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MPC8568E Overview

1 MPC8568E Overview
This section provides a high-level overview of MPC8568E features. Figure 1 shows the major functional 
units within the MPC8568E.

Figure 1. MPC8568E Block Diagram
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MPC8568E Overview

1.1 MPCP8568E Key Features
• High-performance, Power Architecture® e500v2 core with 36-bit physical addressing

• 512 Kbytes of level-2 cache

• QUICC Engine (QE)

• Integrated security engine with XOR acceleration

• Two integrated 10/100/1Gb enhanced three-speed Ethernet controllers (eTSECs) with TCP/IP 
acceleration and classification capabilities

• DDR/DDR2 memory controller

• Table lookup unit (TLU) to access application-defined routing topology and control tables

• 32-bit PCI controller

• A 1x/4x Serial RapidIO® and/or x1/x2/x4 PCI Express interface. If x8 PCI Express is needed, then 
RapidIO is not available due to the limitation of the pin multiplexing.

• Programmable interrupt controller (PIC)

• Four-channel DMA controller, two I2C controllers, DUART, and local bus controller (LBC)

NOTE
The MPC8568E and MPC8567E are also available without a security 
engine in a configuration known as the MPC8568 and MPC8567. All 
specifications other than those relating to security apply to the MPC8568 
and MPC8567 exactly as described in this document. 

1.2 MPC8568E Architecture Overview

1.2.1 e500 Core and Memory Unit
The MPC8568E contains a high-performance, 32-bit, Book E–enhanced e500v2 Power Architecture core. 
In addition to 36-bit physical addressing, this version of the e500 core includes the following:

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

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

The MPC8568E also contains 512 Kbytes of L2 cache/SRAM, as follows:

• Eight-way set-associative cache organization with 32-byte cache lines

• Flexible configuration (can be configured as part cache, part SRAM)

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

• SRAM features include the following:

— I/O devices access SRAM regions by marking transactions as snoopable (global).

— Regions can reside at any aligned location in the memory map.
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Electrical Characteristics

1.2.15 System Performance Monitor
The performance monitor facility supports eight 32-bit counters that can count up to 512 counter-specific 
events. It supports duration and quantity threshold counting and a burstiness feature that permits counting 
of burst events with a programmable time between bursts.

2 Electrical Characteristics
This section provides the AC and DC electrical specifications and thermal characteristics for the 
MPC8568E. This device is currently targeted to these specifications. Some of these specifications are 
independent of the I/O cell, but are included for a more complete reference. These are not purely I/O buffer 
design specifications.

