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Overview

— AESU—Advanced Encryption Standard unit
— Implements the Rijndael symmetric key cipher
- ECB, CBC, CTR, and CCM modes
— 128-, 192-, and 256-bit key lengths
— AFEU—ARC four execution unit
— Implements a stream cipher compatible with the RC4 algorithm
— 40- to 128-bit programmable key
— MDEU—message digest execution unit
— SHA with 160- or 256-bit message digest
— MD5 with 128-bit message digest
— HMAC with either algorithm
— KEU—Kasumi execution unit
— Implements F8 algorithm for encryption and F9 algorithm for integrity checking
— Also supports A5/3 and GEA-3 algorithms
— RNG—random number generator
— XOR engine for parity checking in RAID storage applications
« Dual I°C controllers
— Two-wire interface
— Multiple master support
— Master or slave 1C mode support
— On-chip digital filtering rejects spikes on the bus
* Boot sequencer
— Optionally loads configuration data from serial ROM at reset via the 12C interface
— Can be used to initialize configuration registers and/or memory
— Supports extended 12C addressing mode
— Data integrity checked with preamble signature and CRC
» DUART
— Two 4-wire interfaces (SIN, SOUT, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
» Local bus controller (LBC)
— Multiplexed 32-bit address and data bus operating at up to 133 MHz
— Eight chip selects support eight external slaves
— Up to eight-beat burst transfers
— The 32-, 16-, and 8-bit port sizes are controlled by an on-chip memory controller.
— Three protocol engines available on a per chip select basis:
— General-purpose chip select machine (GPCM)
— Three user programmable machines (UPMs)
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4.3 eTSEC Gigabit Reference Clock Timing

Input Clocks

The following table provides the e TSEC gigabit reference clocks (EC_GTX_CLK125) AC timing

specifications for the device.

Table 6. EC_GTX_CLK125 AC Timing Specifications

Parameter/Condition Symbol Min Typ Max Unit Notes
EC_GTX_CLK125 frequency fg1o5 — 125 — MHz —
EC_GTX_CLK125 cycle time tg12s — 8 — ns
EC_GTX_CLK125 rise and fall time tg125R: tG125F — — ns 1

L/TVDD = 2.5V 0.75
L/TVDD =3.3V 1.0
EC_GTX_CLK125 duty CyCle tGlZSH/tGlZS — % 2,3
GMIl, TBI 45 55
1000Base-T for RGMII, RTBI 47 53

Notes:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5 and 2.0 V for L/TVpp = 2.5V, and from 0.6 and 2.7 V for

L/TVpp = 3.3 V.

2. Timing is guaranteed by design and characterization.

3. EC_GTX_CLK125 is used to generate the GTX clock TSECn_GTX_CLK for the eTSEC transmitter with 2% degradation.
EC_GTX_CLK125 duty cycle can be loosened from 47/53% as long as the PHY device can tolerate the duty cycle generated
by the TSECn_ GTX_CLK. See Section 8.2.6, “RGMII and RTBI AC Timing Specifications,” for duty cycle for 10Base-T and

100Base-T reference clock.

4.4  PCI/PCI-X Reference Clock Timing

When the PCI/PCI-X controller is configured for asynchronous operation, the reference clock for the
PCI/PCI-x controller is not the SYSCLK input, but instead the PCIn_CLK. The following table provides
the PCI/PCI-X reference clock AC timing specifications for the device.

Table 7. PCIn_CLK AC Timing Specifications
At recommended operating conditions (see Table 2) with OVpp = 3.3V + 165 mV.

Parameter/Condition Symbol Min Typ Max Unit Notes
PCIn_CLK frequency fecicLk 16 — 133 MHz —
PCIn_CLK cycle time tpcicLK 7.5 — 60 ns —
PCIn_CLK rise and fall time tecikh tPeikL 0.6 1.0 21 ns 1,2
PCIn_CLK duty cycle tpeiknkL/tPcicLk 40 — 60 % 2
Notes:
1. Rise and fall times for SYSCLK are measured at 0.6 and 2.7 V.
2. Timing is guaranteed by design and characterization.
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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
RapidlO

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

For proper PCI Express operation, the CCB clock frequency must be greater than:

527 MHz x (PCl-Express link width)
8

See MPCB8548ERM, Rev. 2, PowerQUICC Il Integrated Processor Family Reference Manual,
Section 18.1.3.2, “Link Width,” for PCI Express interface width details.

