pinout Listing.”

Applied note to SD1_PLL_TPA in Table 76, “MPC8572E Pinout Listing.”

Updated note regarding MDIC in Table 76, “MPC8572E Pinout Listing.”

Added note for LAD pins in Table 76, “MPC8572E Pinout Listing.”

Updated Table 88, “,Part Numbering Nomenclature—Rev 1.1.1” with Rev 2.0 and Rev 2.1 part
number information. Added note indicating that silicon version 2.0 is available for prototype
purposes only and will not be available as a qualified device.

08/2008

In Section 22.1, “Part Numbers Fully Addressed by this Document,” added SVR information in,
Table 88 “Part Numbering Nomenclature—Rev 1.1.1,” for devices without Security Engine feature.

07/2008

Initial release.
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