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Electrical Characteristics

2.1.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths.
Table 3. Output Drive Capability

Programmable Subpl
Driver Type Output Impedance Pply Notes
Voltage
()
Local bus interface utilities signals 25 BVpp =3.3V 1
35 BVDD =25V
45(default) BVpp=3.3V
45(default) BVpp=25V
125 BVpp =18V
DDR?2 signal 18 GVpp =18V 2
36 (half strength mode)
DDR3 signal 20 GVpp=15V 2
40 (half strength mode)
eTSEC/10/100 signals 45 L/TVpp =2.5/3.3V —
DUART, system control, JTAG 45 OVpp =33V —
12C 150 OVpp =33V —

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 DDR2 or DDR3 interface in half-strength mode is at T; = 105°C and at GVpp (min).

2.2 Power Sequencing
The MPCB8572E requiresits power rails to be applied in a specific sequence to ensure proper device
operation. These requirements are as follows for power up:
1. Vpp, AVpp_N, BVpp, LVpp, OVpp, SVpp srost and SVpp srpsz: TVop: XVpp_srost ad
XVpp srDs?
2. GVpp
All supplies must be at their stable values within 50 ms.

Items on the same line have no ordering requirement with respect to one another. Iltems on separate lines
must be ordered sequentially such that voltage rails on aprevious step must reach 90% of their value before
the voltage rails on the current step reach 10% of theirs.

To guarantee M CKE low during power-on reset, the above sequencing for GV pp isrequired. If thereisno
concern about any of the DDR signals being in an indeterminate state during power-on reset, then the
sequencing for GV pp is not required.
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DDR2 and DDR3 SDRAM Controller

Table 11. DDR2 SDRAM Interface DC Electrical Characteristics for GVpp(typ) = 1.8 V (continued)

Parameter/Condition

Symbol

Min

Max

Unit

Notes

Output low current (Vo1 = 0.280 V)

loL

13.4

mA

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.

2. MVRggen is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver.

Peak-to-peak noise on MVggen may not exceed +2% of the DC value.
3. V7 is not applied directly to the device. It is the supply to that far end signal termination is made and is expected to be

equal to MVggen. This rail should track variations in the DC level of MVgggn.

4. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.

Table 12 provides the recommended operating conditions for the DDR SDRAM controller of the

MPC8572E when interfacing to DDR3 SDRAM.
Table 12. DDR3 SDRAM Interface DC Electrical Characteristics for GVpp(typ) = 1.5V

Parameter/Condition Symbol Min Typical Max Unit
I/O supply voltage GVpp 1.425 1.575 1
I/0 reference voltage MVRgggn 0.49 x GVpp 0.51 x GVpp 2
Input high voltage Viy MVRgen + 0.100 GVpp —
Input low voltage VL GND MVggen — 0.100 —
Output leakage current loz -50 50 HA 3
Notes:
1. GVpp is expected to be within 50 mV of the DRAM GVpp, at all times.
2. MVggen is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver.
Peak-to-peak noise on MVggen may not exceed +1% of the DC value.
3. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.
Table 13 provides the DDR SDRAM controller interface capacitance for DDR2 and DDRS3.
Table 13. DDR2 and DDR3 SDRAM Interface Capacitance for GVpp(typ)=1.8 Vand 1.5V
Parameter/Condition Symbol Min Typical Max Unit
Input/output capacitance: DQ, DQS, DQS Cio 6 8 pF 1,2
Delta input/output capacitance: DQ, DQS, DQS Coio — 0.5 pF 1,2

Note:

1. This parameter is sampled. GVpp = 1.8 V £ 0.090 V (for DDR2), f = 1 MHz, Tp = 25°C, Vout = GVpp/2, VouT

(peak-to-peak) = 0.2 V.

2. This parameter is sampled. GVpp = 1.5V £ 0.075 V (for DDR3), f =1 MHz, Tp = 25°C, Vout = GVpp/2, VouTt

(peak-to-peak) = 0.175 V.
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

8.3.4 SGMII AC Timing Specifications

This section describes the SGMI I transmit and receive AC timing specifications. Transmitter and receiver
characteristics are measured at the transmitter outputs (SD2_TX[n] and SD2_TX|[n]) or at the receiver
inputs (SD2_RX[n] and SD2_RX[n]) as depicted in Figure 25, respectively.

8.34.1

Table 40 provides the SGMII transmit AC timing targets. A source synchronous clock is not provided.
Table 40. SGMII Transmit AC Timing Specifications

SGMII Transmit AC Timing Specifications

At recommended operating conditions with XVpp srpsz = 1.1V + 5%.

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter JD — — 0.17 Ul p-p —
Total Jitter JT — — 0.35 Ul p-p —
Unit Interval ul 799.92 800 800.08 ps 1
Vop fall time (80%-20%) tfall 50 — 120 ps —
Vop rise time (20%-80%) trise 50 — 120 ps —

Notes:
1. Each Ul is 800 ps £+ 100 ppm.