For proper serial RapidlO operation, the CCB clock frequency must be greater than:
2 x (0.80) x (Serial RapidlO interface frequency) x (Serial RapidlO link width)
64

See MPCB8548ERM, Rev. 2, PowerQUICC Il Integrated Processor Family Reference Manual,
Section 17.4, “1x/4x LP-Serial Signal Descriptions,” for serial RapidlO 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.

MPC8548E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 9
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 13 shows the MII receive AC timing diagram.

l< tMRX > tMRXR
RX_CLK
tMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
IMRDVKH <
—> tMRDXKL

Figure 13. MIl 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 Symboll Min Typ Max Unit
TCG[9:0] setup time GTX_CLK going high trTKHDV 2.0 — — ns
TCG[9:0] hold time from GTX_CLK going high trTKHDX 1.0 — — ns
GTX_CLK rise (20%-80%) I — — 1.0 ns
GTX_CLK fall time (80%—20%) trrxE> — — 1.0 ns

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state )(reference)(state) fOr
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fO outputs. For example, trrippy Symbolizes the TBI
transmit timing (TT) with respect to the time from ty1x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, trrknpx Symbolizes the TBI transmit timing (TT) with respect to the time from tyx (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 trrx 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.
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A timing diagram for TBI receive appears in Figure 16.

< trRRX

3>
>

RX_CLK

«<——tTRRH

Enhanced Three-Speed Ethernet (eTSEC)

—> (—tTRRR

<— tTRRF

RCG[9:0]

Valid Data

trRRDVKH

Figure 16. TBI Single-Clock Mode Receive AC Timing Diagram

trRRDXKH

8.2.6 RGMIl and RTBI AC Timing Specifications

This table presents the RGMII and RTBI AC timing specifications.
Table 33. RGMII and RTBI AC Timing Specifications

Parameter/Condition Symbol* Min Typ Max Unit
Data to clock output skew (at transmitter) tSkRGT® -500° 0 5008 ps
Data to clock input skew (at receiver) 2 tskrGT 1.0 — 2.8 ns
Clock period 3 traT® 7.2 8.0 8.8 ns
Duty cycle for 10BASE-T and 100BASE-TX> 4 traTHtRGT 45 50 55 %
Rise time (20%—80%) p— — — 0.75 ns
Fall time (20%—80%) tRGTE — — 0.75 ns

Notes:

1. In general, the clock reference symbol representation for this section is based on the symbols RGT to represent RGMII and
RTBI timing. For example, the subscript of gt represents the TBI (T) receive (RX) clock. Note also that the notation for rise

(R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews, the subscript is

skew (SK) followed by the clock that is being skewed (RGT).
2. This implies that PC board design requires clocks to be routed such that an additional trace delay of greater than 1.5 ns is

added to the associated clock signal.

3. For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns * 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three trgt of the lowest speed transitioned

between.
5. Guaranteed by characterization.

6. Inrev 1.0 silicon, due to errata, tskrgt iS -650 ps (min) and 650 ps (max). See “eTSEC 10" in the device errata document.
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12c

Figure 34 shows the AC timing diagram for the 1°C bus.
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Figure 34. 1°C Bus AC Timing Diagram
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PCI Express

