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Figure 1. Device Block Diagram

The following list provides an overview of the device feature set:
» High-performance 32-bit core built on Power Architecture® technology.

— 32-Kbyte L1 instruction cache and 32-Kbyte L1 data cache with parity protection. Caches can
be locked entirely or on a per-line basis, with separate locking for instructions and data.

— Signal-processing engine (SPE) APU (auxiliary processing unit). Provides an extensive
instruction set for vector (64-bit) integer and fractional operations. These instructions use both
the upper and lower words of the 64-bit GPRs as they are defined by the SPE APU.

— Double-precision floating-point APU. Provides an instruction set for double-precision (64-bit)
floating-point instructions that use the 64-bit GPRs.

— 36-bit

real addressing

— Embedded vector and scalar single-precision floating-point APUs. Provide an instruction set
for single-precision (32-bit) floating-point instructions.
— Memory management unit (MMU). Especially designed for embedded applications. Supports
4-Kbyte to 4-Gbyte page sizes.

— Enhanced hardware and software debug support
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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 1/0O 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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2.1.3 Output Driver Characteristics

Electrical Characteristics

The following table provides information on the characteristics of the output driver strengths. The values

are preliminary estimates.

Table 3. Output Drive Capability

Programmable

Driver Type Qutput Impedance Supply Notes
Voltage
Q)
Local bus interface utilities signals 25 BVpp=3.3V 1
25 BVpp =25V
45(default) BVpp =33V
45(default) BVpp =25V
PClI signals 25 OVpp=3.3V 2
45(default)
DDR signal 18 GVpp =25V 3
36 (half strength mode)
DDR2 signal 18 GVpp =18V 3
36 (half strength mode)
TSEC/10/100 signals 45 L/TVpp =2.5/3.3V —
DUART, system control, JTAG 45 OVpp =33V —
12C 150 OVpp =3.3V —

Notes:

1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the PCl interface is determined by the setting of the PCI_GNT1 signal at reset.
3. The drive strength of the DDR interface in half-strength mode is at T; = 105°C and at GVpp (min).

2.2 Power Sequencing

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

1. Vpp, AVpp_h, BVpp, LVpp, OVpp, SVpp, TVpp, XVpp

2. GVpp

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

NOTE

Items on the same line have no ordering requirement with respect to one
another. Items on separate lines must be ordered sequentially such that

voltage rails on a previous step must reach 90% of their value before the
voltage rails on the current step reach 10% of theirs.

NOTE

In order to guarantee MCKE low during power-up, the above sequencing for
GVpp is required. If there is no concern about any of the DDR signals being
in an indeterminate state during power-up, then the sequencing for GVpp is

not required.
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5 RESET Initialization

RESET Initialization

This section describes the AC electrical specifications for the RESET initialization timing requirements of
the device. The following table provides the RESET initialization AC timing specifications for the DDR

SDRAM component(s).

Table 8. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes

Required assertion time of HRESET 100 — us —
Minimum assertion time for SRESET 3 — SYSCLKs 1
PLL input setup time with stable SYSCLK before HRESET negation 100 — us —
Input setup time for POR configs (other than PLL config) with respect to 4 — SYSCLKs 1
negation of HRESET

Input hold time for all POR configs (including PLL config) with respect to 2 — SYSCLKs 1
negation of HRESET

Maximum valid-to-high impedance time for actively driven POR configs with — 5 SYSCLKs 1
respect to negation of HRESET

Note:

1. SYSCLK is the primary clock input for the device.
The following table provides the PLL lock times.

Table 9. PLL Lock Times
Parameter/Condition Min Max Unit

Core and platform PLL lock times — 100 us
Local bus PLL lock time — 50 us
PCI/PCI-X bus PLL lock time — 50 us

5.1 Power-On Ramp Rate

This section describes the AC electrical specifications for the power-on ramp rate requirements.
Controlling the maximum power-on ramp rate is required to avoid falsely triggering the ESD circuitry. The
following table provides the power supply ramp rate specifications.