2.1 Overall DC Electrical Characteristics
This section covers the ratings, conditions, and other characteristics.

2.1.1 Absolute Maximum Ratings
Table 2. Absolute Maximum Ratings 1

Characteristic Symbol Max Value Unit Notes

Core supply voltage VDD –0.3 to 1.21 V —

PLL supply voltage AVDD_PLAT, 
AVDD_CORE,

AVDD_CE,
AVDD_PCI,
AVDD_LBIU,
AVDD_SRDS

–0.3 to 1.21 V —

Core power supply for SerDes transceiver SCOREVDD –0.3 to 1.21 V —

Pad power supply for SerDes transceiver XVDD –0.3 to 1.21 V —

DDR and DDR2 DRAM I/O voltage GVDD –0.3 to 2.75
–0.3 to 1.98

V —

eTSEC1, eTSEC2 I/O Voltage LVDD –0.3 to 3.63
–0.3 to 2.75

V —

QE UCC1/UCC2 Ethernet Interface I/O Voltage TVDD –0.3 to 3.63
–0.3 to 2.75

V —

PCI, DUART, system control and power management, I2C, and JTAG 
I/O voltage

OVDD –0.3 to 3.63 V 3

Local bus I/O voltage BVDD –0.3 to 3.63
–0.3 to 2.75

V 3
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Input Clocks

4 Input Clocks

4.1 System Clock Timing
Table 7 provides the system clock (SYSCLK) AC timing specifications for the MPC8568E.

eTSEC
Ethernet

MII 0.01 W Multiply with 
number of the 

interfaces
GMII/TBI 0.07 W

RGMII/RTBI 0.04 W

eTSEC 
FIFO I/O

16b, 200 MHz 0.20 W Multiply with 
number of the 

interfaces
16b, 155 MHz 0.16 W

8b, 200 MHz 0.11 W

8b, 155 MHz 0.08 W

QE UCC
MII/RMII 0.01 W Multiply with 

number of the 
interfaces

If UCC is 
programmed 

for other 
protocols, 

scale Ethernet 
power 

dissipation to 
the number of 

signals and the 
clock rate

GMII/TBI 0.07 W

RGMII/RTBI 0.04 W

Note:  This is the power for each individual interface. The power must be calculated for each interface being utilized.

Table 7. SYSCLK AC Timing Specifications
At recommended operating conditions (see Table 3) with OVDD = 3.3 V ± 165 mV.

Parameter/Condition Symbol Min Typical Max Unit Notes

SYSCLK frequency fSYSCLK — — 166 MHz 1

SYSCLK cycle time tSYSCLK 6.0 — — ns —

SYSCLK rise and fall time tKH, tKL 0.6 1.0 2.3 ns 2

SYSCLK duty cycle tKHK/tSYSCLK 40 — 60 % 3

Table 6. Typical MPC8568E I/O Power Dissipation (continued)

Interface Parameters
GVDD BVDD

OVDD

LVDD TVDD
XVDD Unit Comment

2.5 V 1.8 V 3.3 V 2.5 V 3.3 V 2.5 V 3.3 V 2.5 V
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Ethernet Interface and MII Management

8.2.3.1 MII Transmit AC Timing Specifications

Table 29 provides the MII transmit AC timing specifications.

Figure 12 shows the MII transmit AC timing diagram.

Figure 12. MII Transmit AC Timing Diagram

8.2.3.2 MII Receive AC Timing Specifications

Table 30 provides the MII receive AC timing specifications.
 

Table 29. MII Transmit AC Timing Specifications
At recommended operating conditions with L/TVDD of 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

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, 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.

Table 30. MII Receive AC Timing Specifications
At recommended operating conditions with L/TVDD of 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

RX_CLK clock period 10 Mbps tMRX
2 — 400 — ns

RX_CLK clock period 100 Mbps tMRX — 40 — ns

RX_CLK duty cycle tMRXH/tMRX 35 — 65 %

TX_CLK

TXD[3:0]

tMTKHDX

tMTX

tMTXH

tMTXR

tMTXF

TX_EN
TX_ER
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Ethernet Interface and MII Management

8.2.4.2 TBI Receive AC Timing Specifications

Table 32 provides the TBI receive AC timing specifications.

Figure 16 shows the TBI receive AC timing diagram.

Figure 16. TBI Receive AC Timing Diagram

Table 32. TBI Receive AC Timing Specifications
At recommended operating conditions with L/TVDD of 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

PMA_RX_CLK[0:1] clock period tTRX — 16.0 — ns

PMA_RX_CLK[0:1] skew tSKTRX 7.5 — 8.5 ns

PMA_RX_CLK[0:1] duty cycle tTRXH/tTRX 40 — 60 %

RCG[9:0] setup time to rising PMA_RX_CLK tTRDVKH 2.5 — — ns

RCG[9:0] hold time to rising PMA_RX_CLK tTRDXKH 1.5 — — ns

PMA_RX_CLK[0:1] clock rise time (20%-80%) tTRXR
2 0.7 — 2.4 ns

PMA_RX_CLK[0:1] clock fall time (80%-20%) tTRXF
2 0.7 — 2.4 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, 
tTRDVKH symbolizes TBI receive timing (TR) with respect to the time data input signals (D) reach the valid state (V) 
relative to the tTRX clock reference (K) going to the high (H) state or setup time. Also, tTRDXKH symbolizes TBI 
receive timing (TR) with respect to the time data input signals (D) went invalid (X) relative to the tTRX clock reference 
(K) going to the high (H) state. Note that, in general, the clock reference symbol representation is based on three 
letters representing the clock of a particular functional. For example, the subscript of tTRX represents the TBI (T) 
receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall). 
For symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed (TRX).