Table 56. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min Nom Max | Unit Comments
ul Unit interval 399.88 | 400 |400.12 | ps |EachUlis 400 ps* 300 ppm. Ul does notaccount
for spread spectrum clock dictated variations.
See Note 1.
VTX—DIFFp—p Differential 0.8 —_— 1.2 \Y VTX—DIFFp—p =2x |VTX-D+ - VTX-D—l' See Note 2.
peak-to-peak
output voltage
V1X-DE-RATIO De-emphasized | -3.0 -35 -4.0 dB | Ratio of the Vyy_pjrrp.p Of the second and
differential following bits after a transition divided by the
output voltage Vx-piFFp-p Of the first bit after a transition.
(ratio) See Note 2.
T1x-EYE Minimum TX 0.70 — — Ul | The maximum transmitter jitter can be derived as
eye width Trx-Max-0iTTER = 1 = Trx-gye = 0.3 UL
See Notes 2 and 3.
TITX-EYE-MEDIAN-to- Maximum time — — 0.15 Ul | Jitter is defined as the measurement variation of
MAX-JITTER between the the crossing points (Vrx.pirp-p = 0 V) in relation
jitter median and to arecovered TX Ul. A recovered TX Ul is
maximum calculated over 3500 consecutive unit intervals of
deviation from sample data. Jitter is measured using all edges of
the median. the 250 consecutive Ul in the center of the 3500
Ul used for calculating the TX UI.
See Notes 2 and 3.
T1x-RISE: TTX-FALL | D+/D—TXoutput | 0.125 — — Ul |See Notes 2 and 5.
rise/fall time
VTx-cM-ACp RMS AC peak | — — 20 | mV | Vrx.cm-acp = RMS(Vrxps+ + Vixp-li2 -
common mode V1x-cm-DC)
output voltage Vrx-cm-pe = PCavg) Of [Vx.p+ + Vxp_I/2.
See Note 2.
V1x.cM-Dc-ACTIVE- | Absolutedeltaof | 0 — 100 | mV | |V1x.cM-DC (during LO) * VTX-CM-Idle-DC (during
IDLE-DELTA dc common electrical idie)l < 100 mV
;ch;i(i]e VLO(;tZ?wz V1x-cm-bc = DCayg) Of [Vx.p+ + Vx-p-|/2 [LO]
elect?ical idle Vrx-cM-ldle-Dc = DCavg) Of [V1x-D+ + VTx-D-I/2
[electrical idle]
See Note 2.
VTx-cM-DC-LINE-DELTA | Absolutedeltaof | 0 — 25 | mV | |Vrx.cm-pe-p+ — VTx-cm-Dc-D-| <25 mV
DC common V1x-cm-pe-D+ = DCavg) Of [Vrx.p+l
mode between V. -DC of |V |
D+ and D— TX-CM-DC-D-= PL(avg) TX-D-I-
See Note 2.
VIX-IDLE-DIFFp Electrical idle 0 — 20 mV | Vrx.pLe-DIFFp = [VTx-iDLE-D+ — VTX-IDLE-D-|
differential peak <20 mV.
output voltage See Note 2.
VTX-RCV-DETECT The amount of — — 600 mV | The total amount of voltage change that a

voltage change

allowed during
receiver
detection

transmitter can apply to sense whether a low
impedance receiver is present. See Note 6.
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PCIl Express

VRrx-piFr =0 mV o N Vrx-piFr = 0 mV
(D+ D- Crossing Point) o . < (D+ D- Crossing Point)
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Figure 48. Minimum Transmitter Timing and Voltage Output Compliance Specifications

17.4.3 Differential Receiver (RX) Input Specifications

Table 57 defines the specifications for the differential input at all receivers (RXs). The parameters are
specified at the component pins.

Table 57. Differential Receiver (RX) Input Specifications

Symbol Parameter Min Nom Max | Unit Comments
Ul Unit interval 399.88 | 400 |400.12| ps |EachUlis 400 ps* 300 ppm. Ul does notaccount
for spread spectrum clock dictated variations.
See Note 1.
VRX-DIFFp-p Differential 0.175 — 1.200 V' | VRx-DIFFp-p = 2 X [VRx-D+ — VRx-D-|- See Note 2.

peak-to-peak
input voltage

TRX-EYE Minimum 0.4 — — Ul | The maximum interconnect media and transmitter
receiver eye jitter that can be tolerated by the receiver can be
width derived as TRX-MAX-J|TTER =1- TRX—EYE =0.6 Ul.
See Notes 2 and 3.
TRX-EYE-MEDIAN-to- Maximum time — — 0.3 Ul |Jitter is defined as the measurement variation of
MAX-JITTER between the the crossing points (Vrx-pirrp-p = 0 V) in relation
jitter median and to a recovered TX Ul. A recovered TX Ul is
maximum calculated over 3500 consecutive unit intervals of
deviation from sample data. Jitter is measured using all edges of
the median the 250 consecutive Ul in the center of the

3500 Ul used for calculating the TX Ul.
See Notes 2, 3, and 7.
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PCI Express

Table 57. Differential Receiver (RX) Input Specifications (continued)

