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Overview

— Single inbound doorbell message structure

— Facility to accept port-write messages

• PCI Express interface

— PCI Express 1.0a compatible

— Supports x8,x4,x2, and x1 link widths

— Auto-detection of number of connected lanes

— Selectable operation as root complex or endpoint

— Both 32- and 64-bit addressing

— 256-byte maximum payload size

— Virtual channel 0 only

— Traffic class 0 only

— Full 64-bit decode with 32-bit wide windows

• Pin multiplexing for the high-speed I/O interfaces supports one of the following configurations:

— 8 PCI Express

— 4 PCI Express and 4 serial RapidIO

• Power management

— Supports power saving modes: doze, nap, and sleep

— Employs dynamic power management, which automatically minimizes power consumption of 
blocks when they are idle

• System performance monitor 

— Supports eight 32-bit counters that count the occurrence of selected events

— Ability to count up to 512 counter-specific events

— Supports 64 reference events that can be counted on any of the eight counters

— Supports duration and quantity threshold counting 

— Burstiness feature that permits counting of burst events with a programmable time between 
bursts

— Triggering and chaining capability

— Ability to generate an interrupt on overflow

• System access port

— Uses JTAG interface and a TAP controller to access entire system memory map

— Supports 32-bit accesses to configuration registers

— Supports cache-line burst accesses to main memory

— Supports large block (4-Kbyte) uploads and downloads

— Supports continuous bit streaming of entire block for fast upload and download

• JTAG boundary scan, designed to comply with IEEE Std. 1149.1™ 
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DUART

7 DUART
This section describes the DC and AC electrical specifications for the DUART interface of the device.

7.1 DUART DC Electrical Characteristics

This table provides the DC electrical characteristics for the DUART interface.

7.2 DUART AC Electrical Specifications

This table provides the AC timing parameters for the DUART interface.

Table 20. DUART DC Electrical Characteristics 

Parameter Symbol Min Max Unit

High-level input voltage VIH 2 OVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

Input current (VIN
1 = 0 V or VIN = VDD) IIN — ±5 A

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

Note:

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

Table 21. DUART AC Timing Specifications

Parameter Value Unit Notes

Minimum baud rate fCCB/1,048,576 baud 1, 2

Maximum baud rate fCCB/16 baud 1, 2, 3

Oversample rate 16 — 1, 4

Notes:
1. Guaranteed by design.
2. fCCB refers to the internal platform clock.
3. Actual attainable baud rate is 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.
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 13 shows the MII receive AC timing diagram.

Figure 13. MII Receive AC Timing Diagram

8.2.4 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.

8.2.4.1 TBI Transmit AC Timing Specifications

This table provides the TBI transmit AC timing specifications.

Table 30. TBI Transmit AC Timing Specifications

Parameter/Condition Symbol1 Min Typ Max Unit

TCG[9:0] setup time GTX_CLK going high tTTKHDV 2.0 — — ns

TCG[9:0] hold time from GTX_CLK going high tTTKHDX 1.0 — — ns

GTX_CLK rise (20%–80%) tTTXR
2 — — 1.0 ns

GTX_CLK fall time (80%–20%) tTTXF
2 — — 1.0 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, tTTKHDV symbolizes the TBI 
transmit timing (TT) with respect to the time from tTTX (K) going high (H) until the referenced data signals (D) reach the valid 
state (V) or setup time. Also, tTTKHDX symbolizes the TBI transmit timing (TT) with respect to the time from tTTX (K) going high 
(H) until the referenced data signals (D) reach the invalid state (X) or hold time. 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 tTTX represents the TBI (T) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate 
letter: R (rise) or F (fall).

2. Guaranteed by design.

RX_CLK

RXD[3:0]

tMRDXKL

tMRX

tMRXH

tMRXR

tMRXF

RX_DV
RX_ER

tMRDVKH

Valid Data
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Local Bus

10 Local Bus
This section describes the DC and AC electrical specifications for the local bus interface of the device.

10.1 Local Bus DC Electrical Characteristics

This table provides the DC electrical characteristics for the local bus interface operating at BVDD = 
3.3 V DC.

