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Electrical Characteristics

Table 2. Recommended Operating Conditions (continued)

Multiprocessor Interrupts, System
Control & Clocking, Debug, Test,
Power management, I2C, JTAG
and Miscellaneous I/O voltage

Characteristic Symbol Reco\l;; T:'aned Unit Notes
SerDes Serial /0 Supply Port 1 XVpp_SRDS1 1.10 £ 50 mV \Y 8
1.05 + 50 mV 7
SerDes Serial 1/0 Supply Port 2 XVpp_SRDS2 1.10 £ 50 mV Vv 8
1.05 £ 50 mV 7
SerDes DLL and PLL supply voltage for Port 1 and Port 2 AVpp_SRDS1, 1.10 £ 50 mV Vv 8
AVpp_SRDS2 1.05 + 50 mV 7
Platform Supply voltage Vpp_PLAT 1.10 £+ 50 mV \Y 8
1.05 + 50 mV 7
Local Bus and Platform PLL supply voltage AVpp_LB, 1.10 £ 50 mV \" 8
AVpp_PLAT 1.05 + 50 mV 7
DDR and DDR2 SDRAM I/O supply voltages D1_GVpp, 25V +125mV \ 9
D2_GVbp 18Vzo0mvV | V 9
eTSEC 1 and 2 1/O supply voltage LVpp 3.3V +165mV \ 10
25V +125mV Vv 10
eTSEC 3 and 4 1/0O supply voltage TVpp 3.3V +165mV \Y 10
25V 125 mV V 10
Local Bus, DUART, DMA, Multiprocessor Interrupts, System OVpp 3.3V =165 mV V 5
Control & Clocking, Debug, Test, Power management, I20,
JTAG and Miscellaneous I/O voltage
Input voltage DDR and DDR2 SDRAM signals Dn_MVy GND to Dn_GVpp Vv 3,6
DDR and DDR2 SDRAM reference Dn MVReg Dn_GVpp/2 £ 1% \
Three-speed Ethernet signals LViN GND to LVpp Vv 4,6
TViN GND to TVpp
DUART, Local Bus, DMA, OV GND to OVpp Vv 5,6
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RESET Initialization

5 RESET Initialization

This section describes the AC electrical specifications for the RESET initialization timing requirements of

the MPC8641. Table 11 provides the RESET initialization AC timing specifications.

Table 11. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET 100 — us —
Minimum assertion time for SRESET_0 & SRESET _1 3 — SYSCLKs 1
Platform PLL input setup time with stable SYSCLK 100 — us 2
before HRESET negation
Input setup time for POR configs (other than PLL 4 — SYSCLKs 1
config) with respect to negation of HRESET
Input hold time for all POR configs (including PLL 2 — SYSCLKs 1
config) with respect to negation of HRESET
Maximum valid-to-high impedance time for actively — 5 SYSCLKs 1
driven POR configs with respect to negation of
HRESET
Notes:

1. SYSCLK is the primary clock input for the MPC8641.

2 This is related to HRESET assertion time. Stable PLL configuration inputs are required when a stable SYSCLK is
applied. See the MPC8641D Integrated Host Processor Reference Manual for more details on the power-on reset
sequence.

Table 12 provides the PLL lock times.
Table 12. PLL Lock Times

Parameter/Condition Min Max Unit Notes
(Platform and E600) PLL lock times — 100 us 1
Local bus PLL — 50 us —

Note:
1.The PLL lock time for e600 PLLs require an additional 255 MPX_CLK cycles.
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DDR and DDR2 SDRAM

Table 21. DDR SDRAM Output AC Timing Specifications (continued)

At recommended operating conditions.

Parameter Symbol ! Min Max Unit | Notes

MDQS epilogue end tDDKHME -0.6 0.6 ns 6

Note:

1. The symbols used for timing specifications follow the pattern of it two letters of functional block)(signal)(state)
(reference)(state) fOr iINPUtS and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can
be read as DDR timing (DD) from the rising or falling edge of the reference clock (KH or KL) until the output went
invalid (AX or DX). For example, tppknas Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K)
goes from the high (H) state until outputs (A) are setup (S) or output valid time. Also, tppk px symbolizes DDR
timing (DD) for the time ty;cx memory clock reference (K) goes low (L) until data outputs (D) are invalid (X) or data
output hold time.

2. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.

. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.

