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MPC8568E Overview

— Three 1-Gbps Ethernet interfaces using three GMII, two RGMII/TBI/RTBI

— Up to eight 10/100-Mbps Ethernet interfaces using MII or RMII 

— Up to eight T1/E1/J1/E3 or DS-3 serial interfaces

1.2.4 Integrated Security Engine (SEC)
The SEC is a modular and scalable security core optimized to process all the algorithms associated with 
IPSec, IKE, WTLS/WAP, SSL/TLS, and 3GPP. Although it is not a protocol processor, the SEC is 
designed to perform multi-algorithmic operations (for example, 3DES-HMAC-SHA-1) in a single pass of 
the data. The version of the SEC used in the MPC8568E is specifically capable of performing single-pass 
security cryptographic processing for SSL 3.0, SSL 3.1/TLS 1.0, IPSec, SRTP, and 802.11i.

• Optimized to process all the algorithms associated with IPSec, IKE, WTLS/WAP, SSL/TLS, and 
3GPP

• Compatible with code written for the Freescale MPC8541E and MPC8555E devices

• XOR engine for parity checking in RAID storage applications. 

• Four crypto-channels, each supporting multi-command descriptor chains

• Cryptographic execution units:

— PKEU—public key execution unit

— DEU—Data Encryption Standard execution unit

— AESU—Advanced Encryption Standard unit

— AFEU—ARC four execution unit

— MDEU—message digest execution unit

— KEU—Kasumi execution unit 

— RNG—Random number generator

1.2.5 Enhanced Three-Speed Ethernet Controllers
The MPC8568E has two on-chip enhanced three-speed Ethernet controllers (eTSECs). The eTSECs 
incorporate a media access control (MAC) sublayer that supports 10- and 100-Mbps and 1-Gbps 
Ethernet/802.3 networks with MII, RMII, GMII, RGMII, TBI, and RTBI physical interfaces. The eTSECs 
include 2-Kbyte receive and 10-Kbyte transmit FIFOs and DMA functions.

The MPC8568E eTSECs support programmable CRC generation and checking, RMON statistics, and 
jumbo frames of up to 9.6 Kbytes. Frame headers and buffer descriptors can be forced into the L2 cache 
to speed classification or other frame processing. They are IEEE Std 802.3™, IEEE 802.3u, IEEE 802.3x, 
IEEE 802.3z, IEEE 802.3ac, IEEE 802.3ab-compatible.

The buffer descriptors are based on the MPC8260 and MPC860T 10/100 Ethernet programming models. 
Each eTSEC can emulate a PowerQUICC III TSEC, allowing existing driver software to be re-used with 
minimal change.

Some of the key features of these controllers include:

• Flexible configuration for multiple PHY interface configurations. Table 1 lists available 
configurations.
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Electrical Characteristics

2.1.2 Recommended Operating Conditions

Table 3 provides the recommended operating conditions for this device. Note that the values in Table 3 are 
the recommended and tested operating conditions. Proper device operation outside these conditions is not 
guaranteed.

Input voltage DDR/DDR2 DRAM signals MVIN –0.3 to (GVDD + 0.3) V 2, 5

DDR/DDR2 DRAM reference MVREF –0.3 to (GVDD + 0.3) V 2, 5

Three-speed Ethernet signals LVIN
TVIN

–0.3 to (LVDD + 0.3)
–0.3 to (TVDD + 0.3)

V 4, 5

Local bus signals BVIN –0.3 to (BVDD + 0.3) —

DUART, SYSCLK, system control and power 
management, I2C, and JTAG signals

OVIN –0.3 to (OVDD + 0.3) V 5

PCI OVIN –0.3 to (OVDD + 0.3) V  6

Storage temperature range TSTG –55 to 150 •CC —

Notes: 
1. Functional and tested operating conditions are given in Table 3. Absolute maximum ratings are stress ratings only, and 

functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause 
permanent damage to the device.