Table 39 provides the DC electrical characteristics for the local bus interface operating at 
BVDD = 2.5 V DC.

Table 38. Local Bus DC Electrical Characteristics (3.3 V DC)

Parameter Symbol Min Max Unit

High-level input voltage VIH 2 BVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

Input current (VIN
1 = 0 V or VIN = BVDD) IIN — ±5 A

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

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

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

Table 39. Local Bus DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit

High-level input voltage VIH 1.70 BVDD + 0.3 V

Low-level input voltage VIL –0.3 0.7 V

Input current (VIN
1 = 0 V or VIN = BVDD) IIH — 10 A

IIL –15

High-level output voltage (BVDD = min, IOH = –1 mA) VOH 2.0 — V

Low-level output voltage (BVDD = min, IOL = 1mA) VOL — 0.4 V

Note:
1. Note that the symbol VIN, in this case, represents the BVIN symbol referenced in Table 1 and Table 2.
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Local Bus

Figure 27. 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



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

58 Freescale Semiconductor
 

I2C

Figure 34 shows the AC timing diagram for the I2C bus.

Figure 34. I2C Bus AC Timing Diagram
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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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High-Speed Serial Interfaces (HSSI)

— The SD_REF_CLK and SD_REF_CLK are internally AC-coupled differential inputs as shown 
in Figure 39. Each differential clock input (SD_REF_CLK or SD_REF_CLK) has a 50- 
termination to SGND_SRDSn (xcorevss) followed by on-chip AC-coupling. 

— The external reference clock driver must be able to drive this termination.

— The SerDes reference clock input can be either differential or single-ended. See the differential 
mode and single-ended mode description below for further detailed requirements.

• The maximum average current requirement that also determines the common mode voltage range:

— When the SerDes reference clock differential inputs are DC coupled externally with the clock 
driver chip, the maximum average current allowed for each input pin is 8 mA. In this case, the 
exact common mode input voltage is not critical as long as it is within the range allowed by the 
maximum average current of 8 mA (see the following bullet for more detail), since the input is 
AC-coupled on-chip.

— This current limitation sets the maximum common mode input voltage to be less than 0.4 V 
(0.4 V/50 = 8 mA) while the minimum common mode input level is 0.1 V above 
SGND_SRDSn (xcorevss). For example, a clock with a 50/50 duty cycle can be produced by 
a clock driver with output driven by its current source from 0 to 16 mA (0–0.8 V), such that 
each phase of the differential input has a single-ended swing from 0 V to 800 mV with the 
common mode voltage at 400 mV.

— If the device driving the SD_REF_CLK and SD_REF_CLK inputs cannot drive 50  to 
SGND_SRDSn (xcorevss) DC, or it exceeds the maximum input current limitations, then it 
must be AC-coupled off-chip.

• The input amplitude requirement:

— This requirement is described in detail in the following sections.

Figure 39. Receiver of SerDes Reference Clocks

16.2.2 DC Level Requirement for SerDes Reference Clocks

The DC level requirement for the SerDes reference clock inputs is different depending on the signaling 
mode used to connect the clock driver chip and SerDes reference clock inputs as described below:

• Differential mode

Input
Amp

50 

50 

SD_REF_CLK

SD_REF_CLK
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PCI Express

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
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R = 50  R = 50 

D+ Package
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D– Package
Pin

D+ Package
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Serial RapidIO

18  Serial RapidIO
This section describes the DC and AC electrical specifications for the RapidIO interface of the 
MPC8548E, for the LP-Serial physical layer. The electrical specifications cover both single- and 
multiple-lane links. Two transmitters (short 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 accepts signals 
from both the short- and long-run transmitter specifications.

The short-run transmitter must 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 is 200 ppm.

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

18.1 DC Requirements for Serial RapidIO SD_REF_CLK and 
SD_REF_CLK 

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

18.2 AC Requirements for Serial RapidIO SD_REF_CLK and 
SD_REF_CLK

Table 58 lists the Serial RapidIO SD_REF_CLK and SD_REF_CLK AC requirements.

