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MPC8568E Overview

— Byte-accessible ECC uses read-modify-write transaction accesses for smaller-than-cache-line 
accesses.

1.2.2 e500 Coherency Module (ECM) and Address Map
The e500 coherency module (ECM) provides a mechanism for I/O-initiated transactions to snoop the bus 
between the e500 core and the integrated L2 cache in order to maintain coherency across local cacheable 
memory. It also provides a flexible switch-type structure for core- and I/O-initiated transactions to be 
routed or dispatched to target modules on the device.

The MPC8568E supports a flexible 36-bit physical address map. Conceptually, the address map consists of 
local space and external address space. The local address map is supported by eight local access windows 
that define mapping within the local 36-bit (64-Gbyte) address space. 

The MPC8568E can be made part of a larger system address space through the mapping of translation 
windows. This functionality is included in the address translation and mapping units (ATMUs). Both 
inbound and outbound translation windows are provided. The ATMUs allows the MPC8568E to be part of 
larger address maps such as the PCI or PCI Express 64-bit address environment and the RapidIO 
environment.

1.2.3 QUICC Engine
• Integrated 8-port L2 Ethernet switch

— 8 connection ports of 10/100 Mbps MII/RMII & one CPU internal port

— Each port supports four priority levels

— Priority levels used with VLAN tags or IP TOS field to implement QoS

— QoS types of traffic, such as voice, video, and data

• Includes support for the following protocols:

— ATM SAR up to 622 Mbps (OC-12) full duplex, with ATM traffic shaping (ATF TM4.1) for 
up to 64K ATM connections

— ATM AAL1 structured and unstructured Circuit Emulation Service (CES 2.0)

— IMA and ATM Transmission convergence sub-layer

— ATM OAM handling features compatible with ITU-T I.610

— PPP, Multi-Link (ML-PPP), Multi-Class (MC-PPP) and PPP mux in accordance with the 
following RFCs: 1661, 1662, 1990, 2686 and 3153

— IP termination support for IPv4 and IPv6 packets including TOS, TTL and header checksum 
processing

— ATM (AAL2/AAL5) to Ethernet (IP) interworking

— Extensive support for ATM statistics and Ethernet RMON/MIB statistics.

— 256 channels of HDLC/Transparent or 128 channels of SS#7

• Includes support for the following serial interfaces:

— Two UL2/POS-PHY interfaces with 124 Multi-PHY addresses on UTOPIA interface each or 
31 Multi-PHY addresses on the POS interface each.
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up to four banks of memory. The MPC8568E supports bank sizes from 64 Mbytes to 4 Gbytes. Nine 
column address strobes (MDM[0:8]) are used to provide byte selection for memory bank writes. 

The MPC8568E can be configured to retain the currently active SDRAM page for pipelined burst accesses. 
Page mode support of up to 16 simultaneously open pages (32 for DDR2) can dramatically reduce access 
latencies for page hits. Depending on the memory system design and timing parameters, using page mode 
can save 3 to 4 clock cycles from subsequent burst accesses that hit in an active page.

Using ECC, the MPC8568E detects and corrects all single-bit errors and detects all double-bit errors and 
all errors within a nibble.

The MPC8568E can invoke a level of system power management by asserting the MCKE SDRAM signal 
on-the-fly to put the memory into a low-power sleep mode.

1.2.7 Table Lookup Unit (TLU)
The table lookup unit (TLU) provides access to application-defined routing topology and control tables in 
external memory. It accesses an external memory array attached to the local bus controller (LBC). 
Communication between the CPU and the TLU occurs via messages passed through the TLU’s 
memory-mapped configuration and status registers.

The TLU provides resources for efficient generation of table entry addresses in memory, hash generation 
of addresses, and binary table searching algorithms for both exact-match and longest-prefix-match 
strategies.It supports the following TLU complex table types:

• Hash-Trie-Key table for hash-based exact-match algorithms

• Chained-Hash table for partially indexed and hashed exact-match algorithms

• Longest-prefix-match algorithm

• Flat-Data table for retrieving search results and simple indexed algorithms

1.2.8 PCI Controller
The MPC8568E supports one 32-bit PCI controller, which supports speeds of up to 66 MHz. Other features 
include:

• Compatible with the PCI Local Bus Specification, Revision 2.2, supporting 32- and 64-bit 
addressing

• Can function as host or agent bridge interface

• As a master, supports read and write operations to PCI memory space, PCI I/O space, and PCI 
configuration space

• Can generate PCI special-cycle and interrupt-acknowledge commands. As a target, it supports read 
and write operations to system memory as well as configuration accesses. 