2. Caution: MVIN must not exceed GVDD by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

3. Caution: OVIN must not exceed OVDD by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

4. Caution: L/TVIN must not exceed L/TVDD by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

5. (M,L,O)VIN and MVREF may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2. 
6. OVIN on the PCI interface may overshoot/undershoot according to the PCI Electrical Specification for 3.3-V operation, as 

shown in Figure 2.

Table 3. Recommended Operating Conditions

Characteristic Symbol
Recommended 

Value
Unit Notes

Core supply voltage VDD 1.1 V ± 55 mV V —

PLL supply voltage AVDD_PLAT, 
AVDD_CORE,

AVDD_CE,
AVDD_PCI,
AVDD_LBIU,
AVDD_SRDS

1.1 V ± 55 mV V —

Core power supply for SerDes transceiver SCOREVDD 1.1 V ± 55 mV V —

Pad power supply for SerDes transceiver XVDD 1.1 V ± 55 mV V —

DDR and DDR2 DRAM I/O voltage GVDD 2.5 V ± 125 mV
1.8 V ± 90 mV

V —

Table 2. Absolute Maximum Ratings 1 (continued)

Characteristic Symbol Max Value Unit Notes
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Power Characteristics

NOTE
Items on the same line have no ordering requirement with respect to one 
another. Items on separate lines must be ordered sequentially such that 
voltage rails on a previous step must reach 90% of their value before the 
voltage rails on the current step reach 10% of theirs. 

In order to guarantee MCKE low during power-up, the above sequencing for 
GVDD is required. If there is no concern about any of the DDR signals 
being in an indeterminate state during power-up, then the sequencing for 
GVDD is not required.

3 Power Characteristics
The power dissipation of VDD for various core complex bus (CCB) versus the core and QE frequency for 
MPC8568E is shown in Table 5. Note that this is based on the design estimate only. More accurate power 
number will be available after we have done the measurement on the silicon.

Table 5. MPC8568E Power Dissipation

CCB Frequency Core Frequency QE Frequency Typical 65°C Typical 105°C Maximum Unit

400 800 400 8.7 12.0 13.0 W

400 1000 400 8.9 12.3 13.6 W

400 1200 400 11.3 15.7 16.9 W

533 1333 533 12.4 17.2 18.7 W

Notes:
1. CCB Frequency is the SoC platform frequency which corresponds to DDR data rate.
2. Typical 65 °C based on VDD=1.1V, Tj=65.
3. Typical 105 °C based on VDD=1.1V, Tj=105.
4. Maximum based on VDD=1.1V, Tj=105.

Table 6. Typical MPC8568E I/O Power Dissipation

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

DDR/DDR2

333 MHz 0.76 0.50 W
Data rate 
64-bit with 

ECC
60% utilization

400 MHz 0.56 W

533 MHz 0.68 W

Local Bus

33 MHz, 32b 0.07 0.04 W —

66 MHz, 32b 0.13 0.07 W —

133 MHz, 32b 0.24 0.14 W —

PCI
33 MHz 0.04 W —

66 MHz 0.07 W —

SRIO 4x, 3.125G 0.49 W —

PCI Express 8x, 2.5G 0.71 W —
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RESET Initialization

5 RESET Initialization
This section describes the AC electrical specifications for the RESET initialization timing requirements of 
the MPC8568E. Table 10 provides the RESET initialization AC timing specifications for the DDR 
SDRAM component(s).

Table 11 provides the PLL lock times.

6 DDR and DDR2 SDRAM
This section describes the DC and AC electrical specifications for the DDR SDRAM interface of the 
MPC8568E. Note that DDR SDRAM is GVDD(typ) = 2.5 V and DDR2 SDRAM is GVDD(typ) = 1.8 V. 