2. Guaranteed by design.

PMA_RX_CLK1

RCG[9:0]

tTRX

tTRXH

tTRXR

tTRXF

tTRDVKH

PMA_RX_CLK0

tTRDXKH

tTRDVKH

tTRDXKH

tSKTRX

tTRXH

Valid Data Valid Data
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Local Bus

Figure 26. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 4 (PLL Enabled)
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12 PCI
This section describes the DC and AC electrical specifications for the PCI bus of the MPC8568E.

12.1 PCI DC Electrical Characteristics
Table 48 provides the DC electrical characteristics for the PCI interface.

12.2 PCI AC Electrical Specifications
This section describes the general AC timing parameters of the PCI bus. Note that the SYSCLK signal is 
used as the PCI input clock. Table 49 provides the PCI AC timing specifications at 66 MHz. 

Table 48. PCI DC Electrical Characteristics 1

Parameter Symbol Min Max Unit

High-level input voltage VIH 0.5*OVDD OVDD + 0.3 V

Low-level input voltage VIL –0.5 0.3*OVDD V

Input current

(VIN 1= 0 V or VIN = VDD)

IIN — ±10 μA

High-level output voltage

(OVDD = min, IOH = –500 μA)

VOH 0.9*OVDD — V

Low-level output voltage

(OVDD = max, IOL = 1500 μA)

VOL — 0.1*OVDD V

Notes:
1. The symbol VIN, in this case, represents the OVIN symbol referenced in Table 2 and Table 3.

Table 49. PCI AC Timing Specifications at 66 MHz

Parameter Symbol 1 Min Max Unit Notes

SYSCLK to output valid tPCKHOV — 6.0 ns 2, 3

Output hold from SYSCLK tPCKHOX 2.0 — ns 2, 10

SYSCLK to output high impedance tPCKHOZ — 14 ns 2, 4, 11

Input setup to SYSCLK tPCIVKH 3.0 — ns 2, 5, 10

Input hold from SYSCLK tPCIXKH 0 — ns 2, 5, 10
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Figure 38 shows the PCI output AC timing conditions.

Figure 38. PCI Output AC Timing Measurement Condition

13 High-Speed Serial Interfaces (HSSI)
The MPC8568E features one Serializer/Deserializer (SerDes) interfaces to be used for high-speed serial 
interconnect applications. It can be used for PCI Express and/or Serial RapidIO data transfers. 

This section describes the common portion of SerDes DC electrical specifications, which is the DC 
requirement for SerDes Reference Clocks. The SerDes data lane’s transmitter and receiver reference 
circuits are also shown.

13.1 Signal Terms Definition
The SerDes utilizes differential signaling to transfer data across the serial link. This section defines terms 
used in the description and specification of differential signals. 

Figure 39 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for 
description. The figure shows waveform for either a transmitter output (SD_TX and SD_TX) or a receiver 
input (SD_RX and SD_RX). Each signal swings between A Volts and B Volts where A > B.

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

1. Single-Ended Swing
The transmitter output signals and the receiver input signals SD_TX, SD_TX, SD_RX and SD_RX 
each have a peak-to-peak swing of A – B Volts. This is also referred as each signal wire’s 
Single-Ended Swing.

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

The Differential Output Voltage (or Swing) of the transmitter, VOD, is defined as the difference of 
the two complimentary output voltages: VSD_TX – VSD_TX. The VOD value can be either positive 
or negative.

3. Differential Input Voltage, VID (or Differential Input Swing):

CLK

Output Delay

tPCKHOV

High-Impedance

tPCKHOZ

Output
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Figure 40. Receiver of SerDes Reference Clocks

13.2.2 DC Level Requirement for SerDes Reference Clocks
The DC level requirement for the MPC8568E SerDes reference clock inputs is different depending on the 
signaling mode used to connect the clock driver chip and SerDes reference clock inputs as described 
below.

