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2.1

Overall DC Electrical Characteristics

This section covers the ratings, conditions, and other characteristics.

2.1.1

Table 1 provides the absol ute maximum ratings.

Absolute Maximum Ratings

Table 1. Absolute Maximum Ratings?

Electrical Characteristics

Characteristic Symbol Range Unit | Notes
Core supply voltage Vpp -0.3t01.21 \% —
PLL supply voltage AVpp -0.3t01.21 \% —
Core power supply for SerDes transceivers SVpbp -0.3t01.21 \% —
Pad power supply for SerDes transceivers XVpp -0.3t01.21 \% —
DDR SDRAM DDR2 SDRAM Interface GVpp -0.3t01.98 \Y, —
Controller /0
supply voltage DDR3 SDRAM Interface — -0.3t0 1.65 —
Three-speed Ethernet I/0, FEC management interface, Ml LVpp (for eTSEC1 —0.31t0 3.63 \% 2
management voltage and eTSEC?2) -0.3t02.75
TVpp (for eTSEC3 —0.310 3.63 — 2
and eTSEC4, FEC) -0.3t02.75
DUART, system control and power management, 12C, and JTAG OVpp -0.31t0 3.63 \% —
1/0O voltage
Local bus and GPIO I/O voltage BVpp —0.3 10 3.63 \ —
-0.3t02.75
—0.3t01.98
Input voltage DDR2 and DDR3 SDRAM interface signals MV|n —0.3t0 (GVpp + 0.3) 3
DDR2 and DDR3 SDRAM interface reference MVRggh —0.3t0 (GVpp/2 +0.3) —
Three-speed Ethernet signals LV|N —0.3to (LVpp + 0.3) 3
TV|N -0.3to (TVDD + 03)
Local bus and GPIO signals BV|n -0.3t0 (BVpp +0.3) | — —
DUART, SYSCLK, system control and power OVin -0.3t0 (OVpp +0.3) | V 3
management, 12C, and JTAG signals
Storage temperature range Tsto -551t0 150 °C —

Notes:

1. Functional operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and functional
operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause permanent

damage to the device.

2. The 3.63V maximum is only supported when the port is configured in GMII, MIl, RMII or TBI modes; otherwise the 2.75V
maximum applies. See Section 8.2, “FIFO, GMII, Mll, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on

the recommended operating conditions per protocol.

3. (M,L,0)V,y may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.
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Input Clocks

4.3 eTSEC Gigabit Reference Clock Timing

Table 7 provides the eTSEC gigabit reference clocks (EC_GTX_CLK125) AC timing specifications for
the MPC8572E.

Table 7. EC_GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 3.3V £ 5% or 2.5V + 5%

Parameter/Condition Symbol Min Typical Max Unit Notes
EC_GTX_CLK125 frequency fg12s — 125 — MHz —
EC_GTX_CLK125 cycle time tg12s — 8 — ns —
EC_GTX_CLK125 rise and fall time tg125R: to125F — — ns 1

L/TVpp=2.5V 0.75
L/TVpp=3.3V 1.0
EC_GTX_ CLK125 duty CyC'e tG125H/tGlZ5 — % 2,3
GMII, TBI 45 55
1000Base-T for RGMII, RTBI 47 53

Notes:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5V and 2.0V for L/TVpp=2.5V, and from 0.6V and 2.7V
for L/ITVpp=3.3V.

2. Timing is guaranteed by design and characterization.

3. EC_GTX_CLK125 is used to generate the GTX clock 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  DDR Clock Timing

Table 8 provides the DDR clock (DDRCLK) AC timing specifications for the MPC8572E.

Table 8. DDRCLK AC Timing Specifications
At recommended operating conditions with OV of 3.3V + 5%.

Parameter/Condition Symbol Min Typical Max Unit Notes
DDRCLK frequency foDRCLK 66 — 100 MHz 1
DDRCLK cycle time {DDRCLK 10.0 — 15.15 ns —
DDRCLK rise and fall time tkns tke 0.6 1.0 1.2 ns 2
DDRCLK duty cycle tkHK/tDDRCLK 40 — 60 % 3
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DDR2 and DDR3 SDRAM Controller

Figure 6 provides the AC test load for the DDR2 and DDR3 Controller bus.