Table 10. Power Supply Ramp Rate

Parameter Min Max Unit Notes
Required ramp rate for MVREF — 3500 V/s 1
Required ramp rate for VDD — 4000 V/s 1,2

Note:

1. Maximum ramp rate from 200 to 500 mV is most critical as this range may falsely trigger the ESD circuitry.

2. VDD itself is not vulnerable to false ESD triggering; however, as per Section 22.2, “PLL Power Supply Filtering,” the
recommended AVDD_CORE, AVDD_PLAT, AvDD_LBIU, AvDD_PCI1 and AVDD_PCI2 filters are all connected to VDD.

Their ramp rates must be equal to or less than the VDD ramp rate.
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Figure 4 shows the DDR SDRAM output timing diagram.+
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 11 shows the MII transmit AC timing diagram.

< tmTx > tMTXR —>|
TX_CLK
tMTXH tMTXF —>
TXD[3:0]
TX_EN X
TX_ER
—>| IMTKHDX

Figure 11. MIl Transmit AC Timing Diagram

8.2.3.2 MIl Receive AC Timing Specifications

This table provides the MII receive AC timing specifications.
Table 29. MIl Receive AC Timing Specifications

Parameter/Condition Symboll Min Typ Max Unit
RX_CLK clock period 10 Mbps tmRX? — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tRxHTMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK {MRDVKH 10.0 — — ns
RXDI[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise (20%—80%) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time (80%—20%) tRXFE> 1.0 — 4.0 ns

Notes:
1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH Symbolizes Ml receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty,rx clock reference (K)

going to the high (H) state or setup time. Also, tyrpxkL Symbolizes Mll receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the tyrx clock reference (K) going to the low (L) state 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 ty,rx represents the Mil (M) receive (RX) clock. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.

Figure 12 provides the AC test load for eTSEC.

Output 46) Zp=50Q () AN LVpp/2
RL = 50 Q
I n

Figure 12. eTSEC AC Test Load
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PCI/PCI-X

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

Parameter Symbol Min Max Unit Notes

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 (hot 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, tpcrury)-
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 tpckHovy and teyc 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 tpc vk iS @ minimum of 1.4 ns rather than the minimum of 1.2 ns in the PCI-X 1.0a Specification.

10.The timing parameter tpcrpyey is @ 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.
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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 RapidlO 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_RXand 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, Vgp (or differential output swing):
The differential output voltage (or swing) of the transmitter, Vqp, is defined as the difference of
the two complimentary output voltages: Vsp 1x — Vsp 7x. The Vgp value can be either positive
or negative.

 Differential input voltage, V,p (or differential input swing):
The differential input voltage (or swing) of the receiver, V|p, is defined as the difference of the two
complimentary input voltages: Vsp rx — Vsp rx- The V)p value can be either positive or
negative. - -

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

« Differential peak-to-peak, Vprrp-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, Vpjrrp-p = 2 x Vpirrp = 2 x |(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 Vrx.pjrrp-p = 2 % [Vopl-

« Common mode voltage, V.
The common mode voltage is equal to one half of the sum of the voltages between each conductor
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High-Speed Serial Interfaces (HSSI)

— The input amplitude of the differential clock must be between 400 and 1600 mV differential

peak-peak (or between 200 and 800 mV differential peak). In other words, each signal wire of
the differential pair must have a single-ended swing less than 800 mV and greater than 200 mV.
This requirement is the same for both external DC- or AC-coupled connection.

For external DC-coupled connection, as described in Section 16.2.1, “SerDes Reference Clock
Receiver Characteristics,” the maximum average current requirements sets the requirement for
average voltage (common mode voltage) to be between 100 and 400 mV. Figure 40 shows the
SerDes reference clock input requirement for DC-coupled connection scheme.

For external AC-coupled connection, there is no common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocks the DC level, the clock driver
and the SerDes reference clock receiver operate in different command mode voltages. The
SerDes reference clock receiver in this connection scheme has its common mode voltage set to
SGND_SRDSn. Each signal wire of the differential inputs is allowed to swing below and above
the command mode voltage (SGND_SRDSn). Figure 41 shows the SerDes reference clock
input requirement for AC-coupled connection scheme.