• Supports PCI-to-memory and memory-to-PCI streaming, memory prefetching of PCI read 
accesses, and posting of processor-to-PCI and PCI-to-memory writes

• PCI 3.3-V compatible with selectable hardware-enforced coherency
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Electrical Characteristics

The core voltage must always be provided at nominal 1.1V. (See Table 3 for actual recommended core 
voltage). Voltage to the processor interface I/Os are provided through separate sets of supply pins and must 
be provided at the voltages shown in Table 3. The input voltage threshold scales with respect to the 
associated I/O supply voltage. OVDD and LVDD based receivers are simple CMOS I/O circuits and satisfy 
appropriate LVCMOS type specifications. The DDR SDRAM interface uses a single-ended differential 
receiver referenced the externally supplied MVREF signal (nominally set to GVDD/2) as is appropriate for 
the SSTL2 electrical signaling standard.

2.1.3 Output Driver Characteristics

Table 4 provides information on the characteristics of the output driver strengths. The values are 
preliminary estimates.

2.2 Power Sequencing
The MPC8568E requires its power rails to be applied in specific sequence in order to ensure proper device 
operation. These requirements are as follows for power up:

1. VDD, AVDD_n, BVDD, SCOREVDD, LVDD, TVDD, XVDD, OVDD

2. GVDD

All supplies must be at their stable values within 50 ms.

Table 4. Output Drive Capability

Driver Type
Programmable

Output Impedance
(Ω)

Supply
Voltage

Notes

Local bus interface utilities signals 25
25

BVDD = 3.3 V
BVDD = 2.5 V

1

45(default)
45(default)

BVDD = 3.3 V
BVDD = 2.5 V

PCI signals 25 OVDD = 3.3 V 2

42 (default)

DDR signal 20 GVDD = 2.5 V —

DDR2 signal 16 
32 (half strength mode)

GVDD = 1.8 V —

eTSEC 10/100/1000 signals 42 L/TVDD = 2.5/3.3 V —

DUART, system control, JTAG 42 OVDD = 3.3 V —

I2C 150 OVDD = 3.3 V —

Notes:
1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the PCI interface is determined by the setting of the PCI_GNT[1] signal at reset.
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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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4.2 PCI Clock Timing
Table 8 provides the PCI clock (PCI_CLK) AC timing specifications for the MPC8568E.

4.3 Real Time Clock Timing
The RTC input is sampled by the platform clock (CCB clock). The output of the sampling latch is then 
used as an input to the counters of the PIC and the Time Base unit of the e500. There is no need for jitter 
specification. The minimum pulse width of the RTC signal should be greater than 2x the period of the CCB 
clock. That is, minimum clock high time is 2 × tCCB, and minimum clock low time is 2 × tCCB. There is 
no minimum RTC frequency. RTC may be grounded if not needed.

SYSCLK jitter — — — +/– 150 ps 4, 5

Notes:
1. Caution: The CCB clock to SYSCLK ratio and e500 core to CCB clock ratio settings must be chosen such that the 

resulting SYSCLK frequency, e500 core frequency, and CCB clock 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. Rise and fall times for SYSCLK are measured at 0.4 V and 2.7 V.
3. Timing is guaranteed by design and characterization.
4. This represents the total input jitter—short term and long term—and is guaranteed by design.
5. The SYSCLK driver’s closed loop jitter bandwidth should be <500 kHz at -20 dB. The bandwidth must be set low to 

allow cascade-connected PLL-based devices to track SYSCLK drivers with the specified jitter.