Table 58. SD_REF_CLK and SD_REF_CLK AC Requirements

Symbol Parameter Description Min Typ Max Unit Comments

tREF REFCLK cycle time — 10(8) — ns 8 ns applies only to serial 
RapidIO with 125-MHz reference 
clock

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

— — 80 ps —

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

–40 — 40 ps —
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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 52 with the parameters specified in Table 65 when measured at the output pins of the device and 
the device is driving a 100- ± 5% differential resistive load. The output eye pattern of an LP-serial 

Table 63. Long Run Transmitter AC Timing Specifications—2.5 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

Output voltage VO –0.40 2.30 V Voltage relative to COMMON of either signal 
comprising a differential pair

Differential output voltage VDIFFPP 800 1600 mVp-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 400 400 ps ±100 ppm

Table 64. Long Run Transmitter AC Timing Specifications—3.125 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

Output voltage VO –0.40 2.30 V Voltage relative to COMMON of either signal 
comprising a differential pair

Differential output voltage VDIFFPP 800 1600 mVp-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



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

Freescale Semiconductor 89
 

Serial RapidIO

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

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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Package Description

PCI1_FRAME AE11 I/O OVDD 2

PCI1_IDSEL AG9 I OVDD —

PCI1_REQ64/PCI2_FRAME AF14 I/O OVDD 2, 5, 10

PCI1_ACK64/PCI2_DEVSEL V15 I/O OVDD 2

PCI2_CLK AE28 I OVDD 39

PCI2_IRDY AD26 I/O OVDD 2

PCI2_PERR AD25 I/O OVDD 2

PCI2_GNT[4:1] AE26, AG24, AF25, AE25 O OVDD 5, 9, 35

PCI2_GNT0 AG25 I/O OVDD —

PCI2_SERR AD24 I/O OVDD 2,4

PCI2_STOP AF24 I/O OVDD 2

PCI2_TRDY AD27 I/O OVDD 2

PCI2_REQ[4:1] AD28, AE27, W17, AF26 I OVDD —

PCI2_REQ0 AH25 I/O OVDD —

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 —

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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TVDD W9, Y6 Power for 
TSEC3 and 

TSEC4
(2,5 V, 3.3 V)

TVDD —

GVDD B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, 
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, 
G11, H5, H12, H15, H17, J10, K3, K12, K16, 

K18, L6, M4, M8, M13

Power for 
DDR1 and 

DDR2 
DRAM I/O 

voltage 
(1.8 V,2.5 V)

GVDD —

BVDD C21, C24, C27, E20, E25, G19, G23, H26, J20 Power for 
local bus 

(1.8 V, 2.5 V, 
3.3 V)

BVDD —

VDD M19, N12, N14, N16, N18, P11, P13, P15, P17, 
P19, R12, R14, R16, R18, T11, T13, T15, T17, 

T19, U12, U14, U16, U18, V17, V19

Power for 
core (1.1 V)

VDD —

SVDD L25, L27, M24, N28, P24, P26, R24, R27, T25, 
V24, V26, W24, W27, Y25, AA28, AC27

Core power 
for SerDes 

transceivers
(1.1 V)

SVDD —

XVDD L20, L22, N23, P21, R22, T20, U23, V21, W22, 
Y20

Pad power 
for SerDes 

transceivers
(1.1 V)

XVDD —

AVDD_LBIU J28 Power for 
local bus 

PLL
(1.1 V)

— 26

AVDD_PCI1 AH21 Power for 
PCI1 PLL

(1.1 V)

— 26

AVDD_PCI2 AH22 Power for 
PCI2 PLL

(1.1 V)

— 26

AVDD_CORE AH15 Power for 
e500 PLL 

(1.1 V)

— 26

AVDD_PLAT AH19 Power for 
CCB PLL 

(1.1 V)

— 26

AVDD_SRDS U25 Power for 
SRDSPLL 

(1.1 V)

— 26

SENSEVDD M14 O VDD 13

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

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

20.1 Clock Ranges

Table 75 through Table 77 provide the clocking specifications for the processor cores and Table 78, 
through Table 80 provide the clocking specifications for the memory bus.

