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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
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Electrical Characteristics

The following figure shows the undershoot and overshoot voltages at the interfaces of this device.

Figure 2. Overshoot/Undershoot Voltage for GVDD/OVDD/LVDD/BVDD/TVDD

The core voltage must always be provided at nominal 1.1 V. 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 2. 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.

Junction temperature range Tj 0 to 105 C —

Notes: 

1. This voltage is the input to the filter discussed in Section 22.2, “PLL Power Supply Filtering,” and not necessarily the voltage 
at the AVDD pin, which may be reduced from VDD by the filter.

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

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

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

Table 2. Recommended Operating Conditions (continued)

Characteristic Symbol
Recommended 

Value
Unit Notes

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

B/G/L/O/TVDD + 20%

B/G/L/O/TVDD

B/G/L/O/TVDD + 5%

of tCLOCK
1

1. tCLOCK refers to the clock period associated with the respective interface:

VIH

VIL

Notes:

2. Note that with the PCI overshoot allowed (as specified above), the device
does not fully comply with the maximum AC ratings and device protection
guideline outlined in the PCI rev. 2.2 standard (section 4.2.2.3).

For I2C and JTAG, tCLOCK references SYSCLK.
For DDR, tCLOCK references MCLK.
For eTSEC, tCLOCK references EC_GTX_CLK125.
For LBIU, tCLOCK references LCLK.
For PCI, tCLOCK references PCIn_CLK or SYSCLK.
For SerDes, tCLOCK references SD_REF_CLK.
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Input Clocks

4.5 Platform to FIFO Restrictions

Note the following FIFO maximum speed restrictions based on platform speed.

For FIFO GMII mode: 

FIFO TX/RX clock frequency  platform clock frequency/4.2

For example, if the platform frequency is 533 MHz, the FIFO TX/RX clock frequency must be no more 
than 127 MHz.

For FIFO encoded mode: 

FIFO TX/RX clock frequency  platform clock frequency/4.2

For example, if the platform frequency is 533 MHz, the FIFO TX/RX clock frequency must be no more 
than 167 MHz.

4.6 Platform Frequency Requirements for PCI-Express and Serial 
RapidIO

The CCB clock frequency must be considered for proper operation of the high-speed PCI-Express and 
Serial RapidIO interfaces as described below.

For proper PCI Express operation, the CCB clock frequency must be greater than:
527 MHz  (PCI-Express link width)

8

See MPC8548ERM, Rev. 2, PowerQUICC III Integrated Processor Family Reference Manual, 
Section 18.1.3.2, “Link Width,” for PCI Express interface width details.

For proper serial RapidIO operation, the CCB clock frequency must be greater than:
2 (0.80)  (Serial RapidIO interface frequency) × (Serial RapidIO link width)

64

See MPC8548ERM, Rev. 2, PowerQUICC III Integrated Processor Family Reference Manual, 
Section 17.4, “1x/4x LP-Serial Signal Descriptions,” for serial RapidIO interface width and frequency 
details.

4.7 Other Input Clocks

For information on the input clocks of other functional blocks of the platform see the specific section of 
this document.
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 10 shows the GMII receive AC timing diagram.

Figure 10. GMII Receive AC Timing Diagram

8.2.3 MII AC Timing Specifications

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

8.2.3.1 MII Transmit AC Timing Specifications

This table provides the MII transmit AC timing specifications.

Table 28. MII Transmit AC Timing Specifications

Parameter/Condition Symbol1 Min Typ Max Unit

TX_CLK clock period 10 Mbps tMTX
2 — 400 — ns

TX_CLK clock period 100 Mbps tMTX — 40 — ns

TX_CLK duty cycle tMTXH/tMTX 35 — 65 %

TX_CLK to MII data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns

TX_CLK data clock rise (20%–80%) tMTXR
2 1.0 — 4.0 ns

TX_CLK data clock fall (80%–20%) tMTXF
2 1.0 — 4.0 ns

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, tMTKHDX symbolizes MII transmit 
timing (MT) for the time tMTX clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in general, 
the clock reference symbol representation is based on two to three letters representing the clock of a particular functional. 
For example, the subscript of tMTX represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is 
used with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.

