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Overview

– VRRP and HSRP support for seamless router fail-over

– Up to 16 exact-match MAC addresses supported

– Broadcast address (accept/reject)

– Hash table match on up to 512 multicast addresses

– Promiscuous mode

— Buffer descriptors backward compatible with MPC8260 and MPC860T 10/100 Ethernet 
programming models

— RMON statistics support

— 10-Kbyte internal transmit and 2-Kbyte receive FIFOs

— MII management interface for control and status

— Ability to force allocation of header information and buffer descriptors into L2 cache

• OCeaN switch fabric

— Full crossbar packet switch

— Reorders packets from a source based on priorities

— Reorders packets to bypass blocked packets

— Implements starvation avoidance algorithms

— Supports packets with payloads of up to 256 bytes

• Integrated DMA controller

— Four-channel controller

— All channels accessible by both the local and remote masters

— Extended DMA functions (advanced chaining and striding capability)

— Support for scatter and gather transfers

— Misaligned transfer capability

— Interrupt on completed segment, link, list, and error

— Supports transfers to or from any local memory or I/O port

— Selectable hardware-enforced coherency (snoop/no snoop)

— Ability to start and flow control each DMA channel from external 3-pin interface

— Ability to launch DMA from single write transaction

• Two PCI/PCI-X controllers

— PCI 2.2 and PCI-X 1.0 compatible 

— One 32-/64-bit PCI/PCI-X port with support for speeds of up to 133 MHz (maximum PCI-X 
frequency in synchronous mode is 110 MHz)

— One 32-bit PCI port with support for speeds from 16 to 66 MHz (available when the other port 
is in 32-bit mode)

— Host and agent mode support

— 64-bit dual address cycle (DAC) support

— PCI-X supports multiple split transactions

— Supports PCI-to-memory and memory-to-PCI streaming
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Overview

— Memory prefetching of PCI read accesses

— Supports posting of processor-to-PCI and PCI-to-memory writes

— PCI 3.3-V compatible

— Selectable hardware-enforced coherency

• Serial RapidIO™ interface unit

— Supports RapidIO™ Interconnect Specification, Revision 1.2

— Both 1× and 4× LP-serial link interfaces 

— Long- and short-haul electricals with selectable pre-compensation

— Transmission rates of 1.25, 2.5, and 3.125 Gbaud (data rates of 1.0, 2.0, and 2.5 Gbps) per lane

— Auto detection of 1- and 4-mode operation during port initialization

— Link initialization and synchronization

— Large and small size transport information field support selectable at initialization time

— 34-bit addressing

— Up to 256 bytes data payload

— All transaction flows and priorities

— Atomic set/clr/inc/dec for read-modify-write operations

— Generation of IO_READ_HOME and FLUSH with data for accessing cache-coherent data at 
a remote memory system

— Receiver-controlled flow control

— Error detection, recovery, and time-out for packets and control symbols as required by the 
RapidIO specification

— Register and register bit extensions as described in part VIII (Error Management) of the 
RapidIO specification

— Hardware recovery only

— Register support is not required for software-mediated error recovery.

— Accept-all mode of operation for fail-over support

— Support for RapidIO error injection

— Internal LP-serial and application interface-level loopback modes

— Memory and PHY BIST for at-speed production test

• RapidIO-compatible message unit

— 4 Kbytes of payload per message 

— Up to sixteen 256-byte segments per message

— Two inbound data message structures within the inbox

— Capable of receiving three letters at any mailbox

— Two outbound data message structures within the outbox

— Capable of sending three letters simultaneously

— Single segment multicast to up to 32 devIDs

— Chaining and direct modes in the outbox



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

Freescale Semiconductor 29
 

Enhanced Three-Speed Ethernet (eTSEC)

A summary of the FIFO AC specifications appears in Table 24 and Table 25.

Timing diagrams for FIFO appear in Figure 6 and Figure 7.