Table 8. PCI_CLK 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

PCI_CLK frequency fPCI_CLK — — 66.7 MHz —

PCI_CLK cycle time tPCI_CLK 15 — — ns —

PCI_CLK rise and fall time tKH, tKL 0.6 1.0 2.3 ns 1

PCI_CLK duty cycle tKHK/tPCI_CLK 40 — 60 % 2

PCI_CLK jitter — — — +/– 150 ps 3,4

Notes:
1. Rise and fall times for PCI_CLK are measured at 0.4 V and 2.7 V.
2. Timing is guaranteed by design and characterization.
3. This represents the total input jitter—short term and long term—and is guaranteed by design.
4. The SYSCLK driver’s closed loop jitter bandwidth should be <500 kHz at -20 dB. The bandwidth must be set low to allow 

cascade-connected PLL-based devices to track SYSCLK drivers with the specified jitter.

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

Parameter/Condition Symbol Min Typical Max Unit Notes
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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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Table 15 provides the DDR capacitance when GVDD (typ)=2.5 V.

Table 16 provides the current draw characteristics for MVREF.

Input low voltage VIL –0.3 MVREF– 0.15 V —

Output leakage current IOZ –10 10 μA 4

Output high current (VOUT = 1.95 V) IOH –16.2 — mA —

Output low current (VOUT = 0.35 V) IOL 16.2 — mA —

Notes:
1. GVDD is expected to be within 50 mV of the DRAM GVDD at all times.
2. MVREF is expected to be equal to 0.5 × GVDD, and to track GVDD DC variations as measured at the receiver. 

Peak-to-peak noise on MVREF may not exceed ±2% of the DC value.
3. VTT is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be 

equal to MVREF. This rail should track variations in the DC level of MVREF.
4. Output leakage is measured with all outputs disabled, 0 V ≤ VOUT ≤ GVDD.

Table 15. DDR SDRAM Capacitance for GVDD (typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Notes

Input/output capacitance: DQ, DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. GVDD =  2.5 V ± 0.125 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, 

VOUT (peak-to-peak) = 0.2 V.

Table 16. Current Draw Characteristics for MVREF

Parameter / Condition Symbol Min Max Unit Note

Current draw for MVREF IMVREF — 500 μA 1

1. The voltage regulator for MVREF must be able to supply up to 500 μA current.

Table 14. DDR SDRAM DC Electrical Characteristics for GVDD (typ) = 2.5 V (continued)

Parameter/Condition Symbol Min Max Unit Notes



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

26 Freescale Semiconductor
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7.2 DUART AC Electrical Specifications
Table 22 provides the AC timing parameters for the DUART interface.

8 Ethernet Interface and MII Management
This section provides the AC and DC electrical characteristics for eTSEC, MII management and Ethernet 
interface inside QUICC Engine. Note that eTSEC and QE Ethernet have the same DC/AC characteristics.

8.1 GMII/MII/TBI/RGMII/RTBI/RMII Electrical Characteristics
The electrical characteristics specified here apply to all gigabit media independent interface (GMII), media 
independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent interface 
(RGMII), reduced ten-bit interface (RTBI), and reduced media independent interface (RMII) signals 
except management data input/output (MDIO) and management data clock (MDC). The RGMII and RTBI 
interfaces are defined for 2.5 V, while the GMII and TBI interfaces can be operated at 3.3 or 2.5 V. Whether 
the GMII, MII, or TBI interface is operated at 3.3 or 2.5 V, the timing is compatible with the IEEE 802.3 
standard. The RGMII and RTBI interfaces follow the Reduced Gigabit Media-Independent Interface 
(RGMII) Specification Version 1.3 (12/10/2000). The RMII interface follows the RMII Consortium RMII 

Input current

(VIN 1 = 0 V or VIN = VDD)

IIN — ±10 μA

High-level output voltage

(OVDD = min, IOH = –100 μA)

VOH OVDD – 0.2 — V

Low-level output voltage

(OVDD = min, IOL = 100 μA)

VOL — 0.2 V

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

Table 22. DUART AC Timing Specifications

Parameter Value Unit Notes

Minimum baud rate CCB clock/1,048,576 baud 1,2

Maximum baud rate CCB clock/16 baud 1,3

Oversample rate 16 — 1,4

Notes:
1. Guaranteed by design
2. CCB clock refers to the platform clock.
3. Actual attainable baud rate will be limited by the latency of interrupt processing.
4. The middle of a start bit is detected as the 8th sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are 

sampled each 16th sample.