Output 4@ Zp=50Q O VN GVpp/2
R_ =50 Q
il 1

Figure 6. DDR2 and DDR3 Controller bus AC Test Load

6.2.3 DDR2 and DDR3 SDRAM Differential Timing Specifications

This section describes the DC and AC differential electrical specifications for the DDR2 and DDR3
SDRAM controller interface of the MPC8572E.

GUDD - — — = — — — — — — — — = — — — — — — — — — — — — — — -

Vp or Vop

NOTE

VID specifiesthe input differential voltage VTR -V CP] required for
switching, where VTR isthetrueinput signal (suchasMCK or MDQS) and
V CP isthe complementary input signal (such as MCK or MDQS).

Table 19 providesthe differential specificationsfor the MPC8572E differential signasMDQSMDQSand
MCK/MCK when in DDR2 mode.

Table 19. DDR2 SDRAM Differential Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes
DC Input Signal Voltage VN -0.3 GVpp +0.3 \Y —
DC Differential Input Voltage Vip — — mv —
AC Differential Input Voltage Vipac — — mV —
DC Differential Output Voltage VoH — — mV —
AC Differential Output Voltage VoHac JEDEC: 0.5 JEDEC: GVpp + 0.6 \Y —
AC Differential Cross-point Voltage Vixac — — mV —
Input Midpoint Voltage Vup — — mV —
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Figure 12 shows the MII transmit AC timing diagram.

l<

tMTXF —>

Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

tMTXR —>

< tpTx >
TX_CLK
tMTXH
TXD[3:0]
TX_EN ><
TX_ER

—>| tuTKHDX

Figure 12. MIl Transmit AC Timing Diagram

8.2.3.2 MIl Receive AC Timing Specifications

Table 30 provides the MII receive AC timing specifications.

Table 30. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps R — 400 — ns
RX_CLK clock period 100 Mbps IMRX — 40 — ns
RX_CLK duty cycle IMRXH/tMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tVRDXKH 10.0 — — ns
RX_CLK clock rise (20%-80%) tMRXR? 1.0 — 4.0 ns
RX_CLK clock fall time (80%-20%) tVRXE 1.0 — 4.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tfirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMRDVKH 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 MIl 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 tyygx 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 13 providesthe AC test load for eT SEC.

Output —{) Zp=50Q

L

Figure 13. eTSEC AC Test Load

(V" —tvoor2
R =50Q
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MPC8572E SGMII
SerDes Interface
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Figure 23. SGMII Transmitter DC Measurement Circuit

Table 39 lists the SGMII DC receiver electrical characteristics.
Table 39. SGMII DC Receiver Electrical Characteristics

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage XVpp_srDs?2 1.045 11 1.155 \Y —
DC Input voltage range — N/A — 1
Input differential voltage LSTS=0 | Vrx_piFFp-p 100 — 1200 mV 2,4
LSTS=1 175 —
Loss of signal threshold LSTS =0 VLOS 30 — 100 mV 3,4
LSTS=1 65 — 175
Input AC common mode voltage Vem_Acpp — 100 mV 5
Receiver differential input impedance ZRX_DIFF 80 100 120 Q —
Receiver common mode input ZRx_cM 20 — 35 Q —
impedance
Common mode input voltage Vewm — Vycorevss — \Y 6
Note:

1. Input must be externally AC-coupled.

2. VRX_DIFFp-p IS also referred to as peak to peak input differential voltage

3. The concept of this parameter is equivalent to the Electrical Idle Detect Threshold parameter in PCI Express. Refer to
PCI Express Differential Receiver (RX) Input Specifications section for further explanation.

4. The LSTS shown in the table refers to the LSTSAB or LSTSEF bit field of MPC8572E’s SerDes 2 Control Register.

- Vem_acp-p is also referred to as peak to peak AC common mode voltage.