Table 10. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes

Required assertion time of HRESET 100 — μs —

Minimum assertion time for SRESET 3 — SYSCLKs 1

PLL input setup time with stable SYSCLK before HRESET negation 100 — μs —

Input setup time for POR configs (other than PLL config) with respect to 
negation of HRESET 

4 — SYSCLKs 1

Input hold time for all POR configs (including PLL config) with respect to 
negation of HRESET 

2 — SYSCLKs 1

Maximum valid-to-high impedance time for actively driven POR configs with 
respect to negation of HRESET 

— 5 SYSCLKs 1

Notes:
1. SYSCLK is the primary clock input for the MPC8568E. 

Table 11. PLL Lock Times

Parameter/Condition Min Max Unit Notes

Platform PLL lock times — 100 μs —

QE PLL lock times — 100 μs —

CPU PLL lock times — 100 μs —

PCI PLL lock times — 100 μs —

Local bus PLL — 100 μs —
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Ethernet Interface and MII Management

Figure 18 shows the RGMII and RTBI AC timing and multiplexing diagrams.

Figure 18. RGMII and RTBI AC Timing and Multiplexing Diagrams

8.2.7 RMII AC Timing Specifications
This section describes the RMII transmit and receive AC timing specifications.

8.2.7.1 RMII Transmit AC Timing Specifications

The RMII transmit AC timing specifications are in Table 35.

Table 35. RMII Transmit AC Timing Specifications
At recommended operating conditions with LVDD of 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

REF_CLK clock period tRMT 15.0 20.0 25.0 ns

REF_CLK duty cycle tRMTH 35 50 65 %

REF_CLK peak-to-peak jitter tRMTJ — — 250 ps

Rise time REF_CLK (20%–80%) tRMTR 1.0 — 2.0 ns

Fall time REF_CLK (80%–20%) tRMTF 1.0 — 2.0 ns

GTX_CLK

tRGT
tRGTH

tSKRGT

TX_CTL

TXD[8:5]
TXD[7:4]

TXD[9]
TXERR

TXD[4]
TXEN

TXD[3:0]

(At Transmitter)

TXD[8:5][3:0]
TXD[7:4][3:0]

TX_CLK
(At PHY)

RX_CTL

RXD[8:5]
RXD[7:4]

RXD[9]
RXERR

RXD[4]
RXDV

RXD[3:0]
RXD[8:5][3:0]
RXD[7:4][3:0]

RX_CLK
(At PHY)

tSKRGT

tSKRGT

tSKRGT
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Local Bus

Figure 25. Local Bus Signals (PLL Bypass Mode)

NOTE
In PLL bypass mode, LCLK[n] is the inverted version of the internal clock 
with the delay of tLBKHKT. In this mode, signals are launched at the rising edge 
of the internal clock and are captured at falling edge of the internal clock 
with the exception of LGTA/LUPWAIT (which is captured on the rising 
edge of the internal clock).

Output Signals:
LA[27:31]/LBCTL/LBCKE/LOE/

LSDA10/LSDWE/LSDRAS/
LSDCAS/LSDDQM[0:3]

tLBKLOV2

LCLK[n]

Input Signals:
LAD[0:31]/LDP[0:3]

Output (Data) Signals:
LAD[0:31]/LDP[0:3]

LALE

tLBIXKH1

Input Signal:
LGTA

Output (Address) Signal:
LAD[0:31]

tLBIVKH1

tLBIXKL2

tLBIVKL2

tLBKLOX1

tLBKLOZ2

tLBOTOT

Internal launch/capture clock

tLBKLOX2

tLBKLOV1

tLBKLOV3

tLBKLOZ1

tLBKHKT

tLBKLOV4

LUPWAIT
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I2C

Figure 30 provides the AC test load for the I2C.

Figure 34. I2C AC Test Load

Figure 35 shows the AC timing diagram for the I2C bus.