Figure 6. FIFO Transmit AC Timing Diagram

Table 24. FIFO Mode Transmit AC Timing Specification

Parameter/Condition Symbol Min Typ Max Unit

TX_CLK, GTX_CLK clock period tFIT 5.3 8.0 100 ns

TX_CLK, GTX_CLK duty cycle tFITH/tFIT 45 50 55 %

TX_CLK, GTX_CLK peak-to-peak jitter tFITJ — — 250 ps

Rise time TX_CLK (20%–80%) tFITR — — 0.75 ns

Fall time TX_CLK (80%–20%) tFITF — — 0.75 ns

FIFO data TXD[7:0], TX_ER, TX_EN setup time to GTX_CLK tFITDV 2.0 — — ns

GTX_CLK to FIFO data TXD[7:0], TX_ER, TX_EN hold time tFITDX 0.5 — 3.0 ns

Table 25. FIFO Mode Receive AC Timing Specification

Parameter/Condition Symbol Min Typ Max Unit

RX_CLK clock period tFIR 5.3 8.0 100 ns

RX_CLK duty cycle tFIRH/tFIR 45 50 55 %

RX_CLK peak-to-peak jitter tFIRJ — — 250 ps

Rise time RX_CLK (20%–80%) tFIRR — — 0.75 ns

Fall time RX_CLK (80%–20%) tFIRF — — 0.75 ns

RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tFIRDV 1.5 — — ns

RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tFIRDX 0.5 — — ns

Note:  
1. The minimum cycle period of the TX_CLK and RX_CLK is dependent on the maximum platform frequency of t he speed bins 

the part belongs to as well as the FIFO mode under operation. See Section 4.5, “Platform to FIFO Restrictions.”

tFIT

tFITH

tFITF

TXD[7:0]
TX_EN

GTX_CLK

TX_ER

tFITR

tFITDV tFITDX
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 14 shows the TBI transmit AC timing diagram.

Figure 14. TBI Transmit AC Timing Diagram

8.2.4.2 TBI Receive AC Timing Specifications

This table provides the TBI receive AC timing specifications.

Table 31. TBI Receive AC Timing Specifications

Parameter/Condition Symbol1 Min Typ Max Unit

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

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

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

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

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

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

TSECn_RX_CLK[0:1] clock fall time (80%–20%) tTRXF
2 0.7 — 2.4 ns

Notes:

1. The symbols used for timing specifications 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.

GTX_CLK

TCG[9:0]

tTTXR

tTTX

tTTXH

tTTXR

tTTXF

tTTKHDV

tTTKHDX

tTTXF
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 15 shows the TBI receive AC timing diagram.

Figure 15. TBI Receive AC Timing Diagram

8.2.5 TBI Single-Clock Mode AC Specifications

When the eTSEC is configured for TBI modes, all clocks are supplied from external sources to the relevant 
eTSEC interface. In single-clock TBI mode, when TBICON[CLKSEL] = 1, a 125-MHz TBI receive clock 
is supplied on the TSECn_RX_CLK pin (no receive clock is used on TSECn_TX_CLK in this mode, 
whereas for the dual-clock mode this is the PMA1 receive clock). The 125-MHz transmit clock is applied 
on the TSEC_GTX_CLK125 pin in all TBI modes.

A summary of the single-clock TBI mode AC specifications for receive appears in Table 32.

Table 32. TBI single-clock Mode Receive AC Timing Specification

Parameter/Condition Symbol Min Typ Max Unit

RX_CLK clock period tTRRX 7.5 8.0 8.5 ns

RX_CLK duty cycle tTRRH/TRRX 40 50 60 %

RX_CLK peak-to-peak jitter tTRRJ — — 250 ps

Rise time RX_CLK (20%–80%) tTRRR — — 1.0 ns

Fall time RX_CLK (80%–20%) tTRRF — — 1.0 ns

RCG[9:0] setup time to RX_CLK rising edge tTRRDVKH 2.0 — — ns

RCG[9:0] hold time to RX_CLK rising edge tTRRDXKH 1.0 — — ns

TSECn_RX_CLK1

RCG[9:0]

tTRX

tTRXH

tTRXR

tTRXF

tTRDVKH

TSECn_RX_CLK0

tTRDXKH

tTRDVKH

tTRDXKH

tSKTRX

tTRXH

Valid Data Valid Data
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PCI/PCI-X

15 PCI/PCI-X
This section describes the DC and AC electrical specifications for the PCI/PCI-X bus of the device.

Note that the maximum PCI-X frequency in synchronous mode is 110 MHz.

15.1 PCI/PCI-X DC Electrical Characteristics

This table provides the DC electrical characteristics for the PCI/PCI-X interface.