Single-ended mode
— The reference clock can also be single-ended. The SD_REF_CLK input amplitude

(single-ended swing) must be between 400 and 800 mV peak-to-peak (from Vi, t0 V 2y) With
SD_REF_CLK either left unconnected or tied to ground.

— The SD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 42 shows

the SerDes reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC- or

AC-coupled externally. For the best noise performance, the reference of the clock could be DC-
or AC-coupled into the unused phase (SD_REF_CLK) through the same source impedance as
the clock input (SD_REF_CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV

SD_REF_CLK ] Vimax < 800 mV

%

100 mV £ V¢, £400 mV

SD_REF_CLK Vinin >0 V

Figure 40. Differential Reference Clock Input DC Requirements (External DC-Coupled)
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Serial RapidlO

18.3 Signal Definitions

LP-serial links use differential signaling. This section defines terms used in the description and
specification of differential signals. Figure 51 shows how the signals are defined. The figures show
waveforms for either a transmitter output (TD and TD) or a receiver input (RD and RD). Each signal
swings between A volts and B volts where A > B. Using these waveforms, the definitions are as follows:

1. The transmitter output signals and the receiver input signals TD, TD, RD, and RD each have a

peak-to-peak swing of A — B volts.
2. The differential output signal of the transmitter, Vgp, is defined as V1p — V1p.
3. The differential input signal of the receiver, V,p, is defined as Vrp - Vrp-

4. The differential output signal of the transmitter and the differential input signal of the receiver
each range from A — B to —(A — B) volts.

5. The peak value of the differential transmitter output signal and the differential receiver input
signal is A — B volts.

6. The peak-to-peak value of the differential transmitter output signal and the differential receiver
input signal is 2 x (A — B) volts.

TD or RD

AVolts - — —

BVolts - _ TD or RD

Differential Peak-to-Peak = 2 x (A — B)
Figure 51. Differential Peak—Peak Voltage of Transmitter or Receiver

To illustrate these definitions using real values, consider the case of a CML (current mode logic)
transmitter that has a common mode voltage of 2.25 V and each of its outputs, TD and TD, has a swing
that goes between 2.5 and 2.0 V. Using these values, the peak-to-peak voltage swing of the signals TD and
TD is 500 mVp-p. The differential output signal ranges between 500 and -500 mV. The peak differential
voltage is 500 mV. The peak-to-peak differential voltage is 1000 mVp-p.

18.4 Equalization

With the use of high-speed serial links, the interconnect media causes degradation of the signal at the
receiver. Effects such as inter-symbol interference (IS1) or data dependent jitter are produced. This loss can
be large enough to degrade the eye opening at the receiver beyond what is allowed in the specification. To
negate a portion of these effects, equalization can be used. The most common equalization techniques that
can be used are:

» A passive high pass filter network placed at the receiver. This is often referred to as passive
equalization.

» The use of active circuits in the receiver. This is often referred to as adaptive equalization.
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Serial RapidlO

18.5 Explanatory Note on Transmitter and Receiver Specifications

AC electrical specifications are given for transmitter and receiver. Long- and short-run interfaces at three
baud rates (a total of six cases) are described.

The parameters for the AC electrical specifications are guided by the XAUI electrical interface specified
in Clause 47 of IEEE 802.3ae-2002.

XAUI has similar application goals to Serial RapidlO, as described in Section 8.1. The goal of this
standard is that electrical designs for Serial RapidlO can reuse electrical designs for XAUI, suitably
modified for applications at the baud intervals and reaches described herein.

18.6 Transmitter Specifications
LP-serial transmitter electrical and timing specifications are stated in the text and tables of this section.

The differential return loss, S11, of the transmitter in each case shall be better than:
e -10dB for (baud frequency)/10 < Freq(f) < 625 MHz, and
e -10dB + 10log(f/625 MHz) dB for 625 MHz < Freq(f) < baud frequency
The reference impedance for the differential return loss measurements is 100-Q resistive. Differential

return loss includes contributions from on-chip circuitry, chip packaging, and any off-chip components
related to the driver. The output impedance requirement applies to all valid output levels.