• Differential Mode
— The input amplitude of the differential clock must be between 400mV and 1600mV differential 

peak-peak (or between 200mV and 800mV differential peak). In other words, each signal wire 
of the differential pair must have a single-ended swing less than 800mV and greater than 
200mV. This requirement is the same for both external DC-coupled or AC-coupled connection.

— For external DC-coupled connection, as described in section 13.2.1, the maximum average 
current requirements sets the requirement for average voltage (common mode voltage) to be 
between 100 mV and 400 mV. Figure 41 shows the SerDes reference clock input requirement 
for DC-coupled connection scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the 
clock driver. Since the external AC-coupling capacitor blocks the DC level, the clock driver 
and the SerDes reference clock receiver operate in different command mode voltages. The 
SerDes reference clock receiver in this connection scheme has its common mode voltage set to 
SCOREGND. Each signal wire of the differential inputs is allowed to swing below and above 
the command mode voltage (SCOREGND). Figure 42 shows the SerDes reference clock input 
requirement for AC-coupled connection scheme.

• Single-ended Mode
— The reference clock can also be single-ended. The SD_REF_CLK input amplitude 

(single-ended swing) must be between 400mV and 800mV peak-peak (from Vmin to Vmax) 
with SD_REF_CLK either left unconnected or tied to ground. 

— The SD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 43 shows 
the SerDes reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC or 
AC-coupled externally. For the best noise performance, the reference of the clock could be DC 

Input
Amp

50 Ω

50 Ω

SD_REF_CLK

SD_REF_CLK
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Figure 44 shows the SerDes reference clock connection reference circuits for HCSL type clock driver. It 
assumes that the DC levels of the clock driver chip is compatible with MPC8568 SerDes reference clock 
input’s DC requirement.

Figure 44. DC-Coupled Differential Connection with HCSL Clock Driver (Reference Only)

Figure 45 shows the SerDes reference clock connection reference circuits for LVDS type clock driver. 
Since LVDS clock driver’s common mode voltage is higher than the MPC8568 SerDes reference clock 
input’s allowed range (100 to 400mV), AC-coupled connection scheme must be used. It assumes the 
LVDS output driver features 50-Ω termination resistor. It also assumes that the LVDS transmitter 
establishes its own common mode level without relying on the receiver or other external component.

Figure 45. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)
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14.3 Clocking Dependencies
The ports on the two ends of a link must transmit data at a rate that is within 600 parts per million (ppm) 
of each other at all times. This is specified to allow bit rate clock sources with a +/– 300 ppm tolerance.

14.4 Physical Layer Specifications
The following is a summary of the specifications for the physical layer of PCI Express on this device. For 
further details as well as the specifications of the Transport and Data Link layer please use the PCI 
EXPRESS Base Specification. REV. 1.0a document.

14.4.1 Differential Transmitter (TX) Output 
Table 51 defines the specifications for the differential output at all transmitters (TXs). The parameters are 
specified at the component pins.

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

–50 — 50 ps —

Notes:
1. Typical based on PCI Express Specification 2.0.

Table 51. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min Nom 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.

VTX-DIFFp-p Differential 
Peak-to-Peak 
Output Voltage

0.8 — 1.2 V VTX-DIFFp-p = 2*|VTX-D+ – VTX-D-| See Note 2.

VTX-DE-RATIO De- Emphasized 
Differential 
Output Voltage 
(Ratio)

–3.0 –3.5 –4.0 dB Ratio of the VTX-DIFFp-p of the second and following bits 
after a transition divided by the VTX-DIFFp-p of the first bit 
after a transition. See Note 2.

TTX-EYE Minimum TX Eye 
Width

0.70 — — UI The maximum Transmitter jitter can be derived as 
TTX-MAX-JITTER = 1 – TTX-EYE= 0.3 UI.

See Notes 2 and 3.