8.3.4.2

SGMII Receive AC Timing Specifications

Table 41 provides the SGMII receive AC timing specifications. Source synchronous clocking is not
supported. Clock isrecovered from the data. Figure 24 showsthe SGMII receiver input compliance mask

eye diagram.

Table 41. SGMII Receive AC Timing Specifications

At recommended operating conditions with XVpp srps2 = 1.1V + 5%.

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter Tolerance JD 0.37 — — Ul p-p 1
Combined Deterministic and Random Jitter Tolerance JDR 0.55 — — Ul p-p 1
Sinusoidal Jitter Tolerance JSIN 0.1 — — Ul p-p 1
Total Jitter Tolerance JT 0.65 — — Ul p-p 1
Bit Error Ratio BER — — 1012 — —
Unit Interval ul 799.92 800 800.08 ps 2
AC Coupling Capacitor Crx 5 — 200 nF 3

Notes:
1. Measured at receiver.
2. Each Ul is 800 ps + 100 ppm.

3. The external AC coupling capacitor is required. It is recommended to be placed near the device transmitter outputs.
4. See RapidlO 1x/4x LP Serial Physical Layer Specification for interpretation of jitter specifications.
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Ethernet Management Interface Electrical Characteristics

Table 42. eTSEC IEEE 1588 AC Timing Specifications (continued)
At recommended operating conditions with LVpp/TVpp of 3.3 V £ 5% or 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK_OUT duty cycle tT1588CLKOTH 30 50 70 % —
Itr1ssscLKoUT
TSEC_1588_PULSE_OUT tr15880V 0.5 — 3.0 ns —

Note:

1.When TMR_CTRL[CKSEL] is set as ‘00’, the external TSEC_1588_CLK input is selected as the 1588 timer reference clock
source, with the timing defined in Table 42, “eTSEC IEEE 1588 AC Timing Specifications.” The maximum value of tr15ggc1
is defined in terms of Tty ¢k, that is the maximum clock cycle period of the equivalent interface speed that the eTSEC1
port is running at. When eTSEC1 is configured to operate in the parallel mode, the T1x ¢k is the maximum clock period
of the TSEC1_TX_CLK. When eTSEC1 operates in SGMII mode, the maximum value of tr1sggc k is defined in terms of
the recovered clock from SGMII SerDes. For example, for SGMII 10/100/1000 Mbps modes, the maximum value of
tris8cLk IS 3600, 360, 72 ns respectively. See the MPC8572E PowerQUICC™ |lI Integrated Communications Processor
Reference Manual for detailed description of TMR_CTRL registers.

2. It needs to be at least two times of the clock period of the clock selected by TMR_CTRL[CKSEL].

9 Ethernet Management Interface Electrical
Characteristics

The electrical characteristics specified here apply to M1 management interface signals ECn_MDIO
(management data input/output) and ECn_MDC (management data clock). The electrical characteristics
for GMII, SGMII, RGMII, RMII, TBI and RTBI are specified in “ Section 8, “ Ethernet: Enhanced
Three-Speed Ethernet (eTSEC).”

9.1  MIl Management DC Electrical Characteristics

The ECn_MDC and ECn_MDIO are defined to operate at a supply voltage of 3.3V or 2.5V. The DC
electrical characteristics for ECn_MDIO and ECn_MDC are provided in Table 43 and Table 44.

Table 43. MIl Management DC Electrical Characteristics (LVpp/TVpp=3.3 V)

Parameter Symbol Min Max Unit Notes

Supply voltage (3.3 V) LVpp/TVpp 3.13 3.47 \% 1,2
Output high voltage VoH 2.10 OVpp +0.3 \Y, —
(LVpp/TVpp = Min, oy = —1.0 mA)

Output low voltage VoL GND 0.50 \Y —
(LVpp/TVpp =Min, Ig. = 1.0 mA)

Input high voltage \m 2.0 — \% —
Input low voltage VL — 0.90 \Y —
Input high current A — 40 LA —

(LVpp/TVpp = Max, Viy 2 =2.1V)
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Ethernet Management Interface Electrical Characteristics

Table 43. MIl Management DC Electrical Characteristics (LVpp/TVpp=3.3 V) (continued)

Parameter Symbol Min Max Unit Notes

Input low current I —600 — LA —

(LVDD/TVDD = Max, V|y = 0.5V)

Note:

1. EC1_MDC and EC1_MDIO operate on LVpp.

2. EC3_MDC & EC3_MDIO and EC5_MDC & EC5_MDIO operate on TVpp.

3. Note that the symbol V), in this case, represents the LV, and TV, symbol referenced in Table 1.

Table 44. MIl Management DC Electrical Characteristics (LVpp/TVpp=2.5 V)
Parameters Symbol Min Max Unit Notes