Figure 35. I2C Bus AC Timing Diagram

Capacitive load for each bus line Cb — 400 pF

Note:  
1.The symbols used for timing specifications herein follow the pattern 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, tI2DVKH symbolizes I2C timing (I2) 
with respect to the time data input signals (D) reach the valid state (V) relative to the tI2C clock reference (K) going to the high 
(H) state or setup time. Also, tI2SXKL symbolizes I2C timing (I2) for the time that the data with respect to the START condition 
(S) went invalid (X) relative to the tI2C clock reference (K) going to the low (L) state or hold time. Also, tI2PVKH symbolizes I2C 
timing (I2) for the time that the data with respect to the STOP condition (P) reaching the valid state (V) relative to the tI2C 
clock reference (K) going to the high (H) state or setup time.

2. As a transmitter, the MPC8568 provides a delay time of at least 300 ns for the SDA signal (referred to the VIHmin of the SCL 
signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of START or STOP condition. 
When the MPC8568 acts as the I2C bus master while transmitting, the MPC8568 drives both SCL and SDA. As long as the 
load on SCL and SDA are balanced, the MPC8568 would not cause unintended generation of START or STOP condition. 
Therefore, the 300 ns SDA output delay time is not a concern. If, under some rare condition, the 300 ns SDA output delay 
time is required for the MPC8568 as transmitter, application note AN2919 referred to in note 4 below is recommended.

3. The maximum tI2DXKL has only to be met if the device does not stretch the LOW period (tI2CL) of the SCL signal.
4.The requirements for I2C frequency calculation must be followed. Refer to Freescale application note AN2919, Determining 

the I2C Frequency Divider Ratio for SCL

Table 47. I2C AC Electrical Specifications (continued)
At recommended operating conditions with OVDD of 3.3V ± 5%. All values refer to VIH (min) and VIL (max) levels (see Table 46).

Parameter Symbol 1 Min Max Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

SrS

SDA

SCL

tI2SXKL

tI2CL

tI2CH
tI2DXKL

tI2DVKH

tI2SXKL

tI2SVKH

tI2KHKL

tI2PVKH

P S
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High-Speed Serial Interfaces (HSSI)

13.2.3 Interfacing With Other Differential Signaling Levels
• With on-chip termination to SCOREGND, the differential reference clocks inputs are 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 AC-coupled due to the limited common mode input range allowed 
(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, in 
addition to AC-coupling.

NOTE
Figure 44 to Figure 47 below are for conceptual reference only. Due to the 
fact that clock driver chip's internal 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 MPC8568 SerDes reference clock receiver requirement 
provided in this document. 
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High-Speed Serial Interfaces (HSSI)

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)

50 Ω

50 ΩSD_REF_CLK

SD_REF_CLK

Clock Driver 100 Ω differential PWB trace

Clock driver vendor dependent 
source termination resistor

SerDes Refer. 
CLK ReceiverClock Driver

CLK_Out

CLK_Out

HCSL CLK Driver Chip

33 Ω

33 Ω

Total 50 Ω. Assume clock driver’s 
output impedance is about 16 Ω.

MPC8568E

CLK_Out

50 Ω

50 ΩSD_REF_CLK

SD_REF_CLK

Clock Driver 100 Ω differential PWB trace
SerDes Refer. 
CLK ReceiverClock Driver

CLK_Out

CLK_Out

LVDS CLK Driver Chip

10 nF

10 nF

MPC8568E
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PCI Express

14.4.2 Transmitter Compliance Eye Diagrams
The TX eye diagram in Figure 49 is specified using the passive compliance/test measurement load (see 
Figure 51) in place of any real PCI Express interconnect + RX component. 

There are two eye diagrams that must be met for the transmitter. Both eye diagrams must be aligned in 
time using the jitter median to locate the center of the eye diagram. The different eye diagrams will differ 
in voltage depending whether it is a transition bit or a de-emphasized bit. The exact reduced voltage level 
of the de-emphasized bit will always be relative to the transition bit.

The eye diagram must be valid for any 250 consecutive UIs. 