TTX-EYE-MEDIAN-to-

MAX-JITTER

Maximum time 
between the jitter 
median and 
maximum 
deviation from 
the median.

— — 0.15 UI Jitter is defined as the measurement variation of the 
crossing points (VTX-DIFFp-p = 0 V) in relation to a 
recovered TX UI. A recovered TX UI is calculated over 
3500 consecutive unit intervals of sample data. Jitter is 
measured using all edges of the 250 consecutive UI in 
the center of the 3500 UI used for calculating the TX UI. 
See Notes 2 and 3.

TTX-RISE, TTX-FALL D+/D- TX Output 
Rise/Fall Time

0.125 — — UI See Notes 2 and 5

Table 50. SD_REF_CLK and SD_REF_CLK AC Requirements

Symbol Parameter Description Min Typical Max Units Notes
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To illustrate these definitions using real values, consider the case of a CML (Current Mode Logic) 
transmitter that has a common mode voltage of 2.25 V and each of its outputs, TD and TD, has a swing 
that goes between 2.5 V and 2.0 V. Using these values, the peak-to-peak voltage swing of the signals TD 
and TD is 500 mV p-p. The differential output signal ranges between 500 mV and –500 mV. The peak 
differential voltage is 500 mV. The peak-to-peak differential voltage is 1000 mV p-p.

15.4 Equalization
With the use of high speed serial links, the interconnect media will cause 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:

• 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.

15.5 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. 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.

15.6 Transmitter Specifications
LP-Serial transmitter electrical and timing specifications are stated in the text and tables of this section.

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

• –10 dB for (Baud Frequency)/10 < Freq(f) < 625 MHz, and

• –10 dB + 10log(f/625 MHz) dB for 625 MHz ≤ Freq(f) ≤ Baud Frequency

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

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

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

PA[0:4] M1, M2, M5, M4, M3 I/O OVDD 5,17

PA[5] N3 I/O OVDD 29

PA[6:31] M6, M7, M8, N5, M10, N1, M11, M9, P1, N9, N7, R6, 
R2, P7, P5, R4, P3, P11, P10, P9, R8, R7, R5, R3, 
R1, T2

I/O OVDD —

PB[4:31] T1, R11, R9, T6, T5, T4, T3, U10, T9, T8, T7, U5, 
U3, U1, T11, V1, U11, U9, U7, V5, W4, V3, W2, V9, 
W8, V7, W6, W3

I/O OVDD —

PC[0:31] W1, V11, V10, W11, W9, W7, W5, Y4, Y3, Y2, Y1, 
Y8, Y7, Y6, Y5, AA1, Y11, AA10, Y9, AA9, AA7, 
AA5, AA3, AB3, AC2, AB1, AA11, AB7, AC6, AB5, 
AC4, AB9

I/O OVDD —

PD[4:31] AC8, AD1, AC1, AC7, AB10, AC5, AD3, AD2, AC3, 
AE4, AF1, AE3, AE1, AD6, AG2, AG1, AD5, AD7, 
AD4, AH1, AK3, AD8, AF5, AM4, AC9, AL2, AE5, 
AF3