6. On-chip termination to SGND_SRDS2 (xcorevss).

(&)
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

/2_

VRX_DIFFp-p-max

VRX_DIFFppminf2 T~— — — — — — —

0

= VRX_DIFFp-p-min2 - — — — —

Receiver Differential Input Voltage

_ VRX_DIFFp-p-maXIZ _

0 0.275 0.4 0.6 0.725 1
Time (UI)

Figure 24. SGMII Receiver Input Compliance Mask

D+ Package
Pin

\E C=Cpy i

x [ |
Silicon : i
+ Package ! !
I ;
D-Packaae_/i C=Cx |
Pin | R=500 R=500 |

i :

! i

! — i
T e j

Figure 25. SGMII AC Test/Measurement Load
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LSYNC_IN

T1

T3

GPCM Mode Output Signals:
LCS[0:7)/LWE

GPCM Mode Input Signal:
LGTA

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[0:31]/LDP[0:3]

UPM Mode Output Signals:
LCSJ[0:7])/LBS[0:3]/LGPL[0:5]

Local Bus Controller (eLBC)

|
t BkHOZ1 —>>

|

| |
<—TIBkHOV1 »’/ !
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Figure 32. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =4 (PLL Enabled)
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TRST VM VM

<

< trRsT >|

VM = Midpoint Voltage (OVpp/2)

Figure 38. TRST Timing Diagram

Figure 39 provides the boundary-scan timing diagram.

JTAG
External Clock N VM N VM
L TDVKH —>
. <— tyTDXKH
Boundary Input_
Data Inputs Data Valid
< tyTKLDV
tTKLDX —> —

Boundary .

Data Outputs Output Data Valid
—> UKDz |[<—

Boundary .

Data Outputs Output Data Valid > ‘ N

VM = Midpoint Voltage (OVpp/2)

Figure 39. Boundary-Scan Timing Diagram

13 12C

This section describes the DC and AC electrical characteristics for the 12C interfaces of the MPC8572E.

13.1 I12C DC Electrical Characteristics

Table 54 provides the DC electrical characteristics for the 12C interfaces.
Table 54. I°C DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes

Input high voltage level Viy 0.7 x OVpp OVpp +0.3 \Y —
Input low voltage level Vi -0.3 0.3 x OVpp \ —
Low level output voltage VoL 0 0.4 \ 1
Pulse width of spikes which must be suppressed by the ti2KHKL 0 50 ns 2
input filter

Input current each 1/O pin (input voltage is between I -10 10 uA 3
0.1 x OVpp and 0.9 x OVpp(max)
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GPIO

Table 58 providesthe DC electrical characteristicsfor the GPIO interface operating at BVpp = 1.8V DC.
Table 58. GPIO DC Electrical Characteristics (1.8 V DC)

Parameter Symbol Min Max Unit
Supply voltage 1.8V BVpp 171 1.89 \%
High-level input voltage ViH 0.65 x BVpp BVpp + 0.3 \Y,
Low-level input voltage VL -0.3 0.35 x BVpp \Y,
Input current Iin TBD TBD HA
(BV;y =0V orBV=BVpp)
High-level output voltage VoH BVpp - 0.2 — \Y,
(lon = —100 nA)
High-level output voltage VoH BVpp —0.45 — \Y,
(lon=-2mA)
Low-level output voltage VoL — 0.2 \Y,
(IloL = 100 pA)
Low-level output voltage VoL — 0.45 \Y
(loL =2 mA)
Note:

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

14.2 GPIO AC Electrical Specifications

Table 59 provides the GPIO input and output AC timing specifications.
Table 59. GPIO Input AC Timing Specifications1

Parameter Symbol Typ Unit Notes

GPIO inputs—minimum pulse width teiwiD 20 ns 2

Notes:

1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of SYSCLK. Timings
are measured at the pin.

2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any
external synchronous logic. GPIO inputs are required to be valid for at least tp)y,p NS to ensure proper operation.

Figure 42 provides the AC test load for the GPIO.