15.2 PCI/PCI-X AC Electrical Specifications

This section describes the general AC timing parameters of the PCI/PCI-X bus. Note that the clock 
reference CLK is represented by SYSCLK when the PCI controller is configured for synchronous mode 
and by PCIn_CLK when it is configured for asynchronous mode.

Table 50. GPIN DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit

Supply voltage 2.5 V BVDD 2.37 2.63 V

High-level input voltage VIH 1.70 BVDD + 0.3 V

Low-level input voltage VIL –0.3 0.7 V

Input current 

(BVIN 
1 = 0 V or BVIN = BVDD)

IIH — 10 A

Note:

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

Table 51. PCI/PCI-X DC Electrical Characteristics1

Parameter Symbol Min Max Unit Notes

High-level input voltage VIH 2 OVDD + 0.3 V —

Low-level input voltage VIL –0.3 0.8 V —

Input current (VIN = 0 V or VIN = VDD) IIN — ±5 A 2

High-level output voltage (OVDD = min, IOH = –2 mA) VOH 2.4 — V —

Low-level output voltage (OVDD = min, IOL = 2 mA) VOL — 0.4 V —

Notes:
1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. The symbol VIN, in this case, represents the OVIN symbol referenced in Table 1 and Table 2.
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HRESET to PCI-X initialization pattern hold time tPCRHIX 0 50 ns 6, 12

Notes:

1. See the timing measurement conditions in the PCI-X 1.0a Specification.

2. Minimum times are measured at the package pin (not the test point). Maximum times are measured with the test point and 
load circuit.

3. Setup time for point-to-point signals applies to REQ and GNT only. All other signals are bused.

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. Setup time applies only when the device is not driving the pin. Devices cannot drive and receive signals at the same time.

6. Maximum value is also limited by delay to the first transaction (time for HRESET high to first configuration access, tPCRHFV). 
The PCI-X initialization pattern control signals after the rising edge of HRESET must be negated no later than two clocks 
before the first FRAME and must be floated no later than one clock before FRAME is asserted.

7. A PCI-X device is permitted to have the minimum values shown for tPCKHOV and tCYC only in PCI-X mode. In conventional 
mode, the device must meet the requirements specified in PCI 2.2 for the appropriate clock frequency.

8. Device must meet this specification independent of how many outputs switch simultaneously.

9. The timing parameter tPCIVKH is a minimum of 1.4 ns rather than the minimum of 1.2 ns in the PCI-X 1.0a Specification.

10.The timing parameter tPCRHFV is a minimum of 10 clocks rather than the minimum of 5 clocks in the PCI-X 1.0a 
Specification.

11.Guaranteed by characterization.

12.Guaranteed by design.

Table 54. PCI-X AC Timing Specifications at 133 MHz (continued)

Parameter Symbol Min Max Unit Notes
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High-Speed Serial Interfaces (HSSI)

16 High-Speed Serial Interfaces (HSSI)
The device features one Serializer/Deserializer (SerDes) interface to be used for high-speed serial 
interconnect applications. The SerDes interface 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.

16.1 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 38 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for the 
description. The figure shows a 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 the illustration, the following definitions 
assume that the SerDes transmitter and receiver operate in a fully symmetrical differential signaling 
environment.

• 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.

• 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.

• Differential input voltage, VID (or differential input swing):
The differential input voltage (or swing) of the receiver, VID, is defined as the difference of the two 
complimentary input voltages: VSD_RX – VSD_RX. The VID value can be either positive or 
negative.

• Differential peak voltage, VDIFFp
The peak value of the differential transmitter output signal or the differential receiver input signal 
is defined as differential peak voltage, VDIFFp = |A – B| volts.

• Differential peak-to-peak, VDIFFp-p
Because the differential output signal of the transmitter and the differential input signal of the 
receiver each range from A – B to –(A – B) volts, the peak-to-peak value of the differential 
transmitter output signal or the differential receiver input signal is defined as differential 
peak-to-peak voltage, VDIFFp-p = 2  VDIFFp = 2  |(A – B)| volts, which is twice of differential 
swing in amplitude, or twice of the differential peak. For example, the output differential 
peak-to-peak voltage can also be calculated as VTX-DIFFp-p = 2 |VOD|.