Itis recommended that the 20%—-80% rise/fall time of the transmitter, as measured at the transmitter output,
in each case have a minimum value 60 ps.

It is recommended that the timing skew at the output of an LP-serial transmitter between the two signals
that comprise a differential pair not exceed 25 ps at 1.25 GB, 20 ps at 2.50 GB, and 15 ps at 3.125 GB.

Table 59. Short Run Transmitter AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max
Output voltage Vo -0.40 2.30 \% Voltage relative to COMMON of either signal
comprising a differential pair
Differential output voltage | Vpirrpp 500 1000 mV p-p —
Deterministic jitter Jp — 0.17 Ul p-p —
Total jitter Jr — 0.35 Ul p-p —
Multiple output skew Smo — 1000 ps Skew at the transmitter output between lanes of a
multilane link
Unit Interval ul 800 800 ps +100 ppm
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802.3ae-2002 is specified as the test pattern for use in eye pattern and jitter measurements. Annex 48B of
IEEE Std. 802.3ae-2002 is recommended as a reference for additional information on jitter test methods.

18.9.1 Eye Template Measurements

For the purpose of eye template measurements, the effects of a single-pole high pass filter with a 3 dB point
at (baud frequency)/1667 is applied to the jitter. The data pattern for template measurements is the
continuous jitter test pattern (CJPAT) defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-serial
link shall be active in both the transmit and receive directions, and opposite ends of the links shall use
asynchronous clocks. Four lane implementations shall use CIPAT as defined in Annex 48A. Single lane
implementations shall use the CIPAT sequence specified in Annex 48A for transmission on lane 0. The
amount of data represented in the eye shall be adequate to ensure that the bit error ratio is less than 10712,
The eye pattern shall be measured with AC coupling and the compliance template centered at 0 V
differential. The left and right edges of the template shall be aligned with the mean zero crossing points of
the measured data eye. The load for this test shall be 100-Q resistive + 5% differential to 2.5 GHz.

18.9.2 Jitter Test Measurements

For the purpose of jitter measurement, the effects of a single-pole high pass filter with a 3 dB point at (baud
frequency)/1667 is applied to the jitter. The data pattern for jitter measurements is the Continuous Jitter test
pattern (CJPAT) pattern defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-serial link shall be
active in both the transmit and receive directions, and opposite ends of the links shall use asynchronous
clocks. Four lane implementations shall use CJPAT as defined in Annex 48A. Single lane implementations
shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. Jitter shall be measured
with AC coupling and at 0 V differential. Jitter measurement for the transmitter (or for calibration of a jitter
tolerance setup) shall be performed with a test procedure resulting in a BER curve such as that described
in Annex 48B of IEEE 802.3ae.

18.9.3 Transmit Jitter

Transmit jitter is measured at the driver output when terminated into a load of 100 Q resistive + 5%
differential to 2.5 GHz.

18.9.4 Jitter Tolerance

Jitter tolerance is measured at the receiver using a jitter tolerance test signal. This signal is obtained by first
producing the sum of deterministic and random jitter defined in Section 18.7, “Receiver Specifications,”
and then adjusting the signal amplitude until the data eye contacts the 6 points of the minimum eye opening
of the receive template shown in Figure 54 and Table 69. Note that for this to occur, the test signal must
have vertical waveform symmetry about the average value and have horizontal symmetry (including jitter)
about the mean zero crossing. Eye template measurement requirements are as defined above. Random
jitter is calibrated using a high pass filter with a low frequency corner at 20 MHz and a 20 dB/decade
roll-off below this. The required sinusoidal jitter specified in Section 18.7, “Receiver Specifications,” is
then added to the signal and the test load is replaced by the receiver being tested.
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Table 71. MPC8548E Pinout Listing (continued)