RLTX-CM Common Mode 
Return Loss

6 — — dB Measured over 50 MHz to 1.25 GHz. See Note 4

ZTX-DIFF-DC DC Differential 
TX Impedance

80 100 120 Ω TX DC Differential mode Low Impedance

ZTX-DC Transmitter DC 
Impedance

40 — — Ω Required TX D+ as well as D- DC Impedance during all 
states

LTX-SKEW Lane-to-Lane 
Output Skew

— — 500 + 
2 UI

ps Static skew between any two Transmitter Lanes within a 
single Link

CTX AC Coupling 
Capacitor

75 — 200 nF All Transmitters shall be AC coupled. The AC coupling is 
required either within the media or within the 
transmitting component itself. See note 8.

Tcrosslink Crosslink 
Random 
Timeout

0 — 1 ms This random timeout helps resolve conflicts in crosslink 
configuration by eventually resulting in only one 
Downstream and one Upstream Port. See Note 7.

Notes:
1. No test load is necessarily associated with this value.
2. Specified at the measurement point into a timing and voltage compliance test load as shown in Figure 51 and measured over 

any 250 consecutive TX UIs. (Also refer to the transmitter compliance eye diagram shown in Figure 49)
3. A TTX-EYE = 0.70 UI provides for a total sum of deterministic and random jitter budget of TTX-JITTER-MAX = 0.30 UI for the 

Transmitter collected over any 250 consecutive TX UIs. The TTX-EYE-MEDIAN-to-MAX-JITTER median is less than half of the total 
TX jitter budget collected over any 250 consecutive TX UIs. It should be noted that the median is not the same as the mean. 
The jitter median describes the point in time where the number of jitter points on either side is approximately equal as opposed 
to the averaged time value.

4. The Transmitter input impedance shall result in a differential return loss greater than or equal to 12 dB and a common mode 
return loss greater than or equal to 6 dB over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement 
applies to all valid input levels. The reference impedance for return loss measurements is 50 Ω to ground for both the D+ and 
D- line (that is, as measured by a Vector Network Analyzer with 50 ohm probes—see Figure 51). Note that the series capacitors 
CTX is optional for the return loss measurement. 

5. Measured between 20-80% at transmitter package pins into a test load as shown in Figure 51 for both VTX-D+ and VTX-D-. 
6. See Section 4.3.1.8 of the PCI Express Base Specifications Rev 1.0a
7. See Section 4.2.6.3 of the PCI Express Base Specifications Rev 1.0a
8. MPC8568E SerDes transmitter does not have CTX built-in. An external AC Coupling capacitor is required.

Table 51. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min Nom Max Units Comments



MPC8568E/MPC8567E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 1

78 Freescale Semiconductor
 

Serial RapidIO

Figure 51. Compliance Test/Measurement Load

15 Serial RapidIO
This section describes the DC and AC electrical specifications for the RapidIO interface of the 
MPC8568E, for the LP-Serial physical layer. The electrical specifications cover both single and 
multiple-lane links. Two transmitters (short run and long run) and a single receiver are specified for each 
of three baud rates, 1.25, 2.50, and 3.125 GBaud.

Two transmitter specifications allow for solutions ranging from simple board-to-board interconnect to 
driving two connectors across a backplane. A single receiver specification is given that will accept signals 
from both the short run and long run transmitter specifications.

The short run transmitter should be used mainly for chip-to-chip connections on either the same printed 
circuit board or across a single connector. This covers the case where connections are made to a mezzanine 
(daughter) card. The minimum swings of the short run specification reduce the overall power used by the 
transceivers.

The long run transmitter specifications use larger voltage swings that are capable of driving signals across 
backplanes. This allows a user to drive signals across two connectors and a backplane. The specifications 
allow a distance of at least 50 cm at all baud rates.

All unit intervals are specified with a tolerance of +/– 100 ppm. The worst case frequency difference 
between any transmit and receive clock will be 200 ppm.

To ensure interoperability between drivers and receivers of different vendors and technologies, AC 
coupling at the receiver input must be used.