Output %) Z,=50Q () AN BVpp/2
R =50Q

Figure 42. GPIO AC Test Load
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PCI Express

Table 62. Differential Transmitter (TX) Output Specifications

voltage change
allowed during
Receiver
Detection

Symbol Parameter Min |Nominal| Max | Units Comments
ul Unit Interval 399.88| 400 |400.12| ps |Each Ulis 400 ps £ 300 ppm. Ul does not account
for Spread Spectrum Clock dictated variations. See
Note 1.
VTX-DIFFp-p Differential 0.8 — 1.2 V' |VrxDirFpp = 2¥[V1x-p+ - Vx-p-| See Note 2.
Peak-to-Peak
Output Voltage
V1X-DE-RATIO De- Emphasized | -3.0 -35 -4.0 dB |Ratio of the Vrx_pirrp-p Of the second and following
Differential bits after a transition divided by the Vry_pjrrp-p Of
Output Voltage the first bit after a transition. See Note 2.
(Ratio)
T1x-EYE Minimum TXEye | 0.70 — — Ul | The maximum Transmitter jitter can be derived as
Width Trx-Max-aiTTER = 1 - Trx-gye= 0.3 UL
See Notes 2 and 3.
T1X-EYE-MEDIAN-to- Maximum time — — 0.15 Ul |Jitter is defined as the measurement variation of the
MAX-JITTER between the jitter crossing points (Vrx-pirrp-p = 0 V) in relation to a
median and recovered TX Ul. A recovered TX Ul is calculated
maximum over 3500 consecutive unit intervals of sample
deviation from data. Jitter is measured using all edges of the 250
the median. consecutive Ul in the center of the 3500 Ul used for
calculating the TX Ul. See Notes 2 and 3.
TTX-RlSE’ TTX-FALL D+/D-TX Output 0.125 — — Ul See Notes 2 and 5
Rise/Fall Time
VTx-cM-ACp RMS AC Peak — — 20 | mV |Vrx.cmacp = RMS(Vrxp+ + Vxp-l/2 - Vix-cm-pc)
Common Mode VTX-CM-DC = DC(an) of |VTX-D+ + VTX-D-|/2
Output Voltage See Note 2
Vix.cM-DC-ACTIVE-  |Absolute Deltaof | 0 — 100 | mV ||V1x.cM-DC (during LO) = VTX-CM-Idle-DC (During Electrical
IDLE-DELTA DC Common |d|e)|<:100 mV
Mode Voltage Vrx-cm-be = DCavg) Of [Vrxp+ + Vixp-li2 [LO]
During LO and Vrx.cM-idle-oc = DCavg) Of [Vrx.p+ + Vrxp-l/2
Electrical Idle [Electrical Idle]
See Note 2.
VTx-cM-DC-LINE-DELTA |Absolute Deltaof | 0 — 25 | mV ||Vrx.cmpcp+ - VTx-cm-pepl <= 25 mV
DC Common V1x-cm-De-D+ = DCavg) Of [V1x-p4l
Mode betWeen VTX-CM-DC-D- = DC(an) Of |VTX-D-|
D+ and D- See Note 2.
VIX-IDLE-DIFFp Electrical Idle 0 — 20 | mV |VyxpLE-DIFFp = IVTX-IDLE-D+ -VTX-IDLE-D-| <= 20
differential Peak mV
Output Voltage See Note 2.
VTIX-RCV-DETECT The amount of — 600 | mV |The total amount of voltage change that a

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

16.5 Receiver Compliance Eye Diagrams

The RX eye diagram in Figure 56 is specified using the passive compliance/test measurement load (see
Figure 57) in place of any real PCI Express RX component.

Note: In general, the minimum Receiver eye diagram measured with the compliance/test measurement
load (see Figure 57) islarger than the minimum Receiver eye diagram measured over arange of systems
at the input Receiver of any real PCl Express component. The degraded eye diagram at the input Receiver
isdueto tracesinternal to the package as well as silicon parasitic characteristics which cause the real PCI
Express component to vary in impedance from the compliance/test measurement load. Theinput Receiver
eye diagram isimplementation specific and is not specified. RX component designer should provide
additional margin to adequately compensate for the degraded minimum Receiver eye diagram (shown in
Figure 56) expected at the input Receiver based on some adequate combination of system simulations and
the Return Loss measured |ooking into the RX package and silicon. The RX eye diagram must be aligned
in time using the jitter median to locate the center of the eye diagram.