. Note that tppknmn follows the symbol conventions described in note 1. For example, tppkHmn describes the DDR
timing (DD) from the rising edge of the MCK]|n] clock (KH) until the MDQS signal is valid (MH). tppkHmH €an be
modified through control of the DQS override bits (called WR_DATA_DELAY) in the TIMING_CFG_2 register. This
will typically be set to the same delay as the clock adjust in the CLK_CNTL register. The timing parameters listed in
the table assume that these 2 parameters have been set to the same adjustment value. See the MPC8641
Integrated Processor Reference Manual for a description and understanding of the timing modifications enabled by
use of these bits.

5. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ),
ECC (MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the
MiCroprocessor.

6. All outputs are referenced to the rising edge of MCK{[n] at the pins of the microprocessor. Note that tppkmp follows
the symbol conventions described in note 1.

7. Maximum DDR1 frequency is 400 MHz

8. Per the JEDEC spec the DDR2 duty cycle at 600 MHz is the average low and high cycle time values that are
defined as the average pulse widths calculated across any consecutive 200 pulses. Jitter can sometimes force
single low and high cycle times to drift from the average values. t ;1 = +125 ps.

9. Per the JEDEC spec the DDR2 duty cycle at 400 and 533 MHz is the low and high cycle time values.

A~ W

NOTE

For the ADDR/CMD setup and hold specifications in Table 21, it is
assumed that the Clock Control register is set to adjust the memory clocks
by 1/2 applied cycle.
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DDR and DDR2 SDRAM

Figure 5 shows the DDR SDRAM output timing for the MCK to MDQS skew measurement (tDDKHMH).
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Figure 5. Timing Diagram for tDDKHMH

Figure 6 shows the DDR SDRAM output timing diagram.
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Figure 6. DDR SDRAM Output Timing Diagram
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

clock to synchronously generate transmit data and outputs an echoed copy of the transmit clock back out
onto the TSECn_GTX CLK pin (while transmit data appears on TSECn_TXD[7:0], for example). It is
intended that external receivers capture eTSEC transmit data using the clock on TSECn_GTX CLK as a
source-synchronous timing reference. Typically, the clock edge that launched the data can be used, since
the clock is delayed by the eTSEC to allow acceptable set-up margin at the receiver. Note that there is
relationship between the maximum FIFO speed and the platform speed. For more information see
Section 18.4.2, “Platform to FIFO Restrictions.”

NOTE

The phase between the output clocks TSEC1 _GTX CLK and
TSEC2 GTX CLK (ports 1 and 2) is no more than 100 ps. The phase
between the output clocks TSEC3 GTX CLK and TSEC4 GTX CLK
(ports 3 and 4) is no more than 100 ps.

A summary of the FIFO AC specifications appears in Table 26 and Table 27.

Table 26. FIFO Mode Transmit AC Timing Specification
At recommended operating conditions with L/TVpp of 3.3V + 5% and 2.5 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK clock period (GMII mode) triT 7.0 8.0 100 ns
TX_CLK, GTX_CLK clock period (Encoded mode) terT 5.3 8.0 100 ns
TX_CLK, GTX_CLK duty cycle teThART 45 50 55 %
TX_CLK, GTX_CLK peak-to-peak jitter terry — — 250 ps
Rise time TX_CLK (20%—-80%) terTR — — 0.75 ns
Fall time TX_CLK (80%—20%) teiTe — — 0.75 ns
FIFO data TXD[7:0], TX_ER, TX_EN setup time to GTX_CLK|  tgTpy 2.0 — — ns
GTX_CLK to FIFO data TXD[7:0], TX_ER, TX_EN hold time trITDX 0.5 — 3.0 ns

Table 27. FIFO Mode Receive AC Timing Specification
At recommended operating conditions with L/TVpp of 3.3 V £ 5% and 2.5 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
RX_CLK clock period (GMII mode) teR’ 7.0 8.0 100 ns
RX_CLK clock period (Encoded mode) teg ! 5.3 8.0 100 ns
RX_CLK duty cycle trirn/tFIR 45 50 55 %
RX_CLK peak-to-peak jitter triRy — — 250 ps
Rise time RX_CLK (20%—-80%) trIRR — — 0.75 ns
Fall time RX_CLK (80%—20%) triRF — — 0.75 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK trIRDY 1.5 — — ns
RXDI[7:0], RX_DV, RX_ER hold time to RX_CLK triRDX 0.5 — — ns

' 100 ppm tolerance on RX_CLK frequency
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Ethernet Management Interface Electrical Characteristics

9 Ethernet Management Interface Electrical

Characteristics

The electrical characteristics specified here apply to MII management interface signals MDIO

(management data input/output) and MDC (management data clock). The electrical characteristics for
GMII, RGMII, RMII, TBI and RTBI are specified in “Section 8, “Ethernet: Enhanced Three-Speed
Ethernet (eTSEC), MII Management.”