Supply voltage 2.5 V LVpp/TVpD 2.37 2.63 \ 12
Output high voltage Vo 2.00 LVpp/TVpp + 0.3 \ —
(LVpp/TVpp = Min, IOH = -1.0 mA)
Output low voltage VoL GND -0.3 0.40 \% —
(LVDD/TVDD = Min, IOL =1.0 mA)
Input high voltage Vi 1.70 LVpp/TVpp + 0.3 —
Input low voltage Vi -0.3 0.70 —
Input high current iy — 10 HA 123
(Vin= LVpp, Vin=TVpp)
Input low current I -15 — HA 3
(Vin = GND)
Note:

1 EC1_MDC and EC1_MDIO operate on LVpp.
2 EC3_MDC & EC3_MDIO and EC5_MDC & EC5_MDIO operate on TVpp,.
3 Note that the symbol V,y, in this case, represents the LV, and TV, symbols referenced in Table 1.

9.2

MIl Management AC Electrical Specifications

Table 45 provides the M1l management AC timing specifications. There are three sets of Ethernet
management signals (EC1_MDC and EC1_MDIO, EC3 MDC and EC3_MDIO, EC5 MDC and
EC5 _MDIOQ). These are not explicitly shown in the table or in the figure following.

Table 45. MIl Management AC Timing Specifications

At recommended operating conditions with LVpp/TVpp of 3.3 V + 5% or 2.5 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit Notes
ECn_MDC frequency fupc 0.9 25 9.3 MHz 2,3
ECn_MDC period tvpe 107.5 — 1120 ns —
ECn_MDC clock pulse width high tMDCH 32 — — ns —
ECn_MDC to ECn_MDIO delay tMDKHDX 10 — 16*t1n_cik ns 5

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7

NXP Semiconductors

51



Ethernet Management Interface Electrical Characteristics

Table 45. MIl Management AC Timing Specifications (continued)
At recommended operating conditions with LVpp/TVpp of 3.3 V £ 5% or 2.5 V + 5%.

Parameter/Condition Symbol ! Min Typ Max Unit Notes
ECn_MDIO to ECn_MDC setup time tMDDVKH 5 — — ns —
ECn_MDIO to ECn_MDC hold time t\MDDXKH 0 — — ns —
ECn_MDC rise time tMDCR — — 10 ns 4
ECn_MDC fall time t\MDHE — — 10 ns 4

Notes:

1. The symbols used for timing specifications herein follow the pattern of tst two letters of functional block)(signal)(state)
(reference)(state) fOF INPULS @Nd tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, typkHpx
symbolizes management data timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are
invalid (X) or data hold time. Also, typpykn Symbolizes management data timing (MD) with respect to the time data input
signals (D) reach the valid state (V) relative to the ty,pc clock reference (K) going to the high (H) state or setup time. For
rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the eTSEC system clock speed, which is half of the Platform Frequency (fccg). The actual
ECn_MDC output clock frequency for a specific eTSEC port can be programmed by configuring the MgmtClIk bit field of
MPC8572E’s MIIMCFG register, based on the platform (CCB) clock running for the device. The formula is: Platform
Frequency (CCB)/(2*Frequency Divider determined by MIICFG[MgmtCIk] encoding selection). For example, if
MIICFG[MgmtCIk] = 000 and the platform (CCB) is currently running at 533 MHz, fy,pc = 533/(2*4*8) = 533/64 = 8.3 MHz.
That is, for a system running at a particular platform frequency (fccg), the ECn_MDC output clock frequency can be
programmed between maximum fypc = fccg/64 and minimum fypc = foccp/448. Refer to MPC8572E reference manual’s
MIIMCFG register section for more detail.

3. The maximum ECn_MDC output clock frequency is defined based on the maximum platform frequency for MPC8572E
(600 MHz) divided by 64, while the minimum ECn_MDC output clock frequency is defined based on the minimum platform
frequency for MPC8572E (400 MHz) divided by 448, following the formula described in Note 2 above. The typical
ECn_MDC output clock frequency of 2.5 MHz is shown for reference purpose per IEEE 802.3 specification.

4. Guaranteed by design.

5. tyip_cik is the platform (CCB) clock.

Figure 28 shows the M1 management AC timing diagram.

< tmbe > tMDcr —>
ECn_MDC

tMDCH tMbck

=Cn woio % | &7 W

tMDDVKH —>‘

—> tMDDXKH

ECn_MDIO
(Output)

tMDKHDX —>

Figure 28. MIl Management Interface Timing Diagram
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Local Bus Controller (eLBC)
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GPIO

14 GPIO

This section describes the DC and AC electrical specifications for the GPIO interface of the MPC8572E.