15.1 DC Requirements for Serial RapidIO SD_REF_CLK and 
SD_REF_CLK 

For more information, see Section 13.2, “SerDes Reference Clocks.”
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Serial RapidIO

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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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 53 with the parameters specified in Table 60 when measured at the output pins of the 
device and the device is driving a 100 Ohm +/–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.

Figure 53. Transmitter Output Compliance Mask

Table 59. 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 through Figure 59 represent the AC timing from Table 72. Note that although the specifications 
generally reference the rising edge of the clock, these AC timing diagrams also apply when the falling edge 
is the active edge.

Figure 58 shows the SPI timing in Slave mode (external clock).

Figure 58. SPI AC Timing in Slave mode (External Clock) Diagram

Figure 59 shows the SPI timing in Master mode (internal clock).

Figure 59. SPI AC Timing in Master mode (Internal Clock) Diagram

19 TDM/SI
This section describes the DC and AC electrical specifications for the time-division-multiplexed and serial 
interface of the MPC8568E.

19.1 TDM/SI DC Electrical Characteristics
Table 71 provides the DC electrical characteristics for the MPC8568E TDM/SI.

Table 71. TDM/SI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

Output high voltage VOH IOH = –2.0 mA 2.4 — V

Output low voltage VOL  IOL = 3.2 mA — 0.5 V

Input high voltage VIH — 2.0 OVDD+0.3 V

SPICLK (input)

tNEIXKH
tNEIVKH

tNEKHOV

Input Signals:
SPIMOSI

(See Note)

Output Signals:
SPIMISO

(See Note)

Note: The clock edge is selectable on SPI.

SPICLK (output)

tNIIXKH

tNIKHOV

Input Signals:
SPIMISO

(See Note)

Output Signals:
SPIMOSI

(See Note)

Note: The clock edge is selectable on SPI.

tNIIVKH
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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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Debug

TRIG_IN AL29 I OVDD —

TRIG_OUT AM29 O OVDD 6,9,19
,29

MSRCID[0:1] AK29, AJ29 O OVDD 5,6,9

MSRCID[2:4] AM28, AL28, AK27 O OVDD 6,19,2
9

MDVAL AJ28 O OVDD 6

CLK_OUT AF18 O OVDD 11

Clock

RTC AH20 I OVDD —

SYSCLK AK22 I OVDD —

JTAG

TCK AH18 I OVDD —

TDI AH19 I OVDD 12

TDO AJ18 O OVDD 11

TMS AK19 I OVDD 12

TRST AK20 I OVDD 12

DFT

L1_TSTCLK AJ20 I OVDD 25

L2_TSTCLK AJ19 I OVDD 25

LSSD_MODE AH31 I OVDD 25

TEST_SEL AJ31 I OVDD 25

Thermal Management

THERM0 AB30 — — 14

THERM1 AB31 — — 14

Power Management

ASLEEP AK21 O OVDD 9,19,2
9

Table 78. MPC8568E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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OVDD N2, N6, N10, P4, P8, T10, U2, U6, V4, V8, Y10, 
AA2, AA6, AB4, AB8, AC19, AC21, AD10, AD23, 
AE2, AE6, AE27, AE31, AG4, AG19, AG23, AG25, 
AH21, AH28, AH30, AH32, AJ2, AK4, AK25, AK31, 
AL27 

Power for 
PCI and 

other 
standards 

(3.3V)

OVDD —

LVDD AC12, AC16, AF12, AF14, AG16, AK12, AK14, 
AL16

Power for 
GPIO

LVDD —

TVDD AF8, AJ10, AK6, AK8 Power for 
QE UCC1 
and UCC2 
Ethernet 
Interface

(2,5V,3.3V)

TVDD —

GVDD B2, B5, B8, B11, B17, B20, C14, D4, D7, D10, D16, 
D19, D22, E12, E15, F2, F6, F21, G9, G17, G18, 
H4, H11, H14, H20, J3, J6, J9, K13, L2, L5, L8, L11