9.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in Table 38.

Table 38. MIl Management DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.135 3.465 \
Output high voltage Vou 2.10 — \'
(OVDD = Min, IOH =-1.0 mA)
Output low voltage VoL — 0.50 \
(OVDD =Min, |o|_ =1.0 mA)
Input high voltage ViH 1.70 —
Input low voltage Vi — 0.90
Input high current IH — 40 pA
(OVpp = Max, Viy ' =2.1V)
Input low current m -600 — pA
(OVDD = Max, V|N =05 V)

Note:

1. Note that the symbol V), in this case, represents the OV|y symbol referenced in Table 1 and Table 2.

9.2

Table 39 provides the MII management AC timing specifications.

MIl Management AC Electrical Specifications

Table 39. MIl Management AC Timing Specifications
At recommended operating conditions with OVpp is 3.3 V + 5%.

Parameter/Condition Symbol ! Min Typ Max Unit Notes

MDC frequency fupc 25 — 9.3 MHz 2,4
MDC period tvMpc 80 — 400 ns —
MDC clock pulse width high tvbcH 32 — — ns —
MDC to MDIO valid tMDKHDV 16*tmpxcLK — — ns 5

MDC to MDIO delay tMDKHDX 10 — 16™tmpxcLK ns 3,5
MDIO to MDC setup time tMDDVKH 5 — — ns —

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Local Bus

Internal launch/capture clock
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LCS[0:7)/LWE
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Figure 29. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (clock ratio of 4)
(PLL Bypass Mode)
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Figure 30. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 or 8 (clock ratio of 8 or 16)
(PLL Enabled)
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High-Speed Serial Interfaces (HSSI)

13.2.3

Interfacing With Other Differential Signaling Levels

With on-chip termination to SGND, the differential reference clocks inputs are HCSL (High-Speed
Current Steering Logic) compatible DC-coupled.

Many other low voltage differential type outputs like LVDS (Low Voltage Differential Signaling) can be
used but may need to be AC-coupled due to the limited common mode input range allowed (100 to 400
mV) for DC-coupled connection.

LVPECL outputs can produce signal with too large amplitude and may need to be DC-biased at clock
driver output first, then followed with series attenuation resistor to reduce the amplitude, in addition to

AC-coupling.

NOTE

Figure 43 to Figure 46 below are for conceptual reference only. Due to the
fact that clock driver chip's internal structure, output impedance and
termination requirements are different between various clock driver chip
manufacturers, it is very possible that the clock circuit reference designs
provided by clock driver chip vendor are different from what is shown
below. They might also vary from one vendor to the other. Therefore,
Freescale Semiconductor can neither provide the optimal clock driver
reference circuits, nor guarantee the correctness of the following clock
driver connection reference circuits. The system designer is recommended
to contact the selected clock driver chip vendor for the optimal reference
circuits with the MPC8641D SerDes reference clock receiver requirement
provided in this document.

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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High-Speed Serial Interfaces (HSSI)

Figure 46 shows the SerDes reference clock connection reference circuits for a single-ended clock driver.
It assumes the DC levels of the clock driver are compatible with MPC8641D SerDes reference clock

input’s DC requirement.

Single-Ended
CLK Driver Chip

Clock Driver

MPC8641D

Total 50 Q. Assume clock driver’s
output impedance is about 16 Q. |

| - SDn/REF_CLK

SerDes Refer.
CLK Receiver

50 Q)

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

SDn_REF_CLK

Figure 48. Single-Ended Measurement Points for Rise and Fall Time Matching

The other detailed AC requirements of the SerDes Reference Clocks is defined by each interface protocol
based on application usage. Refer to the following sections for detailed information:

» Section 14.2, “AC Requirements for PCI Express SerDes Clocks”
* Section 15.2, “AC Requirements for Serial RapidlO SDn_REF CLK and SDn REF CLK”

13.3 SerDes Transmitter and Receiver Reference Circuits

Figure 49 shows the reference circuits for SerDes data lane’s transmitter and receiver.