14.1 GPIO DC Electrical Characteristics

Table 56 provides the DC electrical characteristics for the GPIO interface operating at BV pp = 3.3V DC.
Table 56. GPIO DC Electrical Characteristics (3.3 V DC)

Table 57 provides the DC electrical characteristics for the GPIO interface operating at BVpp =2.5V DC.

Parameter Symbol Min Max Unit
Supply voltage 3.3V BVpp 3.13 3.47 \%
High-level input voltage \m 2 BVpp + 0.3 \Y,
Low-level input voltage VL -0.3 0.8 \Y,
Input current N — +5 HA
(BVn1=0Vor BV =BVpp)
High-level output voltage VoH BVpp—0.2 — \
(BVDD = min, IOH =-2 mA)
Low-level output voltage VoL — 0.2 \%
(BVDD = min, IOL =2 mA)

Note:

1. Note that the symbol BV |y, in this case, represents the BV symbol referenced in Table 1.

Table 57. GPIO DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit
Supply voltage 2.5V BVpp 2.37 2.63 \%
High-level input voltage \m 1.70 BVpp + 0.3 \Y
Low-level input voltage VL -0.3 0.7 \Y
Input current IH — 10 A
(BViN1=0VorBV,y=BVpp)

I -15

High-level output voltage VoH 2.0 BVpp + 0.3 \Y
(BVDD = min, IOH =-1 mA)
Low-level output voltage VoL GND -0.3 0.4 \Y
(BVDD min, lOL =1 mA)

Note:

1. The symbol BV)y, in this case, represents the BV |y symbol referenced in Table 1.

MPC8572E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 7

70

NXP Semiconductors




PCI Express

» Section 17, “Seria RapidlO”

Notethat external AC Coupling capacitor isrequired for the above three serial transmission protocolswith
the capacitor value defined in specification of each protocol section.

16 PCI Express
This section describes the DC and AC electrical specificationsfor the PCl Express bus of the MPC8572E.

16.1 DC Requirements for PCI Express SD1_REF_CLK and
SD1 REF CLK

For more information, see Section 15.2, “ SerDes Reference Clocks.”

16.2 AC Requirements for PCI Express SerDes Reference Clocks

Table 61 lists AC requirements.
Table 61. SD1_REF_CLK and SD1_REF _CLK AC Requirements

Symbol Parameter Description Min | Typical | Max | Units | Notes
trer | REFCLK cycle time — 10 — ns 1
trercy | REFCLK cycle-to-cycle jitter. Difference in the period of any two adjacent — — 100 ps —
REFCLK cycles
treppy | Phase jitter. Deviation in edge location with respect to mean edge location | —50 — 50 ps —
Notes:

1. Typical cycle time is based on PCI Express Card Electromechanical Specification Revision 1.0a.

16.3 Clocking Dependencies

The ports on the two ends of alink must transmit data at a rate that is within 600 parts per million (ppm)
of each other at al times. Thisis specified to allow bit rate clock sources with a +/— 300 ppm tolerance.

16.4 Physical Layer Specifications

Thefollowing isasummary of the specifications for the physical layer of PCI Express on this device. For
further details as well as the specifications of the transport and data link layer, Use the PCl Express Base
Specification. REV. 1.0a document.

16.4.1 Differential Transmitter (TX) Output

Table 62 defines the specificationsfor the differential output at al transmitters (TXs). The parameters are
specified at the component pins.
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PCI Express

Table 62. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min |Nominal| Max | Units Comments

V1x.pe-cm The TX DC 0 — 3.6 V | The allowed DC Common Mode voltage under any
Common Mode conditions. See Note 6.
Voltage

ITX-SHORT TX Short Circuit — 90 mA | The total current the Transmitter can provide when
Current Limit shorted to its ground

TTXIDLE-MIN Minimum time 50 — — Ul |Minimum time a Transmitter must be in Electrical
spentin Idle Utilized by the Receiver to start looking for an
Electrical Idle Electrical Idle Exit after successfully receiving an

Electrical Idle ordered set

TIx.DLE-SET-TO-DLE |Maximumtimeto| — — 20 Ul |After sending an Electrical Idle ordered set, the
transition to a Transmitter must meet all Electrical Idle
valid Electrical Specifications within this time. This is considered a
idle after sending debounce time for the Transmitter to meet Electrical
an Electrical Idle Idle after transitioning from LO.
ordered set

TIX.IDLE-TO-DIFE-DATA |Maximumtimeto | — — 20 Ul |Maximum time to meet all TX specifications when
transition to valid transitioning from Electrical Idle to sending
TX specifications differential data. This is considered a debounce
after leaving an time for the TX to meet all TX specifications after
Electrical idle leaving Electrical Idle
condition

RLrx.piFF Differential 12 — — dB |Measured over 50 MHz to 1.25 GHz. See Note 4
Return Loss