• Common mode voltage, Vcm
The common mode voltage is equal to one half of the sum of the voltages between each conductor 
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17 PCI Express
This section describes the DC and AC electrical specifications for the PCI Express bus of the MPC8548E.

17.1 DC Requirements for PCI Express SD_REF_CLK and 
SD_REF_CLK

For more information, see Section 16.2, “SerDes Reference Clocks.”

17.2 AC Requirements for PCI Express SerDes Clocks

Table 55 lists the AC requirements for the PCI Express SerDes clocks.

17.3 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.

17.4 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 see PCI Express Base 
Specification. Rev. 1.0a.

17.4.1 Differential Transmitter (TX) Output 

Table 56 defines the specifications for the differential output at all transmitters (TXs). The parameters are 
specified at the component pins.

Table 55. SD_REF_CLK and SD_REF_CLK AC Requirements

Symbol Parameter Description Min Typ Max Unit Notes

tREF REFCLK cycle time — 10 — ns 1

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

— — 100 ps —

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

–50 — 50 ps —

Note:  
1. Typical based on PCI Express Specification 2.0.
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The eye diagram must be valid for any 250 consecutive UIs.

A recovered TX UI is calculated over 3500 consecutive unit intervals of sample data. The eye diagram is 
created using all edges of the 250 consecutive UI in the center of the 3500 UI used for calculating the 
TX UI.

NOTE

The reference impedance for return loss measurements is 50. to ground for 
both the D+ and D– line (that is, as measured by a vector network analyzer 
with 50- probes—see Figure 50). Note that the series capacitors, CTX, are 
optional for the return loss measurement.

Figure 49. Minimum Receiver Eye Timing and Voltage Compliance Specification

17.5.1 Compliance Test and Measurement Load

The AC timing and voltage parameters must be verified at the measurement point, as specified within 
0.2 inches of the package pins, into a test/measurement load shown in Figure 50.

NOTE

The allowance of the measurement point to be within 0.2 inches of the 
package pins is meant to acknowledge that package/board routing may 
benefit from D+ and D– not being exactly matched in length at the package 
pin boundary. 

Figure 50. Compliance Test/Measurement Load

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

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

VRX-DIFFp-p-MIN > 175 mV

0.4 UI = TRX-EYE-MIN

TX
Silicon

+ Package

C = CTX

C = CTX

R = 50  R = 50 

D+ Package
Pin

D– Package
Pin

D+ Package
Pin
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18.8 Receiver Eye Diagrams

For each baud rate at which an LP-serial receiver is specified to operate, the receiver shall meet the 
corresponding bit error rate specification (Table 66, Table 67, and Table 68) when the eye pattern of the 
receiver test signal (exclusive of sinusoidal jitter) falls entirely within the unshaded portion of the receiver 
input compliance mask shown in Figure 54 with the parameters specified in Table 69. The eye pattern of 
the receiver test signal is measured at the input pins of the receiving device with the device replaced with 
a 100- ± 5% differential resistive load.

Figure 54. Receiver Input Compliance Mask

18.9 Measurement and Test Requirements

Since the LP-serial electrical specification are guided by the XAUI electrical interface specified in 
Clause 47 of IEEE Std. 802.3ae-2002, the measurement and test requirements defined here are similarly 
guided by Clause 47. Additionally, the CJPAT test pattern defined in Annex 48A of IEEE Std. 

Table 69. Receiver Input Compliance Mask Parameters Exclusive of Sinusoidal Jitter

Receiver Type
VDIFFmin 

(mV)
VDIFFmax 

(mV)
A (UI) B (UI)