Package Description

Power

Signal Package Pin Number Pin Type Supply Notes
Three-Speed Ethernet Controller (Gigabit Ethernet 2)
TSEC2_RXD[7:0] P2, R2, N1, N2, P3, M2, M1, N3 | LVpp —
TSEC2_TXD[7:0] N9, N10, P8, N7, R9, N5, R8, N6 (0] LVpp 5,9,33
TSEC2_COL P1 | LVpp —
TSEC2_CRS R6 110 LVpp 20
TSEC2_GTX_CLK P6 o} LVpp
TSEC2_RX_CLK N4 | LVpp —
TSEC2_RX_DV P5 | LVpp —
TSEC2_RX_ER R1 | LVpp —
TSEC2_TX_CLK P10 | LVpp —
TSEC2_TX_EN P7 o} LVpp 30
TSEC2_TX_ER R10 o} LVpp 5,9, 33
Three-Speed Ethernet Controller (Gigabit Ethernet 3)
TSEC3_TXD[3:0] V8, W10, Y10, W7 0] TVpp 5,9,29
TSEC3_RXD[3:0] Y1, W3, W5, W4 | TVbb —
TSEC3_GTX_CLK w8 (0] TVop —
TSEC3_RX_CLK W2 [ TVpp —
TSEC3_RX_DV w1 [ TVpp —
TSEC3_RX_ER Y2 | TVpp —
TSEC3_TX_CLK V10 I TVpp —
TSEC3_TX_EN V9 (0] TVbp 30
Three-Speed Ethernet Controller (Gigabit Ethernet 4)
TSEC4_TXD[3:0)/TSEC3_TXDI[7:4] ABS8, Y7, AA7, Y8 (0] TVop 1,59,
29
TSEC4_RXDJ[3:0)/TSEC3_RXD[7:4] AAL, Y3, AA2, AA4 | TVpp 1
TSEC4_GTX_CLK AA5 (0] TVpp —
TSEC4_RX_CLK/TSEC3_COL Y5 | TVpp 1
TSEC4_RX_DVITSEC3_CRS AA3 110 TVbb 1,31
TSEC4_TX_EN/TSEC3_TX_ER AB6 o} TVpp 1,30
DUART
UART_CTS[0:1] AB3, AC5 [ OVpp —
UART_RTS[0:1] AC6, AD7 o) OVpp —
UART_SIN[0:1] ABS5, AC7 [ OVpp —
UART_SOUTI[0:1] AB7, AD8 O OVpp —
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Table 72. MPC8547E Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
DFT
L1 TSTCLK AC25 | OVpp 25
L2 TSTCLK AE22 | OVpp 25
LSSD_MODE AH20 | OVpp 25
TEST_SEL AH14 | OVpp 25
Thermal Management
THERMO AG1 — — 14
THERM1 AH1 — — 14
Power Management
ASLEEP AH18 (@] OVpp 9, 19,
29
Power and Ground Signals
GND All, 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, Ul1l, U13,
U15,U17,U19,V4,Vv12,Vv18, W6, W19, Y4, Y9,
Y11, Y19, AA6, AA14, AAL17, 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,
AC28,121,L23,N22,P20,R23,T21,U22,V20,
W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for PCI OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, and other
AD17, AD19, AE10, AES8, AE24, AF4, AF12, standards
AF22, AF27, AG26 3.3V)
LVpp N8, R7, T9, U6 Power for LVpp —
TSEC1 and
TSEC2
(25V,3.3V)
TVpp W9, Y6 Power for TVpp —
TSEC3 and
TSEC4
(2,5V,3.3V)
GVpp B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, Power for GVpp —
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, DDR1 and
G11, H5, H12, H15, H17, J10, K3, K12, K16, | DDR2 DRAM
K18, L6, M4, M8, M13 1/0O voltage
1.8V, 25V)
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Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type gl?;\;)el; Notes
UDE AH16 [ OVpp —
MCP AG19 [ OVpp —
IRQI[0:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, | OVpp —
AE20
IRQ[8] AF19 [ OVpp —
IRQ[9)/DMA_DREQ3 AF21 | OVpp 1
IRQ[10/DMA_DACK3 AE19 le} OVpp 1
IRQ[11]/DMA_DDONE3 AD20 110 OVpp 1
IRQ_OUT AD18 o) OVpp 2,4
Ethernet Management Interface
EC_MDC AB9 o) OVpp 59
EC_MDIO AC8 110 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 V11 | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] R5, U1, R3,U2,V3,V1, T3, T2 | LVpp —
TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 (@) LVpp 59
TSEC1_COL R4 [ LVpp —
TSEC1_CRS V5 /0 LVbp 20
TSEC1_GTX_CLK u7 (0] LVpp —
TSEC1_RX_CLK U3 | LVpp —
TSEC1_RX_DV V2 | LVpp —
TSEC1_RX_ER T1 [ LVpp —
TSEC1_TX_CLK T6 [ LVpp —
TSEC1_TX_EN U9 o} LVpp 30
TSEC1_TX_ER T7 (0] LVpp —
GPIN[0:7] P2, R2, N1, N2, P3, M2, M1, N3 | LVpp 103
GPOUTI0:5] N9, N10, P8, N7, R9, N5 O LVpp —
cfg_dram_typeO/GPOUT6 R8 (0] LVpp 59
GPOUT7 N6 o) LVpp —
Reserved P1 — — 104
Reserved R6 — — 104
Reserved P6 — — 15
Reserved N4 — — 105
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Table 73. MPC8545E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
TDO AF28 o] OVpp —
T™S AH27 [ OVpp 12
TRST AH23 | OVpp 12