SD1_TXnor SD1_RXn or
SD2_RXn
50 Q SD2_TXn
A\~
Transmitter Receiver

50 Q
AN

SD1_TXnor SD1_RXn or

SD2_TXn SD2_RXn

Figure 49. SerDes Transmitter and Receiver Reference Circuits

The DC and AC specification of SerDes data lanes are defined in each interface protocol section below
(PCI Express or Serial Rapid 10) in this document based on the application usage:”

» Section 14, “PCI Express”
» Section 15, “Serial RapidlO”

Note that external AC Coupling capacitor is required for the above two serial transmission protocols with
the capacitor value defined in specification of each protocol section.

14 PCI Express

This section describes the DC and AC electrical specifications for the PCI Express bus of the MPC8641.

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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PCI Express

14.4.2 Transmitter Compliance Eye Diagrams

The TX eye diagram in Figure 50 is specified using the passive compliance/test measurement load (see
Figure 52) in place of any real PCI Express interconnect + RX component.

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

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

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

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

VRx-piFF =0 mV . < Vrx-piFF =0 mV
(D+ D- Crossing Point) .~ o *. (D+ D- Crossing Point)
. [Transition Bit] N

VTX-DIFFp-p-MIN = 800 mV

N

[De-Emphasized Bit]
566 mV (3 dB ) >= VTX-DIFFp-p-MIN >= 505 mV (4 dB )

|
. \

<007 Ul=UI-03 Ul (Jrx-TotAL-MAX) >,

N [Transition Bit] 7
V1x-DIFFp-p-MiN = 800 mV.

Figure 50. Minimum Transmitter Timing and Voltage Output Compliance Specifications
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PCI Express

Table 50. Differential Receiver (RX) Input Specifications (continued)

Symbol Parameter Min Nom Max Units Comments
TRX-IDLE-DET-DIFF- Unexpected — — 10 ms An unexpected Electrical Idle (VRX_D|FFp_p <
ENTERTIME Electrical Idle VRX_lDLE_DET_D”:Fp_p) must be recognized no

Enter Detect Ionger than TRX-lDLE-DET—DlFF-ENTERlNG to
Threshold signal an unexpected idle condition.

Integration Time

Lrx-skew Total Skew — — 20 ns Skew across all lanes on a Link. This includes
variation in the length of SKP ordered set (for
example, COM and one to five Symbols) at
the RX as well as any delay differences
arising from the interconnect itself.

Notes:

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

2. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 52 should be used as
the RX device when taking measurements (also refer to the Receiver compliance eye diagram shown in Figure 51). If the clocks
to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500 consecutive Ul must be used
as a reference for the eye diagram.

3. A Trx.eye = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the Transmitter and
interconnect collected any 250 consecutive Uls. The Try_pve-MEDIAN-to-MAX-JITTER SPecification ensures a jitter distribution in
which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget collected over any
250 consecutive TX Uls. It should be noted that the median is not the same as the mean. The jitter median describes the point
in time where the number of jitter points on either side is approximately equal as opposed to the averaged time value. If the
clocks to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500 consecutive Ul must
be used as the reference for the eye diagram.

4. The Receiver input impedance shall result in a differential return loss greater than or equal to 15 dB with the D+ line biased to
300 mV and the D- line biased to -300 mV and a common mode return loss greater than or equal to 6 dB (no bias required)
over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid input levels. The reference
impedance for return loss measurements for is 50 Q to ground for both the D+ and D- line (that is, as measured by a Vector
Network Analyzer with 50 ohm probes - see Figure 52). Note: that the series capacitors Cry is optional for the return loss
measurement.

5. Impedance during all LTSSM states. When transitioning from a Fundamental Reset to Detect (the initial state of the LTSSM)
there is a 5 ms transition time before Receiver termination values must be met on all un-configured Lanes of a Port.

6. The RX DC Common Mode Impedance that exists when no power is present or Fundamental Reset is asserted. This helps
ensure that the Receiver Detect circuit will not falsely assume a Receiver is powered on when it is not. This term must be
measured at 300 mV above the RX ground.

7. It is recommended that the recovered TX Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit algorithm
using a minimization merit function. Least squares and median deviation fits have worked well with experimental and simulated
data.