1.25 GBaud 100 800 0.275 0.400

2.5 GBaud 100 800 0.275 0.400

3.125 GBaud 100 800 0.275 0.400
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Package Description

Clock

RTC AF16 I OVDD —

SYSCLK AH17 I OVDD —

JTAG

TCK AG28 I OVDD —

TDI AH28 I OVDD 12

TDO AF28 O OVDD —

TMS AH27 I OVDD 12

TRST AH23 I OVDD 12

DFT

L1_TSTCLK AC25 I OVDD 25

L2_TSTCLK AE22 I OVDD 25

LSSD_MODE AH20 I OVDD 25

TEST_SEL AH14 I OVDD 25

Thermal Management

THERM0 AG1 — — 14

THERM1 AH1 — — 14

Power Management

ASLEEP AH18 O OVDD 9, 19, 
29

Power and Ground Signals

GND A11, B7, B24, C1, C3, C5, C12, C15, C26, D8, 
D11, D16, D20, D22, E1, E5, E9, E12, E15, E17, 
F4, F26, G12, G15, G18, G21, G24, H2, H6, H8, 
H28, J4, J12, J15, J17, J27, K7, K9, K11, K27, 
L3, L5, L12, L16, N11, N13, N15, N17, N19, P4, 
P9, P12, P14, P16, P18, R11, R13, R15, R17, 
R19, T4, T12, T14, T16, T18, U8, U11, U13, 

U15, U17, U19, V4, V12, V18, W6, W19, Y4, Y9, 
Y11, Y19, AA6, AA14, AA17, AA22, AA23, AB4, 

AC2, AC11, AC19, AC26, AD5, AD9, AD22, 
AE3, AE14, AF6, AF10, AF13, AG8, AG27, 

K28, L24, L26, N24, N27, P25, R28, T24, T26, 
U24, V25, W28, Y24, Y26, AA24, AA27, AB25, 
AC28, L21, L23, N22, P20, R23, T21, U22, V20, 

W23, Y21, U27

— — —

OVDD V16, W11, W14, Y18, AA13, AA21, AB11, 
AB17, AB24, AC4, AC9, AC21, AD6, AD13, 
AD17, AD19, AE10, AE8, AE24, AF4, AF12, 

AF22, AF27, AG26

Power for PCI 
and other 
standards 

(3.3 V)

OVDD —

Table 71. MPC8548E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Package Description

Table 72 provides the pin-out listing for the MPC8547E 783 FC-PBGA package.

NOTE

All note references in the following table use the same numbers as those for 
Table 71. See Table 71 for the meanings of these notes.

Table 72. MPC8547E Pinout Listing

Signal Package Pin Number Pin Type
Power
Supply

Notes

PCI1 (One 64-Bit or One 32-Bit)

PCI1_AD[63:32] AB14, AC15, AA15, Y16, W16, AB16, AC16, 
AA16, AE17, AA18, W18, AC17, AD16, AE16, 
Y17, AC18, AB18, AA19, AB19, AB21, AA20, 

AC20, AB20, AB22, AC22, AD21, AB23, AF23, 
AD23, AE23, AC23, AC24

I/O OVDD 17

PCI1_AD[31:0] AH6, AE7, AF7, AG7, AH7, AF8, AH8, AE9, 
AH9, AC10, AB10, AD10, AG10, AA10, AH10, 
AA11, AB12, AE12, AG12, AH12, AB13, AA12, 

AC13, AE13, Y14, W13, AG13, V14, AH13, 
AC14, Y15, AB15

I/O OVDD 17

PCI1_C_BE[7:4] AF15, AD14, AE15, AD15 I/O OVDD 17

PCI1_C_BE[3:0] AF9, AD11, Y12, Y13 I/O OVDD 17

PCI1_PAR64 W15 I/O OVDD —

PCI1_GNT[4:1] AG6, AE6, AF5, AH5 O OVDD 5, 9, 35

PCI1_GNT0 AG5 I/O OVDD —

PCI1_IRDY AF11 I/O OVDD 2

PCI1_PAR AD12 I/O OVDD —

PCI1_PERR AC12 I/O OVDD 2

PCI1_SERR V13 I/O OVDD 2, 4

PCI1_STOP W12 I/O OVDD 2

PCI1_TRDY AG11 I/O OVDD 2

PCI1_REQ[4:1] AH2, AG4, AG3, AH4 I OVDD —

PCI1_REQ0 AH3 I/O OVDD —

PCI1_CLK AH26 I OVDD 39

PCI1_DEVSEL AH11 I/O OVDD 2

PCI1_FRAME AE11 I/O OVDD 2

PCI1_IDSEL AG9 I OVDD —

PCI1_REQ64 AF14 I/O OVDD 2, 5,10

PCI1_ACK64 V15 I/O OVDD 2

Reserved AE28 — — 2

Reserved AD26 — — 2

Reserved AD25 — — 2
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Reserved AE26 — — 2

cfg_pci1_clk AG24 I OVDD 5

Reserved AF25 — — 101

Reserved AE25 — — 2

Reserved AG25 — — 2

Reserved AD24 — — 2

Reserved AF24 — — 2

Reserved AD27 — — 2

Reserved AD28, AE27, W17, AF26 — — 2

Reserved AH25 — — 2

DDR SDRAM Memory Interface

MDQ[0:63] L18, J18, K14, L13, L19, M18, L15, L14, A17, 
B17, A13, B12, C18, B18, B13, A12, H18, F18, 
J14, F15, K19, J19, H16, K15, D17, G16, K13, 
D14, D18, F17, F14, E14, A7, A6, D5, A4, C8, 