DFT
L1_TSTCLK AC25 [ OVpp 25
L2_TSTCLK AE22 [ OVpp 25
LSSD_MODE AH20 [ OVpp 25
TEST_SEL AH14 [ OVpp 25
Thermal Management

THERMO AG1l — — 14
THERM1 AH1 — — 14

Power Management

ASLEEP AH18 o) OVpp 9,19,
29

Power and Ground Signals

GND All, 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, 112,116, 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,Vv4,V12,V18, W6, W19, Y4, Y9,
Y11, Y19, AAG6, AAl14, AAL17, AA22, AA23, AB4,
AC2, AC11, AC19, AC26, AD5, AD9, AD22,
AES3, AE14, AF6, AF10, AF13, AG8, AG27,
K28, L24, L26, N24, N27, P25, R28, T24, T26,
U24, V25, W28, Y24, Y26, AA24, AA27, AB25,
AC28, 121, L23,N22, P20, R23, T21, U22, V20,

W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for PCI OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, and other
AD17, AD19, AE10, AE8, AE24, AF4, AF12, standards
AF22, AF27, AG26 (33V)
LVpp N8, R7, T9, U6 Power for LVpp —
TSEC1 and
TSEC2
(25V,3.3V)
TVpp W9, Y6 Power for TVpp —
TSEC3 and
TSEC4
(2,5V,3.3V)
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Table 73. MPC8545E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
GVpp B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, Power for GVpp —
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, DDR1 and
G11, H5, H12, H15, H17, J10, K3, K12, K16, | DDR2 DRAM
K18, L6, M4, M8, M13 1/0 voltage
1.8V, 25V)
BVpp C21, C24, C27, E20, E25, G19, G23, H26, J20 | Power for local BVpp —
bus (1.8 V,
25V,3.3V)
Vpp M19, N12, N14, N16, N18, P11, P13, P15, P17, | Power for core Vpp —
P19, R12, R14, R16, R18, T11, T13, T15, T17, 1.1v)
T19, U12, U14, Ul6, U18, V17, V19
SVpp L25, L27, M24, N28, P24, P26, R24, R27, T25, | Core power for SVpp —
V24, V26, W24, W27, Y25, AA28, AC27 SerDes
transceivers
a.1v)
XVpp L20, L22, N23, P21, R22, T20, U23, V21, W22, | Pad power for XVpp —
Y20 SerDes
transceivers
a.1v)
AVDD_LBIU J28 Power for local — 26
bus PLL
1.1v)
AVDD_PCI1 AH21 Power for — 26
PCI1 PLL
a.1v)
AVDD_PCI2 AH22 Power for — 26
PCI2 PLL
1.1v)
AVDD_CORE AH15 Power for — 26
e500 PLL (1.1
V)
AVDD_PLAT AH19 Powerfor CCB — 26
PLL (1.1V)
AVDD_SRDS u25 Power for — 26
SRDSPLL(1.1
V)
SENSEVDD M14 (0] Vpp 13
SENSEVSS M16 — — 13
Analog Signals
MVREF A18 | MVREF —
Reference
voltage signal
for DDR
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Thermal