Rlrx.cm Common Mode 6 — — dB [Measured over 50 MHz to 1.25 GHz. See Note 4
Return Loss

Z1IX-DIFE-DC DC Differential 80 100 120 Q | TX DC Differential mode Low Impedance
TX Impedance

Z1x.DC Transmitter DC 40 — — Q |Required TX D+ as well as D- DC Impedance
Impedance during all states

Lrx-skEw Lane-to-Lane — — 500 + | ps |Static skew between any two Transmitter Lanes
Output Skew 2 Ul within a single Link

Crx AC Coupling 75 — 200 nF | All Transmitters shall be AC coupled. The AC
Capacitor coupling is required either within the media or within

the transmitting component itself. See Note 8.
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< (D+ D- Crossing Point)

Figure 55. Minimum Transmitter Timing and Voltage Output Compliance Specifications

16.4.3

Differential Receiver (RX) Input Specifications

Table 63 defines the specifications for the differential input at all receivers (RXs). The parameters are
specified at the component pins.

Table 63. Differential Receiver (RX) Input Specifications

Symbol Parameter Min | Nominal Max Units Comments
ul Unit Interval 399.88 400 400.12 ps Each Ul is 400 ps + 300 ppm. Ul does not
account for Spread Spectrum Clock
dictated variations. See Note 1.
VRX-DIFFp-p Differential Input | 0.175 — 1.200 \Y, Vrx-DIFFp-p = 2*IVRx-D+ - VRx-D
Peak-to-Peak See Note 2.
Voltage
TRX-EYE Minimum 0.4 — — ul The maximum interconnect media and
Receiver Eye Transmitter jitter that can be tolerated by
Width the Receiver can be derived as
Trx-MAX-JITTER = 1 - Trx-eYE= 0.6 Ul
See Notes 2 and 3.
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Serial RapidlO

16.5.1 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 57.

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

\ \
\ |
\ \ \
\ /1 |

/ C=Crx
D-Package : R =500 R=50Q :
\ |

Pin

Figure 57. Compliance Test/Measurement Load

17 Serial RapidIlO

Thissection describesthe DC and AC el ectrical specificationsfor the Rapidl O interface of the MPC8572E
for the LP-Seria physical layer. The electrical specifications cover both single and multiple-lane links.
Two transmitters (short run 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 run and long run transmitter specifications.

The short run transmitter should be used mainly for chip-to-chip connections on either the same printed
circuit board or across asingle connector. This coversthe case where connections are made to amezzanine
(daughter) card. The minimum swings of the short run specification reduce the overall power used by the
transceivers.

Thelong run transmitter specifications use larger voltage swingsthat are capable of driving signals across
backplanes. This allows a user to drive signals across two connectors and a backplane. The specifications
allow adistance of at least 50 cm at all baud rates.

All unit intervals are specified with atolerance 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.
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Signal

Signal Name

Package Pin Number

Pin Type

Power
Supply

Notes

D1_MCAS

Column Address Strobe

AC9

GVDD

D1_MRAS

Row Address Strobe

AB12

GVDD

D1_MCKE[0:3]

Clock Enable

M8, L9, T9, N8

GVDD

D1_MCS[0:3]

Chip Select

AB9, AF10, AB11,
AE11

0| 0| 0| O

GVDD

D1_MCKI[0:5]

Clock

V7, E13, AH11, Y9,
F14, AG10

@]

D1_MCKJ0:5]

Clock Complements

Y10, E12, AH12, AA11,
F13, AG11

D1_MODTI[0:3]

On Die Termination

AD10, AF12, AC10,
AE12

GVpp

D1_MDIC[0:1]

Driver Impedance Calibration

E15, G14

/0

GVpp

25

DDR SDRAM Memory Interface 2

D2_MDQ[0:63]

Data

A6, B7,C5, D5, A7, CS8,
D8, D6, C4, A3, D3,
D2, B4, A4,B1,C1, E3,
El, G2, G6, D1, E4,
G5, G3, J4,J2, P4, R5,
H3, H1, N5, N3, Y6, Y4,
AC3, AD2, V5, W5,
AB2, AB3, AD5, AES,
AF6, AG7, AC4, ADA4,
AF4, AF7, AH5, AJ1,
AL2, AM3, AH3, AHG,
AM1, ALS, AKS5, ALS5,
AJ7, AK7, AK4, AM4,
AL6, AM7

I/0

GVDD

D2_MECCI0:7]

Error Correcting Code

J5,H7, L7, N6, H4, H6,
M4, M5

I/0

D2_MAPAR_ERR

Address Parity Error

N1

D2_MAPAR_OUT

Address Parity Out

w2

D2_MDM[0:8]

Data Mask

A5, B3, F4, J1, AA4,
AE5, AK1, AM5, K5

D2_MDQS[0:8]