Table 75. Processor Core Clocking Specifications (MPC8548E and MPC8547E)

Characteristic

Maximum Processor Core Frequency

Unit Notes1000 MHz 1200 MHz  1333 MHz

Min Max Min Max Min Max

e500 core processor frequency 800 1000 800 1200 800 1333 MHz 1, 2

Notes:

1. Caution: The CCB to SYSCLK ratio and e500 core to CCB ratio settings must be chosen such that the resulting SYSCLK 
frequency, e500 (core) frequency, and CCB frequency do not exceed their respective maximum or minimum operating 
frequencies. 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 76. Processor Core Clocking Specifications (MPC8545E)

Characteristic

Maximum Processor Core Frequency

Unit Notes800 MHz 1000 MHz  1200 MHz

Min Max Min Max Min Max

e500 core processor frequency 800 800 800 1000 800 1200 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.
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21.3 Heat Sink Solution

Every system application has different conditions that the thermal management solution must solve. As 
such, providing a recommended heat sink has not been found to be very useful. When a heat sink is chosen, 
give special consideration to the mounting technique. Mounting the heat sink to the printed-circuit board 
is the recommended procedure using a maximum of 10 lbs force (45 Newtons) perpendicular to the 
package and board. Clipping the heat sink to the package is not recommended. 

22 System Design Information
This section provides electrical design recommendations for successful application of the device.

22.1 System Clocking

This device includes five PLLs, as follows:

1. The platform PLL generates the platform clock from the externally supplied SYSCLK input. The 
frequency ratio between the platform and SYSCLK is selected using the platform PLL ratio 
configuration bits as described in Section 20.2, “CCB/SYSCLK PLL Ratio.”

2. The e500 core PLL generates the core clock as a slave to the platform clock. The frequency ratio 
between the e500 core clock and the platform clock is selected using the e500 PLL ratio 
configuration bits as described in Section 20.3, “e500 Core PLL Ratio.”

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

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

5. There is a PLL for the SerDes block.

22.2 PLL Power Supply Filtering

Each of the PLLs listed above is provided with power through independent power supply pins 
(AVDD_PLAT, AVDD_CORE, AVDD_PCI, AVDD_LBIU, and AVDD_SRDS, respectively). The AVDD 

Die junction-to-board N/A RJB 5 °C/W 3

Die junction-to-case N/A RJC 0.8 °C/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, airflow, power dissipation of other components on the board, and board thermal 
resistance.

2. Per JEDEC JESD51-6 with the board (JESD51-7) 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 die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method 
1012.1). The cold plate temperature is used for the case temperature, measured value includes the thermal resistance of the 
interface layer.

Table 85. Package Thermal Characteristics for FC-PBGA (continued)

Characteristic JEDEC Board Symbol Value Unit Notes
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as shown in Figure 63. If this is not possible, the isolation resistor allows future access to TRST in 
case a JTAG interface may need to be wired onto the system in future debug situations.

• No pull-up/pull-down is required for TDI, TMS, TDO, or TCK.

Figure 62. COP Connector Physical Pinout
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Figure 63. JTAG Interface Connection

HRESET

From Target
Board Sources

COP_HRESET
13

COP_SRESET

SRESET

NC

11

COP_VDD_SENSE2
6

5

15

10 

10 k

10 k

COP_CHKSTP_IN
CKSTP_IN8

COP_TMS

COP_TDO

COP_TDI

COP_TCK

TMS

TDO

TDI

9

1

3

4
COP_TRST

7

16

2

10

12

(if any)

C
O

P
 H

e
ad

e
r

14 3

Notes:

3. The KEY location (pin 14) is not physically present on the COP header.
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2. Populate this with a 10 resistor for short-circuit/current-limiting protection.

NC

OVDD

10 k HRESET1

 in order to fully control the processor as shown here.

4. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for

1. The COP port and target board must be able to independently assert HRESET and TRST to the processor

improved signal integrity.