14.5 Receiver Compliance Eye Diagrams

The RX eye diagram in Figure 51 is specified using the passive compliance/test measurement load (see
Figure 52) 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 52) will be larger than the minimum Receiver eye diagram measured over a range of
systems at the input Receiver of any real PCI Express component. The degraded eye diagram at the input
Receiver is due to traces internal 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. The input
Receiver eye diagram is implementation specific and is not specified. RX component designer should
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Serial RapidlO

Table 57. Long Run Transmitter AC Timing Specifications—3.125 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON
of either signal comprising a
differential pair

Differential Output Voltage Vpirrpp 800 1600 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

Multiple output skew Smo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval Ul 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 54 with the parameters specified in Table 58 when measured at the output pins of the
device and the device is driving a 100 Q +/-5% differential resistive load. The output eye pattern of an
LP-Serial transmitter that implements pre-emphasis (to equalize the link and reduce inter-symbol
interference) need only comply with the Transmitter Output Compliance Mask when pre-emphasis is
disabled or minimized.

(0]

& VoiFr max

ke

?_, I I

5 ,

o VDIFF mn_| _ _ _ _ _ _ _ _ _ _

=}

O

<

c

o 0

2 I I

Q , I I

o) -VDIFF min — — — — — I | | - |

g | | | |

g -VDIFF max | | | I
I I I I
A B 1-B 1-A 1

Time in Ul

Figure 54. Transmitter Output Compliance Mask
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Package

16

Package

This section details package parameters and dimensions.

16.1

Package Parameters for the MPC8641

The package parameters are as provided in the following list. The package type is 33 mm x 33 mm, 1023
pins. There are two package options: high-lead Flip Chip-Ceramic Ball Grid Array (FC-CBGA), and
lead-free (FC-CBGA).

For all package types:
Die size 12.1 mm x 14.7 mm
Package outline 33 mm x 33 mm
Interconnects 1023
Pitch 1 mm
Total Capacitor count 43 caps; 100 nF each

For high-lead FC-CBGA (package option: HCTE! HX)

Maximum module height 2.97 mm
Minimum module height 2.47 mm
Solder Balls 89.5% Pb 10.5% Sn
Ball diameter (typical?®) 0.60 mm

For RoHS lead-free FC-CBGA (package option: HCTE! VU) and lead-free FC-CBGA (package option:

HCTE' V])
Maximum module height 2.77 mm
Minimum module height 2.27 mm
Solder Balls 95.5% Sn 4.0% Ag 0.5% Cu
Ball diameter (typical?®) 0.60 mm

! High-coefficient of thermal expansion
2 Typical ball diameter is before reflow
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Signal Listings

Table 63. MPC8641 Signal Reference by Functional Block (continued)

1

Name Package Pin Number Pin Type Power Supply Notes
XVpp SRDS2 AA25, AB28, AC26, AD27, AE25, AF28, Serial I/O XVpp SRDS2 —
AH27, AK28, AM27, W24, Y27 Power Supply
for SerDes 1.051.1V
Port 2
Vpp_Core0 L12, L13, L14, M13, M15, N12, N14, P11, | Core 0 voltage | Vpp_Core0 —
P13, P15, R12, R14, T11, T13, T15, U12, supply
uU14, V11, V13, V15, W12, W14, Y12, Y13, 0.95/1.05/1.1
Y15, AA12, AA14, AB13 Vv
Vpp_Corel R16, R18, R20, T17, T19, T21, T23, U16, Core 1 voltage | Vpp_Core1 12, S1
u18, U22, v17, V19, V21, V23, W16, W18, supply
W20, W22, Y17, Y19, Y21, Y23, AA16, 0.95/1.05/1.1
AA18, AA20, AA22, AB23, AC24 Vv
Vpp_PLAT M16, M17, M18, N16, N20, N22, P17, P19, | Platformsupply | Vpp_PLAT —
P21, P23, R22 voltage 1.05/1.1V
AVpp_Core0 B20 Core 0 PLL AVpp_Core0 —
Supply 0.95/1.05/1.1
Vv
AVpp_Coret A19 Core 1 PLL AVpp_Coret 12, 82
Supply 0.95/1.05/1.1
\Y
AVpp_PLAT B19 Platform PLL | AVpp_PLAT —
supply voltage 1.05/1.1V
AVpp_LB A20 Local Bus PLL AVpp_LB —
supply voltage 1.051.1V
AVpp_SRDS1 P32 SerDes Port 1 | AVpp_SRDS1 —
PLL & DLL
Power Supply 1.05/1.1V
AVpp_SRDS2 AF32 SerDes Port 2 | AVpp_SRDS2 —
PLL & DLL
Power Supply 1.05/1.1V
GND C3, C6, C9, C12, C15, C23, C26, E5, ES8, GND — —