Data Strobe

B6, C2, F5, L4, ABS5,
AF3, AL1, AM6, L6

110

GVpp

D2_MDQS[0:8]

Data Strobe

C7, A2, F2, K3, AA5,
AE6, AK2, AJ6, K6

110

GVpp

D2_MA[0:15]

Address

W1,U4,U3,T1, T2, T3,
R1,R2,T5,R4,Y3,P1,
N2, AF1, M2, M1

GVpp
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
D2_MBA|0:2] Bank Select Y1, W3, P3 0 GVpp —
D2_MWE Write Enable AA2 o GVpp —
D2_MCAS Column Address Strobe AD1 o GVpp —
D2_MRAS Row Address Strobe AAl o GVpp —
D2_MCKEJ0:3] Clock Enable L3, L1, K1, K2 (0] GVpp 11
D2_MCSJ0:3] Chip Select AB1, AG2, AC1, AH2 (0] GVpp —
D2_MCK]J0:5] Clock V4, F7, AJ3, V2, E7, (0] GVpp —

AG4
D2_MCK]O0:5] Clock Complements V1, F8, AJ4, U1, ES6, (0] GVpp —

AG5
D2_MODT[0:3] On Die Termination AE1l, AG1, AE2, AH1 o] GVpp —
D2_MDIC[0:1] Driver Impedance Calibration F1, G1 I/0 GVpp 25

Local Bus Controller Interface

LAD[0:31] Muxed Data/Address M22, L22, F22, G22, 1/0 BVpp 34

F21, G21, E20, H22,

K22, K21, H19, J20,

J19, L20, M20, M19,

E22, E21, L19, K19,

G19, H18, E18, G18,

J17, K17, K14, J15,

H16, J14, H15, G15
LDP[0:3] Data Parity M21, D22, A24, E17 1/0 BVpp —
LA[27] Burst Address J21 o BVpp 59
LA[28:31] Port Address F20, K18, H20, G17 (0] BVpp 57,9
LCS[0:4] Chip Selects B23, E16, D20, B25, (0] BVpp 10

A22
LCS[5]/DMA2_DREQ[1] Chip Selects / DMA Request D19 I/0 BVpp 1,10
LCS[6]/DMA2_DACK]1] Chip Selects / DMA Ack E19 (0] BVpp 1,10
LCS[7]/DMA2_DDONEJ1] Chip Selects / DMA Done c21 (0] BVpp 1,10
LWE[0]/LBS[0]/LFWE Write Enable / Byte Select D17 (0] BVpp 59
LWE[1}/LBS[1] Write Enable / Byte Select F15 (0] BVpp 59
LWE[2]/LBS|[2] Write Enable / Byte Select B24 (0] BVpp 59
LWE[3]/LBS[3] Write Enable / Byte Select D18 (0] BVpp 59
LALE Address Latch Enable F19 o BVpp 58,9
LBCTL Buffer Control L18 o BVpp 58,9
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
IRQ_OUT Interrupt Output u24 o} OVpp 2,4
1588
TSEC_1588_CLK Clock In AM22 I LVpbp —
TSEC_1588_TRIG_IN Trigger In AM23 | LVpp —
TSEC_1588_TRIG_OUT Trigger Out AA23 (0] LVpp 59
TSEC_1588_CLK_OUT Clock Out AC23 O LVpp 5,9
TSEC_1588_PULSE_OUT1 Pulse Outl AA22 ] LVpp 5,9
TSEC_1588_PULSE_OUT2 Pulse Out2 AB23 O LVpp 5,9

Ethernet Management Interface 1

EC1_MDC Management Data Clock AL30 (0] LVpp 59

EC1_MDIO Management Data In/Out AM25 110 LVpp —

Ethernet Management Interface 3

EC3_MDC Management Data Clock AF19 o TVpp 59

EC3_MDIO Management Data In/Out AF18 /0 TVpp —

Ethernet Management Interface 5

EC5_MDC Management Data Clock AF14 o TVpp 21

EC5_MDIO Management Data In/Out AF15 I/O TVpp —

Gigabit Ethernet Reference Clock

EC_GTX_CLK125 Reference Clock AM24 LVpp 32

Three-Speed Ethernet Controller 1

TSEC1_RXD[7:0)/FIFO1_RXDJ[ | Receive Data AM28, AL28, AM26, | LVpp 1
7:0] AK23, AM27, AK26,

AL29, AM30
TSEC1_TXD[7:0)/FIFO1_TXD[ | Transmit Data AC20, AD20, AE22, (0] LVpp 1,5,9
7:0] AB22, AC22, AD21,