TCK

 4

5

5. This switch is included as a precaution for BSDL testing. The switch must be closed to position A during BSDL 
testing to avoid accidentally asserting the TRST line. If BSDL testing is not being performed, this switch must be 

10 k

6

6. Asserting SRESET causes a machine check interrupt to the e500 core.

AB

closed to position B.
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Document Revision History

4 04/2009  • In Table 1, “Absolute Maximum Ratings 1,” and in Table 2, “Recommended Operating Conditions,” 
moved text, “MII management voltage” from LVDD/TVDD to OVDD, added “Ethernet management” to 
OVDD row of input voltage section.

 • In Table 5, “SYSCLK AC Timing Specifications,” added notes 7 and 8 to SYSCLK frequency and cycle 
time.

 • In Table 36, “MII Management DC Electrical Characteristics,” changed all instances of LVDD/OVDD to 
OVDD.

 • Modified Section 16, “High-Speed Serial Interfaces (HSSI),” to reflect that there is only one SerDes.
 • Modified DDR clk rate min from 133 to 166 MHz.
 • Modified note in Table 75, “Processor Core Clocking Specifications (MPC8548E and MPC8547E), “.”
 • In Table 56, “Differential Transmitter (TX) Output Specifications,” modified equations in Comments 

column, and changed all instances of “LO” to “L0.” Also added note 8.
 • In Table 57, “Differential Receiver (RX) Input Specifications,” modified equations in Comments column, 

and in note 3, changed “TRX-EYE-MEDIAN-to-MAX-JITTER,” to “TRX-EYE-MEDIAN-to-MAX-JITTER.”
 • Modified Table 83, “Frequency Options of SYSCLK with Respect to Memory Bus Speeds.”
 • Added a note on Section 4.1, “System Clock Timing,” to limit the SYSCLK to 100 MHz if the core 

frequency is less than 1200 MHz
 • In Table 71, “MPC8548E Pinout ListingTable 72, “MPC8547E Pinout ListingTable 73, “MPC8545E 

Pinout ListingTable 74, “MPC8543E Pinout Listing,” added note 5 to LA[28:31].
 • Added note to Table 83, “Frequency Options of SYSCLK with Respect to Memory Bus Speeds.”

3 01/2009  • [Section 4.6, “Platform Frequency Requirements for PCI-Express and Serial RapidIO.” Changed 
minimum frequency equation to be 527 MHz for PCI x8.

 • In Table 5, added note 7.
 • Section 4.5, “Platform to FIFO Restrictions.” Changed platform clock frequency to 4.2.
 • Section 8.1, “Enhanced Three-Speed Ethernet Controller (eTSEC) 

(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI/RMII Electrical Characteristics.” Added MII after GMII 
and add ‘or 2.5 V’ after 3.3 V.

 • In Table 23, modified table title to include GMII, MII, RMII, and TBI.
 • In Table 24 and Table 25, changed clock period minimum to 5.3.
 • In Table 25, added a note.
 • In Table 26, Table 27, Table 28, Table 29, and Table 30, removed subtitle from table title.
 • In Table 30 and Figure 15, changed all instances of PMA to TSECn.
 • In Section 8.2.5, “TBI Single-Clock Mode AC Specifications.” Replaced first paragraph.
 • In Table 34, Table 35, Figure 18, and Figure 20, changed all instances of REF_CLK to 

TSECn_TX_CLK.
 • In Table 36, changed all instances of OVDD to LVDD/TVDD.
 • In Table 37, “MII Management AC Timing Specifications,” changed MDC minimum clock pulse width 

high from 32 to 48 ns.
 • Added new section, Section 16, “High-Speed Serial Interfaces (HSSI).”
 • Section 16.1, “DC Requirements for PCI Express SD_REF_CLK and SD_REF_CLK.” Added new 

paragraph.
 • Section 17.1, “DC Requirements for Serial RapidIO SD_REF_CLK and SD_REF_CLK.” Added new 

paragraph.
 • Added information to Figure 63, both in figure and in note.
 • Section 22.3, “Decoupling Recommendations.” Modified the recommendation.
 • Table 87, “Part Numbering Nomenclature.” In Silicon Version column added Ver. 2.1.2.
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