E11,E14,E18, E25,E28, F3,G7,G10,G13,
G20, G23, G27, G30, H5, J3, J9, J12, J15,
J22, J25, K7, L5, L20, M3, M9, M12, N7,
N11, N13, N15, N17, N19, N21, N23, P5,
P12, P16, P20, P22, R3, R9, R11, R13, R15,
R17, R19, R21, R23, T7, T12, T14, T16,
T18, T20, T22, U5, U11,U13, U15, U17,
u19,U21,U23,V3,V9,V12,V14,V16, V18,
V22, W7, W11, W13, W15, W17, W19, W21,
W23,Y5, Y14, Y16, Y18, Y20, Y22, AAS,
AA9, AA13, AA15, AA17, AA19, AA21,
AA23, AB7, AB24, AC5, AC11, AD3, AD9,
AD15, AE7, AE13, AE18, AF5, AF11, AF21,
AF24, AG3, AG9, AH7, AH13, AJ5, AJ11,
AKS, AK9, AK15, AK19, AK23, AL7, AL13
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Clocking

Table 63. MPC8641 Signal Reference by Functional Block (continued)

Name' Package Pin Number Pin Type Power Supply Notes

37.This pin is only an output in FIFO mode when used as Rx Flow Control.

38.This pin functions as cfg_dram_type[0 or 1] at reset and MUST BE VALID BEFORE HRESET ASSERTION in device sleep
mode.

39. Should be pulled to ground if unused (such as in FIFO, MIl and RMII modes).

40. See Section 18.4.2, “Platform to FIFO Restrictions” for clock speed limitations for this pin when used in FIFO mode.

41. The phase between the output clocks TSEC1_GTX_CLK and TSEC2_GTX_CLK (ports 1 and 2) is no more than 100 ps.
The phase between the output clocks TSEC3_GTX_CLK and TSEC4_GTX_CLK (ports 3 and 4) is no more than 100 ps.

42. For systems which boot from Local Bus (GPCM)-controlled flash, a pullup on LGPL4 is required.

Special Notes for Single Core Device:

S1. Solder ball for this signal will not be populated in the single core package.

S§2. The PLL filter from Vpp_Core1 to AVpp_Core1 should be removed. AVpp_Core1 should be pulled to ground with a weak
(2—-10 kQ) resistor. See Section 20.2.1, “PLL Power Supply Filtering” for more details.

83. This pin should be pulled to GND for the single core device.
S54. No special requirement for this pin on single core device. Pin should be tied to power supply as directed for dual core.

18 Clocking

This section describes the PLL configuration of the MPC864 1. Note that the platform clock is identical to
the MPX clock.

18.1 Clock Ranges

Table 64 provides the clocking specifications for the processor cores and Table 65 provides the clocking
specifications for the memory bus. Table 66 provides the clocking for the Platform/MPX bus and Table 67
provides the clocking for the Local bus.

Table 64. Processor Core Clocking Specifications

Maximum Processor Core Frequency

Characteristic 1000 MHz 1250MHz 1333MHz 1500 MHz Unit Notes

Min Max Min Max Min Max Min Max

€600 core processor frequency 800 1000 800 1250 800 1333 800 1500 MHz 1,2

Notes:

1. Caution: The MPX clock to SYSCLK ratio and e600 core to MPX clock ratio settings must be chosen such that the resulting
SYSCLK frequency, e600 (core) frequency, and MPX clock frequency do not exceed their respective maximum or minimum
operating frequencies. Refer to Section 18.2, “MPX to SYSCLK PLL Ratio,” and Section 18.3, “e600 to MPX clock PLL Ratio,”
for ratio settings.

2. The minimum e600 core frequency is based on the minimum platform clock frequency of 400 MHz.
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System Design Information

Filter Circuit (should not be used for Single core device)

10Q |

VWA AR —0 AVpp_Core0/1
22 uF 2.2 F,

Vpp_Core0/1 ©

I
[
I
| | ,

| b Low ESL|Surface Mount Capacitors

Note: For single core device the filter circuit (in the dashed box) should
be removed and AVpp_Core1 should be tied to ground with a weak
(2-10 kQ) pull-down resistor.