I/O OVDD —

PE[5:7] AM6, AL5, AL9 I/O TVDD —

PE[8:10] AM9, AM10, AL10 I/O TVDD 5

PE[11:19] AJ9, AH10, AM8, AK9, AL7, AL8, AH9, AM7, AH8 I/O TVDD —

PE[20] AH6 I/O OVDD —

PE[21:23] AM1, AE10, AG5 I/O OVDD 5

PE[24] AJ1 I/O OVDD 5

PE[25:31] AH2, AM2, AE9, AH5, AL1, AD9, AL4 I/O OVDD —

PF[7] AG9 I/O TVDD —

PF[8:10] AF10, AK7, AJ6 I/O TVDD 5

PF[11:19] AH7, AF9, AJ7, AJ5, AF7, AG8, AG7, AM5, AK5 I/O TVDD —

PF[20] AK1 I/O OVDD —

PF[21:22] AH3, AL3 I/O OVDD 5,33

PF[23:31] AB11, AE7, AJ3, AC11, AG6, AG3, AH4, AM3, 
AD11

I/O OVDD —

System Control

HRESET AL21 I OVDD —

HRESET_REQ AL23 O OVDD 29

SRESET AK18 I OVDD —

CKSTP_IN AL17 I OVDD —

CKSTP_OUT AM17 O OVDD 2,4

Table 78. MPC8568E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Notes: 
1. All multiplexed signals are listed only once and do not re-occur. For example, LCS5/DMA_REQ2 is listed only once in the local 

bus controller section, and is not mentioned in the DMA section even though the pin also functions as DMA_REQ2.
2. Recommend a weak pull-up resistor (2–10 KΩ) be placed on this pin to OVDD.
4. This pin is an open drain signal.
5. This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the processor is in the 

reset state. This pull-up is designed such that it can be overpowered by an external 4.7-kΩ pull-down resistor. However, if the 
signal is intended to be high after reset, and if there is any device on the net which might pull down the value of the net at reset, 
then a pullup or active driver is needed.

6. Treat these pins as no connects (NC) unless using debug address functionality.
7. The value of LA[28:31] during reset sets the CCB clock to SYSCLK PLL ratio. These pins require 4.7-kΩ pull-up or pull-down 

resistors. See Section 23.2, “CCB/SYSCLK PLL Ratio.” 
8. The value of LALE, LGPL2 and LBCTL at reset set the e500 core clock to CCB Clock PLL ratio. These pins require 4.7-kΩ 

pull-up or pull-down resistors. See the Section 23.3, “e500 Core PLL Ratio.”
9. Functionally, this pin is an output, but structurally it is an I/O because it either samples configuration input during reset or 

because it has other manufacturing test functions. This pin will therefore be described as an I/O for boundary scan.
11.This output is actively driven during reset rather than being three-stated during reset.
12.These JTAG pins have weak internal pull-up P-FETs that are always enabled.
13.These pins are connected to the VDD/GND planes internally and may be used by the core power supply to improve tracking 

and regulation.
14.Internal thermally sensitive resistor. These two pins are not ESD protected.
17.. The value of PA[0:4] during reset set the QE clock to SYSCLK PLL ratio. These pins require 4.7-kΩ pull-up or pull-down 

resistors. See Section 23.4, “QE/SYSCLK PLL Ratio.”
19. If this pin is connected to a device that pulls down during reset, an external pull-up is required to drive this pin to a safe state 

during reset.
20. This pin is only an output in FIFO mode when used as Rx Flow Control.
24. Do not connect.
25.These are test signals for factory use only and must be pulled up (100 - 1 K) to OVDD for normal machine operation.
26. Independent supplies derived from board VDD.
27. Recommend a pull-up resistor (~1 K.) be placed on this pin to OVDD.
29. The following pins must NOT be pulled down during power-on reset: HRESET_REQ, TRIG_OUT/READY/QUIESCE, 

MSRCID[2:4], ASLEEP, PA[5]

Table 78. MPC8568E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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23 Clocking
This section describes the PLL configuration of the MPC8568E. Note that the platform clock is identical 
to the core complex bus (CCB) clock.

23.1 Clock Ranges
Table 80 provides the clocking specifications for the processor cores and Table 81 provides the clocking 
specifications for the DDR/DDR2 memory bus. Table 82 provides the clocking specifications for the local 
bus.

30. This pin requires an external 4.7-kΩ pull-down resistor to prevent PHY from seeing a valid Transmit Enable before it is actively 
driven.

33. PF[21:22] are multiplexed as cfg_dram_type[0:1]. THEY MUST BE VALID AT POWER-UP, EVEN BEFORE HRESET 
ASSERTION.

35. When a PCI block is disabled, either the POR config pin that selects between internal and external arbiter must be pulled down 
to select external arbiter if there is any other PCI device connected on the PCI bus, or leave the PCIn_AD pins as "No Connect" 
or terminated through 2–10 KΩ pull-up resistors with the default of internal arbiter if the PCIn_AD pins are not connected to any 
other PCI device.  The PCI block will drive the PCIn_AD pins if it is configured to be the PCI arbiter—through POR config 
pins—irrespective of whether it is disabled via the DEVDISR register or not. It may cause contention if there is any other PCI 
device connected on the bus.