D7, B5, B4, A2, B1, D1, E4, A3, B2, D2, E3, F3, 
G4, J5, K5, F6, G5, J6, K4, J1, K2, M5, M3, J3, 

J2, L1, M6

I/O GVDD —

MECC[0:7] H13, F13, F11, C11, J13, G13, D12, M12 I/O GVDD —

MDM[0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 O GVDD —

MDQS[0:8] M15, A16, G17, G14, A5, D3, H1, L2, C13 I/O GVDD —

MDQS[0:8] L17, B16, J16, H14, C6, C2, H3, L4, D13 I/O GVDD —

MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, 
B8, E10, B10, G6, A10, L11

O GVDD —

MBA[0:2] F7, J7, M11 O GVDD —

MWE E7 O GVDD —

MCAS H7 O GVDD —

MRAS L8 O GVDD —

MCKE[0:3] F10, C10, J11, H11 O GVDD 11

MCS[0:3] K8, J8, G8, F8 O GVDD —

MCK[0:5] H9, B15, G2, M9, A14, F1 O GVDD —

MCK[0:5] J9, A15, G1, L9, B14, F2 O GVDD —

MODT[0:3] E6, K6, L7, M7 O GVDD —

MDIC[0:1] A19, B19 I/O GVDD 36

Table 72. MPC8547E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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IRQ[0:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, 
AE20

I OVDD —

IRQ[8] AF19 I OVDD —

IRQ[9]/DMA_DREQ3 AF21 I OVDD 1

IRQ[10]/DMA_DACK3 AE19 I/O OVDD 1

IRQ[11]/DMA_DDONE3 AD20 I/O OVDD 1

IRQ_OUT AD18 O OVDD 2, 4

Ethernet Management Interface

EC_MDC AB9 O OVDD 5, 9

EC_MDIO AC8 I/O OVDD —

Gigabit Reference Clock

EC_GTX_CLK125 V11 I LVDD —

Three-Speed Ethernet Controller (Gigabit Ethernet 1)

TSEC1_RXD[7:0] R5, U1, R3, U2, V3, V1, T3, T2 I LVDD —

TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 O LVDD 5, 9

TSEC1_COL R4 I LVDD —

TSEC1_CRS V5 I/O LVDD 20

TSEC1_GTX_CLK U7 O LVDD —

TSEC1_RX_CLK U3 I LVDD —

TSEC1_RX_DV V2 I LVDD —

TSEC1_RX_ER T1 I LVDD —

TSEC1_TX_CLK T6 I LVDD —

TSEC1_TX_EN U9 O LVDD 30

TSEC1_TX_ER T7 O LVDD —

Three-Speed Ethernet Controller (Gigabit Ethernet 2)

TSEC2_RXD[7:0] P2, R2, N1, N2, P3, M2, M1, N3 I LVDD —

TSEC2_TXD[7:0] N9, N10, P8, N7, R9, N5, R8, N6 O LVDD 5, 9, 33

TSEC2_COL P1 I LVDD —

TSEC2_CRS R6 I/O LVDD 20

TSEC2_GTX_CLK P6 O LVDD —

TSEC2_RX_CLK N4 I LVDD —

TSEC2_RX_DV P5 I LVDD —

TSEC2_RX_ER R1 I LVDD —

TSEC2_TX_CLK P10 I LVDD —

TSEC2_TX_EN P7 O LVDD 30

Table 72. MPC8547E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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PCI1_TRDY AG11 I/O OVDD 2