Power for 
DDR1 and 

DDR2 
DRAM I/O 

voltage 
(1.8V,2.5V)

GVDD —

BVDD B28, D27, D31, F25, F28, H27, H29, H31, K25, K27 Power for 
Local Bus 

(1.8V, 2.5V, 
3.3V)

BVDD —

VDD M14, M15, M19, M22, N12, N14, N16, N18, N20, 
N22, P13, P15, P17, P19, P21, R12, R14, R16, R18, 
R20, R22, T13, T15, T17, T19, T21, U12, U14, U16, 
U18, U20, U22, V13, V15, V17, V19, V21, W12, 
W14, W16, W18, W20, W22, Y13, Y15, Y17, Y19, 
Y21, AA14, AA16, AA18, AA20

Power for 
Core (1.1)

VDD —

SCOREVDD K31, L32, M29, N28, N31, P29, T28, T30, U31, V29, 
W32, Y30, AA31

Core Power 
for SerDes 

transceivers
(1.1V)

SCOREVDD —

XVDD N25, N27, P24, R26, T25, U27, V24, W26, Y25, 
AA27, AB24, AC26

Pad Power 
for SerDes 

transceivers
(1.1V)

XVDD —

AVDD_LBIU A25 Power for 
local bus 

PLL
(1.1V)

— 26

AVDD_PCI AM22 Power for 
PCI PLL
(1.1V)

— 26

AVDD_CE AM18 Power for 
QE PLL
(1.1V)

— 26

Table 79. MPC8567E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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23.5.2 Minimum Platform Frequency Requirements for PCI Express, SRIO, 
PCI interfaces Operation

For proper PCI Express operation, the CCB clock frequency must be greater than:

Note that the “PCI Express link width” in the above equation refers to the negotiated link width as the 
result of PCI Express link training, which may or may not be the same as the link width POR selection.

For proper Serial RapidIO operation, the CCB clock frequency must be greater than:

For proper PCI operation in synchronous mode, the minimum CCB:SYSCLK ratio is 6:1.

24 Thermal 
This section describes the thermal specifications of the MPC8568E.

24.1 Thermal Characteristics
Table 87 provides the package thermal characteristics. 

24.2 Thermal Management Information
This section provides thermal management information for the flip chip plastic ball grid array (FC-PBGA) 
package for air-cooled applications. Proper thermal control design is primarily dependent on the 

Table 87. Package Thermal Characteristics

Characteristic Symbol Value Unit Notes

Junction-to-ambient Natural Convection on single layer board (1s) RθJA 21 °C/W 1, 2

Junction-to-ambient Natural Convection on four layer board (2s2p) RθJA 17 °C/W 1, 2

Junction-to-ambient (@200 ft/min or 1 m/s) on single layer board (1s) RθJA 16 •C/WC/W 1, 2

Junction-to-ambient (@200 ft/min or 1 m/s) on four layer board (2s2p) RθJA 13 •C/WC/W 1, 2

Junction-to-board RθJB 9 •C/WC/W 3

Junction-to-case RθJC <0.1 •C/WC/W 4

Notes
1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 

temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance

2. Per JEDEC JESD51-6 with the board horizontal.
3. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured on 

the top surface of the board near the package.
4. Thermal resistance between the active surface of the die and the case top surface determined by the cold plate method (MIL 

SPEC-883, Method 1012.1) with the calculated case temperature. Actual thermal resistance is less than 0.1 °C/W.

527 MHz PCI Express link width( )×
8

----------------------------------------------------------------------------------------------

2 0.80( ) serial RapidIO interface frequency( )×× serial RapidIO link width( )×
64

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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system-level design—the heat sink, airflow, and thermal interface material. The recommended attachment 
method to the heat sink is illustrated in Figure 69. The heat sink should be attached to the printed-circuit 
board with the spring force centered over the die. This spring force should not exceed 10 pounds force. 