ENTERTIME

electrical idle
enter detect
threshold
integration time

Symbol Parameter Min Nom Max | Unit Comments
VRX-CM-ACp AC peak — — 150 | mV | Vex.cm-acp = [Vrxp+ — Vrxp-l/2 + Vrx-cM-Dc
common mode Vrx-cMm-bc = DCavg) Of [Vrx.p+ + VRx-D-| + 2.
input voltage See Note 2.
RLRrx-DIFF Differential 15 — — dB | Measured over 50 MHz to 1.25 GHz with the D+
return loss and D- lines biased at +300 mV and —300 mV,
respectively. See Note 4.
RLrx-cm Common mode 6 — — dB | Measured over 50 MHz to 1.25 GHz with the D+
return loss and D- lines biased at 0 V. See Note 4.
ZRX-DIFF-DC DC differential 80 100 120 Q | RX DC differential mode impedance. See Note 5.
input impedance
Zrx-DC DC input 40 50 60 Q | Required RX D+ as well as D— DC impedance
impedance (50 £ 20% tolerance). See Notes 2 and 5.
ZRX-HIGH-IMP-DC Powered down | 200 k — — Q | Required RX D+ as well as D— DC impedance
DC input when the receiver terminations do not have
impedance power. See Note 6.
VRx-IDLE-DET-DIFFp-p | Electricalidle 65 — 175 | mV | Verx.pLE-DET-DIFFp-p = 2 X [VRx-D+ —VRx-D-I-
detect threshold Measured at the package pins of the receiver
TRX-IDLE-DET-DIFE- Unexpected — — 10 ms | An unexpected electrical idle (Vrx-pirrp-p <

VRX_,DLE_DET_D,FFp_p) must be recognized no

longer than Trx.pE-DET-DIFF-ENTERING [0 Signal
an unexpected idle condition.
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PCI Express

The eye diagram must be valid for any 250 consecutive UlSs.

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

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-Q probes—see Figure 50). Note that the series capacitors, CTX, are
optional for the return loss measurement.

VRx-pIFF = 0 mV VRx-pIFF = 0 mV
(D+ D- Crossing Point) (D+ D- Crossing Point)

VRX-DIFFp-p-MIN > 175 mV

| |
< >
| <€ >

0.4 Ul = Trx-EYE-MIN

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.

D+ Package

TX
Silicon
+ Package

| \
| \
L, |
| /1 \
/ C=Crx
D- Package : R =500 R=500 :
| \

Pin

Figure 50. Compliance Test/Measurement Load
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Serial RapidlO

Table 63. Long Run Transmitter AC Timing Specifications—2.5 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 VpirepP 800 1600 mVp-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 400 400 ps +100 ppm
Table 64. Long Run Transmitter AC Timing Specifications—3.125 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 Vpirepp 800 1600 mVp-p —
Deterministic jitter Jp — 0.17 Ul p-p —
Total jitter Jr — 0.35 Ul p-p —
Multiple output skew Swmo — 1000 ps Skew at the transmitter output between lanes of a
multilane link
Unit interval ul 320 320 ps +100 ppm

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-Q2 = 5% differential resistive load. The output eye pattern of an LP-serial
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Serial RapidlO

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-Q + 5% differential resistive load.

Vbirr Max

Vpgg min | — — — — — — — — — | L _

0

~Vpggmn — — — — — — — J\ /;

Receiver Differential Input Voltage

—Vpirr Max

Time (Ul)
Figure 54. Receiver Input Compliance Mask

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

Receiver Type VD(';F\r/T)“n VD(,anF\r}w)ax A (Ul) 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

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.
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Serial RapidlO

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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Package Description

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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20.3 e500 Core P

LL Ratio

Clocking

This table describes the clock ratio between the €500 core complex bus (CCB) and the €500 core clock.
This ratio is determined by the binary value of LBCTL, LALE, and LGPL2 at power up, as shown in this

table.
Table 82. e500 Core to CCB Clock Ratio
Binary Value of Binary Value of
LBCTL, LALE, LGPL2 |e500 core:CCB Clock Ratio LBCTL, LALE, LGPL2 |e500 core:CCB Clock Ratio
Signals Signals
000 4:1 100 2:1
001 9:2 101 5:2
010 Reserved 110 31
011 3:2 111 7:2

20.4 Frequency Options

Table 83This table shows the expected frequency values for the platform frequency when using a CCB

clock to SYSCLK ratio in comparison to the memory bus clock speed.
Table 83. Frequency Options of SYSCLK with Respect to Memory Bus Speeds