Table 21. DUART DC Electrical Characteristics (continued)

Parameter Symbol Min Max Unit
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9.2 Local Bus AC Electrical Specifications
Table 41 describes the timing parameters of the local bus interface at BVDD = 3.3 V. For information about 
the frequency range of local bus see Section 23.1, “Clock Ranges.”

Table 41. Local Bus Timing Parameters (BVDD = 3.3 V)—PLL Enabled

Parameter Symbol 1 Min Max Unit Notes

Local bus cycle time tLBK 7.5 12 ns 2

Local bus duty cycle tLBKH/tLBK 43 57 % —

LCLK[n] skew to LCLK[m] or LSYNC_OUT tLBKSKEW — 150 ps 7, 8

Input setup to local bus clock (except LGTA/LUPWAIT) tLBIVKH1 1.8 — ns 3, 4

LGTA/LUPWAIT input setup to local bus clock tLBIVKH2 1.7 — ns 3, 4

Input hold from local bus clock (except LGTA/LUPWAIT) tLBIXKH1 1.0 — ns 3, 4

LGTA/LUPWAIT input hold from local bus clock tLBIXKH2 1.0 — ns 3, 4

LALE output transition to LAD/LDP output transition (LATCH hold time) tLBOTOT 1.5 — ns 6

Local bus clock to output valid (except LAD/LDP and LALE) tLBKHOV1 — 3.0 ns —

Local bus clock to data valid for LAD/LDP tLBKHOV2 — 3.2 ns 3

Local bus clock to address valid for LAD tLBKHOV3 — 3.2 ns 3

Local bus clock to LALE assertion tLBKHOV4 — 3.2 ns 3

Output hold from local bus clock (except LAD/LDP and LALE) tLBKHOX1 0.7 — ns 3

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

Local bus clock to output high Impedance (except LAD/LDP and LALE) tLBKHOZ1 — 2.5 ns 5

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

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

for inputs and t(First two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tLBIXKH1 symbolizes local bus 
timing (LB) for the input (I) to go invalid (X) with respect to the time the tLBK clock reference (K) goes high (H), in this case for 
clock one(1). Also, tLBKHOX symbolizes local bus timing (LB) for the tLBK clock reference (K) to go high (H), with respect to the 
output (O) going invalid (X) or output hold time. 

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

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

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

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

complementary signals at BVDD/2.
8. Guaranteed by design.
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Figure 28. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 8 or 16 (PLL Enabled)

LSYNC_IN

UPM Mode Input Signal:
LUPWAIT

tLBIXKH2

tLBIVKH2

tLBIVKH1

tLBIXKH1

tLBKHOZ1

T1

T3

UPM Mode Output Signals:
LCS[0:7]/LBS[0:3]/LGPL[0:5]

GPCM Mode Output Signals:
LCS[0:7]/LWE

tLBKHOV1

tLBKHOV1 tLBKHOZ1

T2

T4

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

GPCM Mode Input Signal:
LGTA
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Figure 30 provides the AC test load for PCI.

Figure 36. PCI AC Test Load

Figure 37 shows the PCI input AC timing conditions.

Figure 37. PCI Input AC Timing Measurement Conditions

HRESET high to first FRAME assertion tPCRHFV 10 — clocks 8, 11

Notes:
1. Note that 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, tPCIVKH symbolizes PCI timing (PC) with respect to the time the input signals (I) reach the valid state (V) 
relative to the SYSCLK clock, tSYS, reference (K) going to the high (H) state or setup time. Also, tPCRHFV symbolizes 
PCI timing (PC) with respect to the time hard reset (R) went high (H) relative to the frame signal (F) going to the 
valid (V) state.

2. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.
3. All PCI signals are measured from OVDD/2 of the rising edge of PCI_CLK to 0.4 × OVDD of the signal in question 

for 3.3-V PCI signaling levels.
4. 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.
5. Input timings are measured at the pin.
6. The timing parameter tSYS indicates the minimum and maximum CLK cycle times for the various specified 

frequencies. The system clock period must be kept within the minimum and maximum defined ranges. For values 
see Section 23, “Clocking.” 