AB21, AE21
TSEC1_COL/FIFO1_TX_FC Collision Detect/Flow Control AJ23 I LVpp 1
TSEC1 CRS/FIFO1_RX_FC Carrier Sense/Flow Control AM31 110 LVpp 1,16
TSEC1 GTX_CLK Transmit Clock Out AK27 (0] LVpp
TSEC1_RX_CLK/FIFO1_RX_C | Receive Clock AL25 | LVpp 1
LK
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Signal Signal Name Package Pin Number | Pin Type gl?r\)’\;ﬁ; Notes
MSRCIDJ[0:1] Memory Debug Source Port ID |U27, T29 (0] OVpp 5,9,30
MSRCIDJ[2:4] Memory Debug Source Port ID |U28, W24, W28 (0] OVpp 21
MDVAL Memory Debug Data Valid V26 o OVpp 2,21
CLK_OUT Clock Out u32 o OVpp 11

Clock
RTC Real Time Clock V25 | OVpp —
SYSCLK System Clock Y32 I OVpp —
DDRCLK DDR Clock AA29 | OVpp 31
JTAG
TCK Test Clock T28 | OVpp
TDI Test Data In T27 | OVpp 12
TDO Test Data Out T26 (0] OVpp —
T™MS Test Mode Select u26 | OVpp 12
TRST Test Reset AA32 | OVpp 12
DFT
L1 TSTCLK L1 Test Clock V32 | OVpp 18
L2_TSTCLK L2 Test Clock V31 [ OVpp 18
LSSD_MODE LSSD Mode N24 | OVpp 18
TEST_SEL Test Select 0 K28 [ OVpp 18
Power Management
ASLEEP Asleep P28 0] OVpp | 9,15,21
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Clocking

Table 81 describes the clock ratio between 500 Corel and the €500 core complex bus (CCB). Thisratio
is determined by the binary value of LWE[O]/LBS[0]/LFWE, UART_SOUT[1], and READY_P1 signals
at power up, as shown in Table 81.

Table 81. €500 Corel to CCB Clock Ratio

Binary Value of Binary Value of
ﬁwﬁ[g&‘fg‘[}o&/_ﬂn e500 Corel:CCB Clock Ratio mwﬁfg_li’sséod/_r[l] e500 Corel:CCB Clock Ratio
READY_P1 Signals READY_P1 Signals
000 Reserved 100 2:1
001 Reserved 101 5:2 (2.5:1)
010 Reserved 110 31
011 3:2 (1.5:1) 111 7:2 (3.5:1)

19.4 DDR/DDRCLK PLL Ratio

The dual DDR memory controller complexes can be synchronous with, or asynchronous to, the CCB,
depending on configuration.

Table 82 describes the clock ratio between the DDR memory controller complexes and the DDR PLL
reference clock, DDRCLK, which is not the memory bus clock. The DDR memory controller complexes
clock frequency is equal to the DDR datarate.

When synchronous modeis sel ected, the memory buses are clocked at half the CCB clock rate. The default
mode of operation isfor the DDR datarate for both DDR controllers to be equal to the CCB clock ratein
synchronous mode, or the resulting DDR PLL rate in asynchronous mode.

In asynchronous mode, the DDR PLL rateto DDRCLK ratioslisted in Table 82 reflectsthe DDR datarate
to DDRCLK ratio, because the DDR PLL rate in asynchronous mode means the DDR data rate resulting
from DDR PLL output.

Note that the DDR PLL reference clock input, DDRCLK, isonly required in asynchronous mode.
MPC8572E does not support running one DDR controller in synchronous mode and the other in
asynchronous mode.

Table 82. DDR Clock Ratio

Binary Value of
TSEC_1588 CLK_OUT,
TSEC 1588 PULSE_OUTL,
TSEC_1588 PULSE_OUT?2 Signals

DDR:DDRCLK Ratio

000 31
001 4:1
010 6:1
011 8:1
100 10:1

MPC8572E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 7

NXP Semiconductors 123



Clocking

Table 82. DDR Clock Ratio (continued)

Binary Value of
TSEC_1588_CLK_OUT, _ .
TSEC_1588_PULSE_OUTL, DDR:DDRCLK Ratio
TSEC_1588_PULSE_OUT? Signals

101 12:1
110 14:1
111 Synchronous mode

19.5 Frequency Options

19.5.1 Platform to Sysclk Frequency Options

Table 83 shows the expected frequency values for the platform frequency when using the specified CCB
clock to SY SCLK ratio.
Table 83. Frequency Options for Platform Frequency

SVSCLK Raio SYSCLK (MH2)
33.33 41.66 50 66.66 83 100 111 133.33
Platform /CCB Frequency (MHz)
4 400 444 533
5 415 500 555
6 400 498 600
8 400 533
10 417 500
12 400 500 600

19.5.2 Minimum Platform Frequency Requirements for High-Speed
Interfaces
Section 4.4.3.6, “1/0 Port Selection,” in the MPC8572E Power QUICC |11 Integrated Host Processor

Family Reference Manual describes various high-speed interface configuration options. Notethat the CCB
clock frequency must be considered for proper operation of such interfaces as described bel ow.