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

A recovered TX Ul iscalculated over 3500 consecutive unit intervals of sample data. The eye diagramis
created using al 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 measurementsis 50. to ground for
both the D+ and D- line (that is, as measured by a Vector Network Analyzer
with 50. probes—see Figure 57). 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 56. Minimum Receiver Eye Timing and Voltage Compliance Specification
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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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Serial RapidlO

Table 72. Receiver AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministic and Random | Jpr 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance?® It 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 — —
Unit Interval ul 800 800 ps +/- 100 ppm
Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 59. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.

Table 73. Receiver AC Timing Specifications—2.5 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministic and Random | Jpg 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance! Jr 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 — —
Unit Interval ul 400 400 ps +/— 100 ppm
Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 59. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.
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PR 4

Package Description

18.2 Mechanical Dimensions of the MPC8572E FC-PBGA
Figure 61 shows the mechanical dimensions of the MPC8572E FC-PBGA package with full lid.
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Figure 61. Mechanical Dimensions of the MPC8572E FC-PBGA with Full Lid

NOTES:
1. All dimensions are in millimeters.

2. Dimensions and tolerances per ASME Y14.5M-1994.
3. All dimensions are symmetric across the package center lines unless dimensioned otherwise.
4. Maximum solder ball diameter measured parallel to datum A.
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Package Description

5. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
6. Parallelism measurement shall exclude any effect of mark on top surface of package.

18.3 Pinout Listings

Table 76 provides the pin-out listing for the MPC8572E 1023 FC-PBGA package.
Table 76. MPC8572E Pinout Listing

Signal

Signal Name

Package Pin Number

Pin Type

Power

Supply Notes

DDR SDRAM Memory Interface 1

D1_MDQI[0:63]

Data

D15, Al4, B12, D12,
Al5, B15, B13, C13,
C11, D11, D9, A8, Al12,
Al1, A9, B9, F11, G12,
K11, K12, E10, E9, J11,
J10, G8, H10, L10,
M11, F10, G9, K9, K8,
AC6, AC7, AG8, AH9,
ABG6, AB8, AE9, AF9,
AL8, AM8, AM10,
AK11, AH8, AK8, AJ10,
AK10, AL12, AJ12,
AL14, AK14, AL11,
AM11, AK13, AM14,
AM15, AJ16, AL18,
AM18, AJ15, AL15,
AK17, AM17

110

D1_MECCI0:7]

Error Correcting Code

M10, M7,R8,T11, L12,
L11, P9, R10

I/0

D1_MAPAR_ERR

Address Parity Error

P6

D1_MAPAR_OUT

Address Parity Out

W6

D1_MDM[0:8]

Data Mask

C14, A10, G11, H9,
AD7, AJ9, AM12,
AK16, N11

D1_MDQS[0:8]

Data Strobe

A13, C10, H12, J7,
AES8, AM9, AM13,
AL17, N9

110

D1_MDQS[0:8]

Data Strobe

D14, B10, H13, J8,
ADS, AL9, AJ13,
AM16, P10

I/0

D1_MA[0:15]

Address

Y7, W8, U6, W9, U7,
V8, Y11, V10, T6, V11,
AA10, U9, U10, AD11,
T8, P7

D1_MBA[0:2]

Bank Select

AA7, AA8, R7

GVpp —

D1_MWE

Write Enable

AC12
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
TSEC1_RX_DV/FIFO1_RX_D |Receive Data Valid AL24 | LVpp 1
V/FIFO1_RXCJO0]