RX_CLK

RXD[7:0]

tGRDXKH

tGRX

tGRXH

tGRXR

tGRXF

tGRDVKH

RX_DV
RX_ER
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High-Speed Serial Interfaces (HSSI)

Figure 43 shows the SerDes reference clock connection reference circuits for HCSL type clock driver. It 
assumes that the DC levels of the clock driver chip is compatible with SerDes reference clock input’s DC 
requirement.

Figure 43. DC-Coupled Differential Connection with HCSL Clock Driver (Reference Only)

Figure 44 shows the SerDes reference clock connection reference circuits for LVDS type clock driver. 
Since LVDS clock driver’s common mode voltage is higher than the SerDes reference clock input’s 
allowed range (100–400 mV), AC-coupled connection scheme must be used. It assumes the LVDS output 
driver features 50-termination resistor. It also assumes that the LVDS transmitter establishes its own 
common mode level without relying on the receiver or other external component.

Figure 44. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)

Figure 45 shows the SerDes reference clock connection reference circuits for LVPECL type clock driver. 
Since LVPECL driver’s DC levels (both common mode voltages and output swing) are incompatible with 
the SerDes reference clock input’s DC requirement, AC-coupling must be used. Figure 45 assumes that 
the LVPECL clock driver’s output impedance is 50 R1 is used to DC-bias the LVPECL outputs prior 
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High-Speed Serial Interfaces (HSSI)

to AC-coupling. Its value could be ranged from 140to 240 depending on the clock driver vendor’s 
requirement. R2 is used together with the SerDes reference clock receiver’s 50- termination resistor to 
attenuate the LVPECL output’s differential peak level such that it meets the SerDes reference clock’s 
differential input amplitude requirement (between 200 and 800 mV differential peak). For example, if the 
LVPECL output’s differential peak is 900 mV and the desired SerDes reference clock input amplitude is 
selected as 600 mV, the attenuation factor is 0.67, which requires R2 = 25 Consult a clock driver chip 
manufacturer to verify whether this connection scheme is compatible with a particular clock driver chip.

Figure 45. AC-Coupled Differential Connection with LVPECL Clock Driver (Reference Only)

Figure 46 shows the SerDes reference clock connection reference circuits for a single-ended clock driver. 
It assumes the DC levels of the clock driver are compatible with the SerDes reference clock input’s DC 
requirement.

Figure 46. Single-Ended Connection (Reference Only)
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PCI Express

Table 56. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min Nom Max Unit Comments

UI Unit interval 399.88 400 400.12 ps Each UI is 400 ps ± 300 ppm. UI does not account 
for spread spectrum clock dictated variations. 
See Note 1.

VTX-DIFFp-p Differential 
peak-to-peak 
output voltage

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

VTX-DE-RATIO De- emphasized 
differential 

output voltage 
(ratio)

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

TTX-EYE Minimum TX 
eye width

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

See Notes 2 and 3.

TTX-EYE-MEDIAN-to-

MAX-JITTER

Maximum time 
between the 

jitter median and 
maximum 

deviation from 
the median.

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

TTX-RISE, TTX-FALL D+/D– TX output 
rise/fall time

0.125 — — UI See Notes 2 and 5.

VTX-CM-ACp RMS AC peak 
common mode 
output voltage

— — 20 mV VTX-CM-ACp = RMS(|VTXD+ + VTXD–|/2 – 
VTX-CM-DC)

VTX-CM-DC = DC(avg) of |VTX-D+ + VTX-D–|/2. 

See Note 2.

VTX-CM-DC-ACTIVE-

IDLE-DELTA

Absolute delta of 
dc common 

mode voltage 
during L0 and 
electrical idle

0 — 100 mV |VTX-CM-DC (during L0) + VTX-CM-Idle-DC (during 

electrical idle)|  100 mV

VTX-CM-DC = DC(avg) of |VTX-D+ + VTX-D–|/2 [L0]

VTX-CM-Idle-DC = DC(avg) of |VTX-D+ + VTX-D–|/2 
[electrical idle] 

See Note 2.

VTX-CM-DC-LINE-DELTA Absolute delta of 
DC common 

mode between 
D+ and D–

0 — 25 mV |VTX-CM-DC-D+ – VTX-CM-DC-D–|  25 mV

VTX-CM-DC-D+ = DC(avg) of |VTX-D+|

VTX-CM-DC-D–= DC(avg) of |VTX-D–|.