For proper PCI Express operation, the CCB clock frequency must be greater than or equal to:
527 MHz x (PCI Express link width)
8

See Section 21.1.3.2, “Link Width,” in the MPC8572E Power QUICC I11 Integrated Host Processor
Family Reference Manual for PCI Expressinterface width details. Note that the “ PCl Express link width”
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System Design Information

Figure 62 shows the PLL power supply filter circuits.
10 Q

Vpp © VWA _.I_ _T_ 0 AVpp

2.2 UF 2.2 UF

| Low ESL Surface Mount Capacitors
GND

Figure 62. PLL Power Supply Filter Circuit

NOTE
It is recommended to have the minimum number of viasin the AV pp trace
for board layout. For example, zero vias might be possibleif the AV pp filter
is placed on the component side. One viamight be possibleif it is placed on
the opposite of the component side. Additionally, all traces for AV pp and
the filter components should be low impedance, 10 to 15 milswide and
short. Thisincludes traces going to GND and the supply railsthey are
filtering.

The AVpp_SRDSn signal provides power for the analog portions of the SerDesn PLL. To ensure stability
of the internal clock, the power supplied to the PLL isfiltered using acircuit smilar to the one shown in
following figure. For maximum effectiveness, the filter circuit is placed as closely as possible to the

AV pp_SRDSn ball to ensureit filters out as much noise as possible. The ground connection should be near
the AV pp_SRDSn ball. The 0.003-puF 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

AV pp_SRDSn to the ground plane. Use ceramic chip capacitors with the highest possible self-resonant
frequency. All traces should be kept short, wide and direct.

1.0Q

SVbp_srpsn OW

-

i O AVDD_SRDSn
0.003 pF

22pF? l 22pF?t

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

Figure 63. SerDes PLL Power Supply Filter

NOTE
AV pp_SRDSn should be afiltered version of SVpp_SRDSh.

NOTE

Signals on the SerDesn interface are fed from the XV pp_SRDSn power
plane.

21.3 Decoupling Recommendations

Dueto large address and data buses, and high operating frequencies, the device can generate transient
power surges and high frequency noiseinits power supply, especially while driving large capacitiveloads.
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System Design Information

This noise must be prevented from reaching other components in the MPC8572E system, and the device
itself requires a clean, tightly regulated source of power. Therefore, it is recommended that the system
designer place at |east one decoupling capacitor at each Vpp, TV pp, BVpp, OVpp, GVpp, and LV pp pin
of the device. These decoupling capacitors should receive their power from separate Vpp TV pp, BV pp,
OVpp, GVpp, and LV pp, and GND power planes in the PCB, utilizing short traces to minimize
inductance. Capacitors may be placed directly under the device using a standard escape pattern. Others
may surround the part.

These capacitors should have avalue of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

Additionally, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the Vpp, TVpp, BVpp, OVpp, GVpp, and LV pp planes, to enable quick recharging of the
smaller chip capacitors. These bulk capacitors should have alow ESR (equivalent seriesresistance) rating
to ensure the quick response time necessary. They should aso 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).

21.4 SerDes Block Power Supply Decoupling Recommendations

The SerDesl and SerDes2 blocks require a clean, tightly regulated source of power (SVpp_SRDSh and
XV pp_SRDSn) to ensure low jitter on transmit and reliable recovery of datain the receiver. An
appropriate decoupling scheme is outlined bel ow.

Only surface mount technology (SMT) capacitors should be used to minimize inductance. Connections
from all capacitorsto power and ground should be done with multiple vias to further reduce inductance.

* First, the board should have at least 10 x 10-nF SMT ceramic chip capacitors as close as possible
to the supply balls of the device. Where the board has blind vias, these capacitors should be placed
directly below the chip supply and ground connections. Where the board does not have blind vias,
these capacitors should be placed in aring around the device as close to the supply and ground
connections as possible.

» Second, there should be a 1-pF ceramic chip capacitor from each SerDes supply (SVpp_SRDSn
and XV pp_SRDSn) to the board ground plane on each side of the device. This should be done for
all SerDes supplies.

» Third, between the device and any SerDes voltage regulator there should be a 10-pF, low
equivalent seriesresistance (ESR) SMT tantalum chip capacitor and a 100-pF, low ESR SMT
tantalum chip capacitor. This should be done for al SerDes supplies.

21.5 Connection Recommendations

To ensure reliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. All unused active low inputs should betied to Vpp TV pp, BVpp, OVpp, GVpp, and LVpp, as
required. All unused active high inputs should be connected to GND. All NC (no-connect) signals must
remain unconnected. Power and ground connections must be made to al external Vpp TVpp, BVpp,
OVpp, GVpp, and LV pp, and GND pins of the device.
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