Figure 69. Package Exploded Cross-Sectional View with Several Heat Sink Options

The system board designer can choose between several types of heat sinks to place on the device. There 
are several commercially-available heat sinks from the following vendors:

Aavid Thermalloy 603-224-9988
80 Commercial St.
Concord, NH 03301
Internet: www.aavidthermalloy.com

Advanced Thermal Solutions 781-769-2800
89 Access Road #27.
Norwood, MA02062
Internet: www.qats.com

Alpha Novatech 408-749-7601
473 Sapena Ct. #15
Santa Clara, CA 95054
Internet: www.alphanovatech.com

International Electronic Research Corporation (IERC) 818-842-7277
413 North Moss St.
Burbank, CA 91502
Internet: www.ctscorp.com

Millennium Electronics (MEI) 408-436-8770
Loroco Sites
671 East Brokaw Road
San Jose, CA 95112
Internet: www.mei-millennium.com

Ultimately, the final selection of an appropriate heat sink depends on many factors, such as thermal 
performance at a given air velocity, spatial volume, mass, attachment method, assembly, and cost. Several 
heat sinks offered by Aavid Thermalloy, Advanced Thermal Solutions, Alpha Novatech, IERC, and 

Thermal Interface Material

Heat Sink
FC-PBGA Package

Heat Sink
Clip

Printed-Circuit Board

Die
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Refer to the PCI 2.2 specification for all pull-ups required for PCI.

The following pins must NOT be pulled down during power-on reset: HRESET_REQ, 
TRIG_OUT/READY/QUIESCE, MSRCID[2:4], ASLEEP, PA[5].

Three test pins also require pull-up resistors (100 Ω–1 KΩ). These pins are L1_TSTCLK, L2_TSTCLK, 
and LSSD_MODE. These signals are for factory use only and must be pulled up to OVDD for normal 
machine operation.

Refer to the PCI 2.2 specification for all pull-ups required for PCI.

25.7 Configuration Pin Muxing
The MPC8568E provides the user with power-on configuration options which can be set through the use 
of external pull-up or pull-down resistors of 4.7 kΩ on certain output pins. These pins are generally used 
as output only pins in normal operation. 

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins 
while HRESET is asserted, is latched when HRESET deasserts, at which time the input receiver is disabled 
and the I/O circuit takes on its normal function. Most of these sampled configuration pins are equipped 
with an on-chip pull-up resistors of approximately 20 kΩ. This value should permit the 4.7-kΩ resistor to 
pull the configuration pin to a valid logic low level. The pull-up resistor is enabled only during HRESET 
(and for platform /system clocks after HRESET deassertion to ensure capture of the reset value). When the 
HRESET is negated, the pull-up resistor is also disabled, thus allowing functional operation of the pin as 
an output with minimal signal quality or delay disruption. The default value for all configuration bits 
treated this way has been encoded such that a high voltage level puts the device into the default state and 
external resistors are needed only when non-default settings are required by the user.

Careful board layout with stubless connections to these pull-down resistors coupled with the large value 
of the pull-down resistor should minimize the disruption of signal quality or speed for output pins thus 
configured.

The platform PLL ratio and e500 PLL ratio configuration pins are not equipped with these default pull-up 
devices.

25.8 JTAG Configuration Signals
Boundary scan testing is enabled through the JTAG interface signals. The TRST signal is optional in the 
IEEE 1149.1 specification, but is provided on all processors that implement Power Architecture. The 
device requires TRST to be asserted during reset conditions to ensure the JTAG boundary logic does not 
interfere with normal chip operation. While it is possible to force the TAP controller to the reset state using 
only the TCK and TMS signals, generally systems will assert TRST during power-on reset. Because the 
JTAG interface is also used for accessing the common on-chip processor (COP) function, simply tying 
TRST to HRESET is not practical.

The COP function of these processors allows 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 in order 