See Note 2.

VTX-IDLE-DIFFp Electrical idle 
differential peak 
output voltage

0 — 20 mV VTX-IDLE-DIFFp = |VTX-IDLE-D+ – VTX-IDLE-D–| 
 20 mV.

See Note 2. 

VTX-RCV-DETECT The amount of 
voltage change 
allowed during 

receiver 
detection

— — 600 mV The total amount of voltage change that a 
transmitter can apply to sense whether a low 
impedance receiver is present. See Note 6.
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17.4.2 Transmitter Compliance Eye Diagrams

The TX eye diagram in Figure 48 is specified using the passive compliance/test measurement load (see 
Figure 50) in place of any real PCI Express interconnect +RX component. 

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

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

It is recommended that the recovered TX UI is calculated using all edges in 
the 3500 consecutive UI interval with a fit algorithm using a minimization 
merit function (for example, least squares and median deviation fits).

Tcrosslink Crosslink 
random timeout

0 — 1 ms This random timeout helps resolve conflicts in 
crosslink configuration by eventually resulting in 
only one downstream and one upstream port. 
See Note 7.

Notes:
1. No test load is necessarily associated with this value.

2. Specified at the measurement point into a timing and voltage compliance test load as shown in Figure 50 and measured over 
any 250 consecutive TX UIs. (Also see the transmitter compliance eye diagram shown in Figure 48.)

3. A TTX-EYE = 0.70 UI provides for a total sum of deterministic and random jitter budget of TTX-JITTER-MAX = 0.30 UI for the 
transmitter collected over any 250 consecutive TX UIs. The TTX-EYE-MEDIAN-to-MAX-JITTER median is less than half of the total 
TX jitter budget collected over any 250 consecutive TX UIs. Note that the median is not the same as the mean. The jitter 
median describes the point in time where the number of jitter points on either side is approximately equal as opposed to the 
averaged time value.

4. The transmitter input impedance shall result in a differential return loss greater than or equal to 12 dB and a common mode 
return loss greater than or equal to 6 dB over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement 
applies to all valid input levels. The reference impedance for return loss measurements is 50  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 is optional for the return loss measurement. 

5. Measured between 20%–80% at transmitter package pins into a test load as shown in Figure 50 for both VTX-D+ and VTX-D–. 

6. See Section 4.3.1.8 of the PCI Express Base Specifications Rev 1.0a.

7. See Section 4.2.6.3 of the PCI Express Base Specifications Rev 1.0a.

8. MPC8548E SerDes transmitter does not have CTX built in. An external AC coupling capacitor is required.

Table 56. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min Nom Max Unit Comments
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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
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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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Package Description

19.2 Mechanical Dimensions of the HiCTE FC-CBGA and FC-PBGA 
with Full Lid

The following figures show the mechanical dimensions and bottom surface nomenclature for the 
MPC8548E HiCTE FC-CBGA and FC-PBGA packages.

Figure 55. Mechanical Dimensions and Bottom Surface Nomenclature of 
the HiCTE FC-CBGA and FC-PBGA with Full Lid
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Notes:

1. All dimensions are in millimeters.

2. Dimensioning and tolerancing per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

5. Parallelism measurement shall exclude any effect of mark on top surface of package.

6. All dimensions are symmetric across the package center lines unless dimensioned otherwise.
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19.3 Pinout Listings

NOTE

The DMA_DACK[0:1] and TEST_SEL/TEST_SEL pins must be set to a 
proper state during POR configuration. See the pinlist table of the individual 
device for more details.

For MPC8548/47/45, GPIOs are still available on 
PCI1_AD[63:32]/PC2_AD[31:0] pins if they are not used for PCI 
functionality.

For MPC8545/43, eTSEC does not support 16 bit FIFO mode.

Table 71 provides the pinout listing for the MPC8548E 783 FC-PBGA package.