36.MDIC[0] is grounded through an 18.2-Ω precision 1% resistor and MDIC[1] is connected to GVDD through an 18.2-Ω precision 
1% resistor. These pins are used for automatic calibration of the DDR IOs.

39. If  PCI is configured as PCI asynchronous mode, a valid clock must be provided on pin PCI_CLK . Otherwise the processor 
will not boot up.

41.These pins should be tied to SCOREGND through a 300 ohm resistor if the high speed interface is used.
43. It is highly recommended that unused SD_RX/SD_RX lanes should be powered down with lane_x_pd. Otherwise the receivers 

will burn extra power and the internal circuitry may develop long term reliability problems. 
44. See Section 25.9, “Guidelines for High-Speed Interface Termination.”
46. Must be high during HRESET. It is recommended to leave the pin open during HRESET since it has internal pullup resistor.
47. Must be pulled down with 4.7-kΩ resistor.
48. This pin must be left no connect.
49. A pull-up on LGPL4 is required for systems that boot from local bus (GPCM)-controlled NOR Flash.

Table 80. Processor Core Clocking Specifications

Characteristic

Maximum Processor Core Frequency

Unit Notes800 MHz 1000 MHz  1333 MHz

Min Max Min Max Min Max

e500 core processor frequency 533 800 533 1000 533 1333 MHz 1, 2

Notes:
1. Caution: The CCB to SYSCLK ratio and e500 core to CCB 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 23.2, “CCB/SYSCLK PLL Ratio,” and Section 23.3, “e500 Core PLL Ratio,” for ratio settings.

2.)The minimum e500 core frequency is based on the minimum platform frequency of 333 MHz.

Table 79. MPC8567E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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• The die junction-to-board thermal resistance

Figure 71 depicts the primary heat transfer path for a package with an attached heat sink mounted to a 
printed-circuit board.

Figure 71. Package with Heat Sink Mounted to a Printed-Circuit Board 

The heat sink removes most of the heat from the device. Heat generated on the active side of the chip is 
conducted through the silicon, then through the heat sink attach material (or thermal interface material), 
and finally to the heat sink. The junction-to-case thermal resistance is low enough that the heat sink attach 
material and heat sink thermal resistance are the dominant terms.

24.2.3 Thermal Interface Materials
A thermal interface material is required at the package-to-heat sink interface to minimize the thermal 
contact resistance. For those applications where the heat sink is attached by spring clip mechanism, 
Figure 72 shows the thermal performance of three thin-sheet thermal-interface materials (silicone, 
graphite/oil, floroether oil), a bare joint, and a joint with thermal grease as a function of contact pressure. 
As shown, the performance of these thermal interface materials improves with increasing contact pressure. 
The use of thermal grease significantly reduces the interface thermal resistance. The bare joint results in a 
thermal resistance approximately six times greater than the thermal grease joint. 

Heat sinks are attached to the package by means of a spring clip to holes in the printed-circuit board (see 
Figure 69). Therefore, the synthetic grease offers the best thermal performance, especially at the low 
interface pressure. 

External Resistance

External Resistance

Internal Resistance

Radiation Convection

Radiation Convection

Heat Sink

Printed-Circuit Board

Thermal Interface Material

Package/Leads
Die Junction
Die/Package

(Note the internal versus external package resistance)
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25 System Design Information
This section provides electrical and thermal design recommendations for successful application of the 
MPC8568E.

25.1 System Clocking
This device includes six PLLs, as follows:

1. The platform PLL generates the platform clock from the externally supplied SYSCLK input. The 
frequency ratio between the platform and SYSCLK is selected using the platform PLL ratio 
configuration bits as described in Section 23.2, “CCB/SYSCLK PLL Ratio.”