7. The setup and hold time is with respect to the rising edge of HRESET.
8. The timing parameter tPCRHFV is a minimum of 10 clocks rather than the minimum of 5 clocks in the PCI 2.2 Local 

Bus Specifications.
9. The reset assertion timing requirement for HRESET is 100 μs.
10.Guaranteed by characterization
11.Guaranteed by design

Table 49. PCI AC Timing Specifications at 66 MHz (continued)

Parameter Symbol 1 Min Max Unit Notes

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

tPCIVKH

CLK

Input

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

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

Table 60. Transmitter Differential Output Eye Diagram Parameters

Transmitter Type
VDIFFmin 

(mV)
VDIFFmax 

(mV)
A (UI) B (UI)

1.25 GBaud short range 250 500 0.175 0.39

1.25 GBaud long range 400 800 0.175 0.39

2.5 GBaud short range 250 500 0.175 0.39

2.5 GBaud long range 400 800 0.175 0.39

3.125 GBaud short range 250 500 0.175 0.39

3.125 GBaud long range 400 800 0.175 0.39

Table 61. Receiver AC Timing Specifications—1.25 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

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

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

Combined Deterministic and Random 
Jitter Tolerance

JDR 0.55 — UI p-p Measured at receiver

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

Multiple Input Skew SMI — 24 ns Skew at the receiver input 
between lanes of a multilane 
link

Bit Error Rate BER — 10–12 — —

Unit Interval UI 800 800 ps +/– 100 ppm

Note:  
1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The 

sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 54. The sinusoidal jitter component 
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.
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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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Figure 68. Top, Bottom, Side Views

1. All dimensions are in millimeters.
2. Dimensions and tolerances per ASME Y14.5M-1994.
3. All dimensions are symmetric across the package center lines, unless dimensioned otherwise.
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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

AVDD_CORE AM24 Power for 
e500 PLL 

(1.1V)

— 26

AVDD_PLAT AM20 Power for 
CCB PLL 

(1.1V)

— 26

AVDD_SRDS R29 Power for 
SRDSPLL

(1.1V)

— 26

AGND_SRDS R31 Ground for 
SRDSPLL

— —

SENSEVDD M17 O VDD 13

Table 78. MPC8568E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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SENSEVSS M16 — — 13

Analog Signals

MVREF A24 I
Reference 

voltage 
signal for 

DDR 

MVREF —

SD_IMP_CAL_RX K32 I 200Ω to GND —

SD_IMP_CAL_TX AA28 I 100Ω to GND —

SD_PLL_TPA R30 O — 24

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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26.1 Part Marking
Parts are marked as the example shown in Figure 76.

Figure 76. Part Marking for FC-PBGA Device

26.2 Part Number Decoder
Figure 77 shows the MPC8568E/MPC8567E number decoder.

Figure 77. MPC8568E Part Number Decoder

Notes:

 MMMMM is the mask code
CCCC is the contry code for assembly.

FC-PBGA

MPC856Xxxxxxx is the orderable part number

MPC856Xxxxxxx
ATWLYYWW

MMMMM CCCCC

ATWLYYWW is the freescale assembly, year and workweek code

YWWLAZ

YWWLAZ is the trace code for assembly.

MPC 856x E C VT ANG J A
Product Code

Device Number

Blank: 0 - 105C
C: -45(Ta) - 105C

QE Speed

DDR speed

CPU Speed

Package
VT: Lead Free

Security
Blank: No Security
E: With Security

Temperature

G: 400
J: 533

AN: 800
AQ: 1000
AU: 1333

G: 400
J: 533

Die revisionPPC: Prototype
KMPC: Sample
MPC: Qualified

8568, 8567
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Document Revision History

27 Document Revision History
Table 88 provides a revision history for the MPC8568E hardware specification.

Table 88. Document Revision History

Rev
Number

Date Substantive Change(s)

1 10/2010 In Table 78, “MPC8568E Pinout Listing,” and Table 78, “MPC8568E Pinout Listing,” added footnote 
49 to LGPL4.

0 05/2009 Initial public release.