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.
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) Rgaa 17 °C/W 1,2
Die junction-to-ambient (natural convection) Four-layer board (2s2p) Rgaa 12 °C/W 1,2
Die junction-to-ambient (200 ft/min) Single-layer board (1s) Rgaa 1 °C/wW 1,2
Die junction-to-ambient (200 ft/min) Four-layer board (2s2p) Rgaa 8 °C/wW 1,2
Die junction-to-board N/A Ross 3 °C/W 3
Die junction-to-case N/A Reaic 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.

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 85. Package Thermal Characteristics for FC-PBGA

Characteristic JEDEC Board Symbol Value Unit Notes
Die junction-to-ambient (natural convection) Single-layer board (1s) Rgia 18 °CIW 1,2
Die junction-to-ambient (natural convection) Four-layer board (2s2p) Rgia 13 °CIW 1,2
Die junction-to-ambient (200 ft/min) Single-layer board (1s) Rgia 13 °CIW 1,2
Die junction-to-ambient (200 ft/min) Four-layer board (2s2p) Rgia 9 °C/IW 1,2
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Table 85. Package Thermal Characteristics for FC-PBGA (continued)

Characteristic JEDEC Board Symbol Value Unit Notes
Die junction-to-board N/A Rois 5 °CIW 3
Die junction-to-case N/A Roic 0.8 °CIW 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.

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 Ibs 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. Thereis 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
(AVpp_PLAT, AVpp_CORE, AVpp_PCl, AVpp_LBIU, and AVpp_SRDS, respectively). The AVpp
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level must always be equivalent to Vpp, and preferably these voltages are derived directly from Vpp
through a low frequency filter scheme such as the following.

There are a number of ways to reliably provide power to the PLLs, but the recommended solution is to
provide independent filter circuits per PLL power supply as illustrated in Figure 57, one to each of the
AVpp pins. By providing independent filters to each PLL the opportunity to cause noise injection from
one PLL to the other is reduced.

This circuit is intended to filter noise in the PLLs resonant frequency range from a 500 kHz to 10 MHz
range. It must be built with surface mount capacitors with minimum Effective Series Inductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit must be placed as close as possible to the specific AVpp pin being supplied to minimize noise
coupled from nearby circuits. It must be routed directly from the capacitors to the AVpp pin, which is on
the periphery of the footprint, without the inductance of vias.

Figure 57 through Figure 59 shows the PLL power supply filter circuits.

150 O
Vpp O VWA i _T_ O AVpp_PLAT

2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors
Figure 57. PLL Power Supply Filter Circuit with PLAT Pins

180 Q
Vpp © VW - _.I_ _I._ . 0 AVpp_CORE
2 2 UF

Low ESL Surface Mount Capacitors
GND

Figure 58. PLL Power Supply Filter Circuit with CORE Pins

10 Q
Vpp O VYW l _T_ 0 AVpp_PCI/AVpp_LBIU
2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors
GND

Figure 59. PLL Power Supply Filter Circuit with PCI/LBIU Pins

The AVpp_SRDS signal provides power for the analog portions of the SerDes PLL. To ensure stability of
the internal clock, the power supplied to the PLL is filtered using a circuit similar to the one shown in
following figure. For maximum effectiveness, the filter circuit is placed as closely as possible to the
AVpp_SRDS ball to ensure it filters out as much noise as possible. The ground connection must be near
the AVpp_SRDS ball. The 0.003-pF capacitor is closest to the ball, followed by the two 2.2 pF capacitors,
and finally the 1 Q resistor to the board supply plane. The capacitors are connected from AVpp_SRDS to
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