TSEC1_RX_ER/FIFO1_RX_E |Receive Data Error AM29 | LVpp 1
R/FIFO1_RXC[1]
TSEC1_TX_CLK/FIFO1_TX_C | Transmit Clock In AB20 | LVpp 1
LK
TSEC1_TX_EN/FIFO1_TX_EN | Transmit Enable AJ24 (0] LVpp 1,22
/FIFO1_TXC[0]
TSEC1 _TX_ER/FIFO1_TX_ER | Transmit Error AK25 (0] LVpp 1,59
R/FIFO1_TXCI[1]
Three-Speed Ethernet Controller 2
TSEC2_RXD[7:0]/FIFO2_RXD[ | Receive Data AG22, AH20, AL22, | LVpp 1
7:0])/FIFO1_RXDJ[15:8] AG20, AK21, AK22,
AJ21, AK20
TSEC2_TXD[7:0])/FIFO2_TXDJ[ | Transmit Data AH21, AF20, AC17, (0] LVpp [1,5,9,24
7:0J/FIFO1_TXD[15:8] AF21, AD18, AF22,
AE20, AB18
TSEC2_COL/FIFO2_TX_FC Collision Detect/Flow Control AE19 I LVpp 1
TSEC2_CRS/FIFO2_RX_FC Carrier Sense/Flow Control AJ20 110 LVpp 1,16
TSEC2_GTX_CLK Transmit Clock Out AE18 (0] LVpp —
TSEC2_RX_CLK/FIFO2_RX_C | Receive Clock AL23 I LVpp 1
LK
TSEC2_RX_DV/FIFO2_RX_D |Receive Data Valid AJ22 | LVpp 1
V/FIFO1_RXC[2]
TSEC2_RX_ER/FIFO2_RX_E |Receive Data Error AD19 | LVpp 1
R
TSEC2_TX_CLK/FIFO2_TX_C | Transmit Clock In AC19 | LVpp 1
LK
TSEC2_TX_EN/FIFO2_TX_EN | Transmit Enable AB19 (0] LVpp 1,22
/FIFO1_TXC[2]
TSEC2_TX_ER/FIFO2_TX_ER | Transmit Error AB17 (0] LVpp 1,59
R
Three-Speed Ethernet Controller 3
TSEC3_TXD[3:0)/FEC_TXD[3: | Transmit Data AG18, AG17, AH17, (0] TVpp 1,5,9
0)/FIFO3_TXD[3:0] AH19
TSEC3_RXD[3:0)/FEC_RXD[3: | Receive Data AG16, AK19, AD16, | TVpp 1
0])/FIFO3_RXD[3:0] AJ19
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Signal Signal Name Package Pin Number | Pin Type Power Notes
Supply
SD1_RX[7:0] Receive Data (positive) P32, N30, M32, L30, | XVpp_sr —
G30, F32, E30, D32 DS1
SD1_RX[7:0] Receive Data (negative) P31, N29, M31, L29, | XVbp_sr —
G29, F31, E29, D31 DS1
SD1_TX[7] PClel Tx Data Lane 7/ SRIO or | M26 O XVpp sr —
PCle2 Tx Data Lane 3/ PCle3 DS1
TX Data Lane 1
SD1_TX[6] PClel Tx DataLane 6/SRIO or |L24 (0] XVpp_sr —
PCle2 Tx Data Lane 2 / PCle3 DS1
TX Data Lane 0
SD1_TX[5] PClel Tx Data Lane 5/SRIO or | K26 o XVpp_sr —
PCle2 Tx Data Lane 1 DS1
SD1_TX[4] PClel Tx Data Lane 4/ SRIO or | J24 O XVpp sr —
PCle2 Tx Data Lane 0 DS1
SD1_TX[3] PClel Tx Data Lane 3 G24 (0] XVpp_sr —
DS1
SD1_TX[2] PClel Tx Data Lane 2 F26 (0] XVpp_sr —
DS1
SD1_TX[1] PClel Tx Data Lane 1] E24 (0] XVpp_sr —
DS1
SD1_TX[0] PClel Tx Data Lane 0 D26 (0] XVbp_sr —
DS1
SD1_TX[7:0] Transmit Data (negative) M27, L25, K27, J25, (0] XVpp sr —
G25, F27, E25, D27 DS1
SD1_PLL_TPD PLL Test Point Digital J32 O XVpp_sr 17
DS1
SD1_REF_CLK PLL Reference Clock H32 | XVbp_sr —
DS1
SD1_REF_CLK PLL Reference Clock H31 I XVbp_sr —
Complement DS1
Reserved — C29, K32 — — 26
Reserved — C30, K31 — — 27
Reserved — C24, C25, H26, H27 — — 28
Reserved — AL20, AL21 — — 29
SerDes (x4) SGMII
SD2_RX[3:0] Receive Data (positive) AK32, AJ30, AF30, | XVpp_sR —
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
SD2_RX[3:0] Receive Data (negative) AK31, AJ29, AF29, I XVpp_sR —
AE31 DS2
SD2_TX[3] SGMII Tx Data eTSEC4 AH26 o XVpp_sr —
DS2
SD2_TX[2] SGMII Tx Data eTSEC3 AG24 O XVpp_sr —
DS2
SD2_TX[1] SGMII Tx Data eTSEC2 AE24 ] XVpp_sR —
DS2
SD2_TX[0] SGMII Tx Data eTSEC1 AD26 ) XVpp_sR —
DS2
SD2_TX[3:0] Transmit Data (negative) AH27, AG25, AE25, (0] XVpp sRr —
AD27 DS2
SD2_PLL_TPD PLL Test Point Digital AH32 o XVpp_sr 17
DS2
SD2_REF_CLK PLL Reference Clock AG32 XVpp_sr —
DS2
SD2_REF_CLK PLL Reference Clock AG31 | XVbp_sr —
Complement DS2
Reserved — AF26, AF27 — — 28
General-Purpose Input/Output
GPINOUT[0:7] General Purpose Input / Output | B27, A28, B31, A32, 110 BVpp —
B30, A31, B28, B29
System Control
HRESET Hard Reset AC31 | OVpp —
HRESET_REQ Hard Reset Request L23 (0] OVpp 21
SRESET Soft Reset P24 | OVpp —
CKSTP_INO Checkstop In Processor 0 N26 | OVpp —
CKSTP_IN1 Checkstop In Processor 1 N25 | OVpp —
CKSTP_OUTO Checkstop Out Processor 0 u29 o OVpp 2,4
CKSTP_OUT1 Checkstop Out Processor 1 T25 o OVpp 2,4
Debug
TRIG_IN Trigger In P26 | OVpp —
TRIG_OUT/READY_PO/QUIES | Trigger Out / Ready Processor | P25 (0] OVpp 21
CE 0/ Quiesce
READY_P1 Ready Processor 1 N28 (0] OVpp 509
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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