Table 71. MPC8548E Pinout Listing

Signal Package Pin Number Pin Type
Power
Supply

Notes

PCI1 and PCI2 (One 64-Bit or Two 32-Bit)

PCI1_AD[63:32]/PCI2_AD[31:0] 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]/PCI2_C_BE[3:0] AF15, AD14, AE15, AD15 I/O OVDD 17

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

PCI1_PAR64/PCI2_PAR 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
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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

SENSEVSS M16 — — 13

Analog Signals

MVREF A18 I
Reference 

voltage signal 
for DDR 

MVREF —

SD_IMP_CAL_RX L28 I 200  to 
GND

—

SD_IMP_CAL_TX AB26 I 100  to 
GND

—

Table 72. MPC8547E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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SD_TX[0:3] M23, N21, P23, R21 O XVDD —

Reserved W26, Y28, AA26, AB28 — — 40

Reserved W25, Y27, AA25, AB27 — — 40

Reserved U20, V22, W20, Y22 — — 15

Reserved U21, V23, W21, Y23 — — 15

SD_PLL_TPD U28 O XVDD 24

SD_REF_CLK T28 I XVDD —

SD_REF_CLK T27 I XVDD —

Reserved AC1, AC3 — — 2

Reserved M26, V28 — — 32

Reserved M25, V27 — — 34

Reserved M20, M21, T22, T23 — — 38

General-Purpose Output

GPOUT[24:31] K26, K25, H27, G28, H25, J26, K24, K23 O BVDD —

System Control

HRESET AG17 I OVDD —

HRESET_REQ AG16 O OVDD 29

SRESET AG20 I OVDD —

CKSTP_IN AA9 I OVDD —

CKSTP_OUT AA8 O OVDD 2, 4

Debug

TRIG_IN AB2 I OVDD —

TRIG_OUT/READY/QUIESCE AB1 O OVDD 6, 9, 
19, 29

MSRCID[0:1] AE4, AG2 O OVDD 5, 6, 9

MSRCID[2:4] AF3, AF1, AF2 O OVDD 6, 19, 
29

MDVAL AE5 O OVDD 6

CLK_OUT AE21 O OVDD 11

Clock

RTC AF16 I OVDD —

SYSCLK AH17 I OVDD —

JTAG

TCK AG28 I OVDD —

TDI AH28 I OVDD 12

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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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 —

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

TSEC2
(2.5 V, 3.3 V)

LVDD —

TVDD W9, Y6 Power for 
TSEC3 and 

TSEC4
(2,5 V, 3.3 V)

TVDD —

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

Freescale Semiconductor 131
 

Clocking

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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21 Thermal
This section describes the thermal specifications of the device.

21.1 Thermal for Version 2.0 Silicon HiCTE FC-CBGA with Full Lid

This section describes the thermal specifications for the HiCTE FC-CBGA package for revision 2.0 
silicon.

This table shows the package thermal characteristics.

21.2 Thermal for Version 2.1.1, 2.1.2, and 2.1.3 Silicon FC-PBGA with 
Full Lid and Version 3.1.x Silicon with Stamped Lid

This section describes the thermal specifications for the FC-PBGA package for revision 2.1.1, 2.1.2, and 
3.0 silicon.

This table shows the package thermal characteristics.

Table 84. Package Thermal Characteristics for HiCTE FC-CBGA

Characteristic JEDEC Board Symbol Value Unit Notes

Die junction-to-ambient (natural convection) Single-layer board (1s) RJA 17 °C/W 1, 2

Die junction-to-ambient (natural convection) Four-layer board (2s2p) RJA 12 °C/W 1, 2

Die junction-to-ambient (200 ft/min) Single-layer board (1s) RJA 11 °C/W 1, 2

Die junction-to-ambient (200 ft/min) Four-layer board (2s2p) RJA 8 °C/W 1, 2

Die junction-to-board N/A RJB 3 °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

Characteristic JEDEC Board Symbol Value Unit Notes

Die junction-to-ambient (natural convection) Single-layer board (1s) RJA 18 °C/W 1, 2

Die junction-to-ambient (natural convection) Four-layer board (2s2p) RJA 13 °C/W 1, 2

Die junction-to-ambient (200 ft/min) Single-layer board (1s) RJA 13 °C/W 1, 2

Die junction-to-ambient (200 ft/min) Four-layer board (2s2p) RJA 9 °C/W 1, 2
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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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