PCI1_REQ[4:1] AH2, AG4, AG3, AH4 I OVDD —

PCI1_REQ0 AH3 I/O OVDD —

PCI1_CLK AH26 I OVDD 39

PCI1_DEVSEL AH11 I/O OVDD 2

PCI1_FRAME AE11 I/O OVDD 2

PCI1_IDSEL AG9 I OVDD —

cfg_pci1_width AF14 I/O OVDD 112

Reserved V15 — — 110

Reserved AE28 — — 2

Reserved AD26 — — 110

Reserved AD25 — — 110

Reserved AE26 — — 110

cfg_pci1_clk AG24 I OVDD 5

Reserved AF25 — — 101

Reserved AE25 — — 110

Reserved AG25 — — 110

Reserved AD24 — — 110

Reserved AF24 — — 110

Reserved AD27 — — 110

Reserved AD28, AE27, W17, AF26 — — 110

Reserved AH25 — — 110

DDR SDRAM Memory Interface

MDQ[0:63] L18, J18, K14, L13, L19, M18, L15, L14, A17, 
B17, A13, B12, C18, B18, B13, A12, H18, F18, 
J14, F15, K19, J19, H16, K15, D17, G16, K13, 
D14, D18, F17, F14, E14, A7, A6, D5, A4, C8, 

D7, B5, B4, A2, B1, D1, E4, A3, B2, D2, E3, F3, 
G4, J5, K5, F6, G5, J6, K4, J1, K2, M5, M3, J3, 

J2, L1, M6

I/O GVDD —

MECC[0:7] H13, F13, F11, C11, J13, G13, D12, M12 I/O GVDD —

MDM[0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 O GVDD —

MDQS[0:8] M15, A16, G17, G14, A5, D3, H1, L2, C13 I/O GVDD —

MDQS[0:8] L17, B16, J16, H14, C6, C2, H3, L4, D13 I/O GVDD —

MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, 
B8, E10, B10, G6, A10, L11

O GVDD —

MBA[0:2] F7, J7, M11 O GVDD —

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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JTAG

TCK AG28 I OVDD —

TDI AH28 I OVDD 12

TDO AF28 O OVDD —

TMS AH27 I OVDD 12

TRST AH23 I OVDD 12

DFT

L1_TSTCLK AC25 I OVDD 25

L2_TSTCLK AE22 I OVDD 25

LSSD_MODE AH20 I OVDD 25

TEST_SEL AH14 I OVDD 109

Thermal Management

THERM0 AG1 — — 14

THERM1 AH1 — — 14

Power Management

ASLEEP AH18 O OVDD 9, 19, 29

Power and Ground Signals

GND A11, B7, B24, C1, C3, C5, C12, C15, C26, D8, 
D11, D16, D20, D22, E1, E5, E9, E12, E15, E17, 
F4, F26, G12, G15, G18, G21, G24, H2, H6, H8, 
H28, J4, J12, J15, J17, J27, K7, K9, K11, K27, 
L3, L5, L12, L16, N11, N13, N15, N17, N19, P4, 
P9, P12, P14, P16, P18, R11, R13, R15, R17, 
R19, T4, T12, T14, T16, T18, U8, U11, U13, 

U15, U17, U19, V4, V12, V18, W6, W19, Y4, Y9, 
Y11, Y19, AA6, AA14, AA17, AA22, AA23, AB4, 

AC2, AC11, AC19, AC26, AD5, AD9, AD22, 
AE3, AE14, AF6, AF10, AF13, AG8, AG27, 

K28, L24, L26, N24, N27, P25, R28, T24, T26, 
U24, V25, W28, Y24, Y26, AA24, AA27, AB25, 
AC28, L21, L23, N22, P20, R23, T21, U22, V20, 

W23, Y21, U27

— — —

OVDD V16, W11, W14, Y18, AA13, AA21, AB11, 
AB17, AB24, AC4, AC9, AC21, AD6, AD13, 
AD17, AD19, AE10, AE8, AE24, AF4, AF12, 

AF22, AF27, AG26

Power for 
PCI and 

other 
standards 

(3.3 V)

OVDD —

LVDD N8, R7, T9, U6 Power for 
TSEC1 and 

TSEC2
(2.5 V, 3.3 V)

LVDD —

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Table 77. Processor Core Clocking Specifications (MPC8543E)

Characteristic

Maximum Processor Core Frequency

Unit Notes800 MHz 1000 MHz

Min Max Min Max

e500 core processor frequency 800 800 800 1000 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. See Section 20.2, “CCB/SYSCLK PLL Ratio,” and Section 20.3, “e500 Core PLL Ratio,” for ratio settings.