21.6 Pull-Up and Pull-Down Resistor Requirements

The MPC8572E requires weak pull-up resistors (2—10 kQ is recommended) on open drain type pins
including 1°C pins and MPIC interrupt pins.

Correct operation of the JTAG interface requires configuration of a group of system control pins as
demonstrated in Figure 66. Care must betaken to ensure that these pinsare maintained at avalid deasserted
state under normal operating conditions as most have asynchronous behavior and spurious assertion gives
unpredictable results.

The following pins must NOT be pulled down during power-on reset: DMA_DACK][0:1], EC5 MDC,
HRESET REQ, TRIG_OUT/READY_PO/QUIESCE, MSRCID[2:4], MDVAL, and ASLEEP. The
TEST_SEL pinmust be set to aproper state during POR configuration. For more details, refer to the pinlist
table of the individual device.

21.7 Output Buffer DC Impedance

The MPC8572E drivers are characterized over process, voltage, and temperature. For all buses, the driver
is a push-pull single-ended driver type (open drain for 12C).

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OV pp
or GND. Then, the value of each resistor isvaried until the pad voltageis OV pp/2 (see Figure 64). The
output impedance isthe average of two components, the resistances of the pull-up and pull-down devices.
When dataisheld high, SW1isclosed (SW2isopen) and Rp istrimmed until the voltage at the pad equals
OV pp/2. Rpthen becomestheresistance of the pull-up devices. Rp and Ry are designed to be closeto each
other invalue. Then, Zy= (Rp+ Ry)/2.

Ry

SW2

Pad
Data

SW1

OGND
Figure 64. Driver Impedance Measurement
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