2. The e500 core PLL generates the core clock using the platform clock as the input. The frequency 
ratio between the e500 core clock and the platform clock is selected using the e500 PLL ratio 
configuration bits as described in Section 23.3, “e500 Core PLL Ratio.”

3. The PCI PLL generates the clocking for the PCI bus

4. The local bus PLL generates the clock for the local bus. 

5. There is a PLL for the SerDes block.

6. QE PLL generates the QE clock from the externally supplied SYSCLK.

25.2 Power Supply Design and Sequencing

25.2.1 PLL Power Supply Filtering
Each of the PLLs listed above is provided with power through independent power supply pins 
(AVDD_PLAT, AVDD_CORE, AVDD_PCI, AVDD_LBIU, and AVDD_SRDS, AVDD_CE respectively). The AVDD 
level should always be equivalent to VDD, and preferably these voltages will be derived directly from VDD 
through a low frequency filter scheme such as the following.

There are a number of ways to reliably provide power to the PLLs, but the recommended solution is to 
provide independent filter circuits per PLL power supply as illustrated in Figure 73, one to each of the 
AVDD type pins. By providing independent filters to each PLL the opportunity to cause noise injection 
from one PLL to the other is reduced.

This circuit is intended 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.
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These capacitors should have a value of 0.01 or 0.1 µF. Only ceramic SMT (surface mount technology) 
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB, 
feeding the VDD, TVDD, BVDD, OVDD, GVDD, and LVDD planes, to enable quick recharging of the 
smaller chip capacitors. These bulk capacitors should have a low ESR (equivalent series resistance) rating 
to ensure the quick response time necessary. They should also be connected to the power and ground 
planes through two vias to minimize inductance. Suggested bulk capacitors—100–330 µF (AVX TPS 
tantalum or Sanyo OSCON).

25.4 SerDes Block Power Supply Decoupling Recommendations
The SerDes block requires a clean, tightly regulated source of power (SCOREVDD and XVDD) to ensure 
low jitter on transmit and reliable recovery of data in the receiver. An appropriate decoupling scheme is 
outlined below.

Only surface mount technology (SMT) capacitors should be used to minimize inductance. Connections 
from all capacitors to power and ground should be done with multiple vias to further reduce inductance.

• First, the board should have at least 10 x 10-nF SMT ceramic chip capacitors as close as possible 
to the supply balls of the device. Where the board has blind vias, these capacitors should be placed 
directly below the chip supply and ground connections. Where the board does not have blind vias, 
these capacitors should be placed in a ring around the device as close to the supply and ground 
connections as possible.

• Second, there should be a 1-µF ceramic chip capacitor on each side of the device. This should be 
done for all SerDes supplies.

• Third, between the device and any SerDes voltage regulator there should be a 10-µF, low 
equivalent series resistance (ESR) SMT tantalum chip capacitor and a 100-µF, low ESR SMT 
tantalum chip capacitor. This should be done for all SerDes supplies.

25.5 Connection Recommendations
To ensure reliable operation, it is highly recommended to connect unused inputs to an appropriate signal 
level. All unused active low inputs should be tied to VDD, TVDD, BVDD, OVDD, GVDD and LVDD as 
required. All unused active high inputs should be connected to GND. All NC (no-connect) signals must 
remain unconnected. Power and ground connections must be made to all external VDD, LVDD, TVDD, 
BVDD, OVDD, GVDD and GND pins of the device.

25.6 Pull-Up and Pull-Down Resistor Requirements
The MPC8568E requires weak pull-up resistors (2–10 kΩ is recommended) on open drain type pins 
including I2C pins and MPIC interrupt pins. 

Correct operation of the JTAG interface requires configuration of a group of system control pins as 
demonstrated in Figure 75. Care must be taken to ensure that these pins are maintained at a valid deasserted 
state under normal operating conditions as most have asynchronous behavior and spurious assertion will 
give unpredictable results.
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