SYS%CI:_?( tlgatio SYSCLK (MHz)
16.66 25 33.33 41.66 66.66 83 100 111 133.33
Platform/CCB Frequency (MHz)
2
3 333 400
4 333 400 445 533
5 333 415 500
6 400 500
8 333 533
9 375
10 333 417
12 400 500
16 400 533
20 333 500

Note: Due to errata Gen 13 the max sys clk frequency must not exceed 100 MHz if the core clk frequency is below

1200 MHz.
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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.
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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the ground plane. Use ceramic chip capacitors with the highest possible self-resonant frequency. All traces
must be kept short, wide and direct.

1.0Q

SVDD% l * o AVpp_SRDS
22pF? 22puF? 0.003 pF
E —{
GND

Note:
1. An 0805 sized capacitor is recommended for system initial bring-up.

Figure 60. SerDes PLL Power Supply Filter

Note the following:
*  AVpp_SRDS must be a filtered version of SVpp,.
 Signals on the SerDes interface are fed from the XV pp power plane.

22.3 Decoupling Recommendations

Due to large address and data buses, and high operating frequencies, the device can generate transient
power surges and high frequency noise in its power supply, especially while driving large capacitive loads.
This noise must be prevented from reaching other components in the device system, and the device itself
requires a clean, tightly regulated source of power. Therefore, it is recommended that the system designer
place at least one decoupling capacitor at each Vpp, TVpp, BVpp, OVpp, GVpp, and LVpp pin of the
device. These decoupling capacitors must receive their power from separate Vpp, TVpp, BVpp, OVpp.
GVpp, LVpp, and GND power planes in the PCB, utilizing short low impedance traces to minimize
inductance. Capacitors must be placed directly under the device using a standard escape pattern as much
as possible. If some caps are to be placed surrounding the part it must be routed with large trace to
minimize the inductance.

These capacitors must have a value of 0.1 pF. Only ceramic SMT (surface mount technology) capacitors
must be used to minimize lead inductance, preferably 0402 or 0603 sizes. Besides, it is recommended that
there be several bulk storage capacitors distributed around the PCB, feeding the Vpp, TVpp, BVpp,
OVpp, GVpp, and LVpp, planes, to enable quick recharging of the smaller chip capacitors. These bulk
capacitors must have a low ESR (equivalent series resistance) rating to ensure the quick response time
necessary. They must also be connected to the power and ground planes through two vias to minimize
inductance. Suggested bulk capacitors—100-330 pF (AVX TPS tantalum or Sanyo OSCON). However,
customers must work directly with their power regulator vendor for best values, types and quantity of bulk
capacitors.

22.4 SerDes Block Power Supply Decoupling Recommendations

The SerDes block requires a clean, tightly regulated source of power (SVpp and XVpp) to ensure low
jitter on transmit and reliable recovery of data in the receiver. An appropriate decoupling scheme is
outlined below.

Only surface mount technology (SMT) capacitors must be used to minimize inductance. Connections from
all capacitors to power and ground must be done with multiple vias to further reduce inductance.
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* SD REF CLK

NOTE

It is recommended to power down the unused lane through SRDSCR1[0:7]
register (offset = OXE_OF08) (this prevents the oscillations and holds the
receiver output in a fixed state) that maps to SERDES lane 0 to lane 7
accordingly.

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

22.11 Guideline for PCI Interface Termination

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

Option 1

If PCI arbiter is enabled during POR:
» All AD pins are driven to the stable states after POR. Therefore, all ADs pins can be floating.
» Al PCI control pins can be grouped together and tied to OVpp, through a single 10-kQ resistor.
» Itis optional to disable PCI block through DEVDISR register after POR reset.

Option 2

If PCI arbiter is disabled during POR:

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

» Al PCI control pins can be grouped together and tied to OVpp, through a single 10-kQ resistor.
» Itis optional to disable PCI block through DEVDISR register after POR reset.

22.12 Guideline for LBIU Termination

If the LBIU parity pins are not used, the following is the termination recommendation:
» For LDP[0:3]—tie them to ground or the power supply rail via a 4.7-kQ resistor.
» For LPBSE—tie it to the power supply rail via a 4.7-kQ resistor (pull-up resistor).
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