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

Table 78. Memory Bus Clocking Specifications (MPC8548E and MPC8547E)

Characteristic

Maximum Processor Core Frequency

Unit Notes1000, 1200, 1333 MHz

Min Max

Memory bus clock speed 166 266 MHz 1, 2

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. See Section 20.2, “CCB/SYSCLK PLL Ratio,” and Section 20.3, “e500 Core PLL Ratio,” for ratio 
settings.

2. The memory bus speed is half of the DDR/DDR2 data rate, hence, half of the platform clock frequency.

Table 79. Memory Bus Clocking Specifications (MPC8545E)

Characteristic

Maximum Processor Core Frequency

Unit Notes800, 1000, 1200 MHz

Min Max

Memory bus clock speed 166 200 MHz 1, 2

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. See Section 20.2, “CCB/SYSCLK PLL Ratio,” and Section 20.3, “e500 Core PLL Ratio,” for ratio 
settings.

2. The memory bus speed is half of the DDR/DDR2 data rate, hence, half of the platform clock frequency.
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20.2 CCB/SYSCLK PLL Ratio 

The CCB clock is the clock that drives the e500 core complex bus (CCB), and is also called the platform 
clock. The frequency of the CCB is set using the following reset signals, as shown in Table 81:

• SYSCLK input signal

• Binary value on LA[28:31] at power up

Note that there is no default for this PLL ratio; these signals must be pulled to the desired values. Also note 
that the DDR data rate is the determining factor in selecting the CCB bus frequency, since the CCB 
frequency must equal the DDR data rate.

For specifications on the PCI_CLK, see the PCI 2.2 Specification.

Table 80. Memory Bus Clocking Specifications (MPC8543E)

Characteristic

Maximum Processor Core Frequency

Unit Notes800, 1000 MHz

Min Max

Memory bus clock speed 166 200 MHz 1, 2

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. See Section 20.2, “CCB/SYSCLK PLL Ratio,” and Section 20.3, “e500 Core PLL Ratio,” for ratio 
settings.

2. The memory bus speed is half of the DDR/DDR2 data rate, hence, half of the platform clock frequency.

Table 81. CCB Clock Ratio

Binary Value of LA[28:31] Signals CCB:SYSCLK Ratio Binary Value of LA[28:31] Signals CCB:SYSCLK Ratio

0000 16:1 1000 8:1

0001 Reserved 1001 9:1

0010 2:1 1010 10:1

0011 3:1 1011 Reserved

0100 4:1 1100 12:1

0101 5:1 1101 20:1

0110 6:1 1110 Reserved

0111 Reserved 1111 Reserved
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• SD_REF_CLK

NOTE

It is recommended to power down the unused lane through SRDSCR1[0:7] 
register (offset = 0xE_0F08) (this prevents the oscillations and holds the 
receiver output in a fixed state) that maps to SERDES lane 0 to lane 7 
accordingly. 

Pins V28 and M26 must be tied to XVDD. Pins V27 and M25 must be tied to GND through a 300- 
resistor.

22.11 Guideline for PCI Interface Termination 

PCI termination if PCI 1 or PCI 2 is not used at all.

Option 1

If PCI arbiter is enabled during POR:

• All AD pins are driven to the stable states after POR. Therefore, all ADs pins can be floating.

• All PCI control pins can be grouped together and tied to OVDD through a single 10-k resistor.

• It is optional to disable PCI block through DEVDISR register after POR reset.

Option 2

If PCI arbiter is disabled during POR:

• All AD pins are in the input state. Therefore, all ADs pins need to be grouped together and tied to 
OVDD through a single (or multiple) 10-k resistor(s).

• All PCI control pins can be grouped together and tied to OVDD through a single 10-k resistor.

• It is optional to disable PCI block through DEVDISR register after POR reset.

22.12 Guideline for LBIU Termination

If the LBIU parity pins are not used, the following is the termination recommendation:

• For LDP[0:3]—tie them to ground or the power supply rail via a 4.7-k resistor.

• For LPBSE—tie it to the power supply rail via a 4.7-k resistor (pull-up resistor).