Figure 64. MPC8641 PLL Power Supply Filter Circuit (for cores)

The AVpp_ SRDS# signals provide power for the analog portions of the SerDes PLL. To ensure stability
of the internal clock, the power supplied to the PLL is filtered using a circuit similar to the one shown in
following figure. For maximum effectiveness, the filter circuit is placed as closely as possible to the
AVpp SRDSn# balls to ensure it filters out as much noise as possible. The ground connection should be
near the AVpp SRDSn balls. The 0.003-uF capacitor is closest to the balls, followed by the two 2.2-uF
capacitors, and finally the 1 Q resistor to the board supply plane. The capacitors are connected from
AVpp SRDS# to the ground plane. Use ceramic chip capacitors with the highest possible self-resonant
frequency. All traces should be kept short, wide and direct.

1.0 Q

SVop %

T

l O AVDD_SRDSn
0.003 pF

22 pF! i 2.2 pF !

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

Figure 65. SerDes PLL Power Supply Filter

Note the following:
* AVpp_SRDSn should be a filtered version of SVpp.
» Signals on the SerDes interface are fed from the SV power plan.

20.2.2 PLL Power Supply Sequencing

For details on power sequencing for the AV type and supplies refer to Section 2.2, “Power Up/Down
Sequence.”

20.3 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 MPC8641 system, and the device
itself requires a clean, tightly regulated source of power. Therefore, it is recommended that the system
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System Design Information

The following pins must be connected to GND:
+ SDn RX][7:0]
« SDn RX[7:0]
 SDn REF CLK

- SDn REF CLK

NOTE

It is recommended to power down the unused lane through SRDS1CR1[0:7]
register (offset = OxE_0F08) and SRDS2CR1[0:7] register

(offset = OxE_0F44.) (This prevents the oscillations and holds the receiver
output in a fixed state.) that maps to SERDES lane 0 to lane 7 accordingly.

For other directions on reserved or no-connects pins see Section 17, “Signal Listings.”

20.6 Pull-Up and Pull-Down Resistor Requirements
The MPC8641 requires weak pull-up resistors (2—10 kQ is recommended) on all open drain type pins.

The following pins must NOT be pulled down during power-on reset: TSEC4 TXD[4], LGPLO/LSDA10,
LGPL1/LSDWE, TRIG_OUT/READY, and D1 _MSRCIDI2].

The following are factory test pins and require strong pull up resistors (100 2 —1 kQ) to OVDD

LSSD MODE, TEST _MODE[0:3].The following pins require weak pull up resistors (2—10 k) to their
specific power supplies: LCS[0:4], LCS[5]/DMA_DREQ?2, LCS[6]/DMA_ DACK]2],
LCS[7/DMA_DDONEJ2], IRQ OUT, IIC1 _SDA, IIC1_SCL, IIC2_SDA, IIC2_ SCL, and
CKSTP_OUT.

The following pins should be pulled to ground with a 100-€2 resistor: SD1_IMP_CAL TX,
SD2 IMP_CAL TX. The following pins should be pulled to ground with a 200-C2 resistor:
SD1 _IMP _CAL RX, SD2 IMP_CAL RX.

TSECn TX EN signals require an external 4.7-kC2 pull down resistor to prevent PHY from seeing a valid
Transmit Enable before it is actively driven.

When the platform frequency is 400 MHz, TSEC1_TXD[ 1] must be pulled down at reset.

TSEC2 TXD[4] and TSEC2 TX ER pins function as cfg_dram_type[0 or 1] at reset and MUST BE
VALID BEFORE HRESET ASSERTION when coming out of device sleep mode.

20.6.1 Special instructions for Single Core device

The mechanical drawing for the single core device does not have all the solder balls that exist on the single
core device. This includes all the balls for VDD_Corel and SENSEVp, Corel which exist on the
package for the dual core device, but not on the single core package. A solder ball is present for
SENSEVgg Corel and needs to be connected to ground with a weak (2-10 ko) pull down resistor.
Likewise, AVpp Corel needs to be pulled to ground as shown in Figure 64.

The mechanical drawing for the single core device is located in Section 16.2, “Mechanical Dimensions of
the MPC8641 FC-CBGA.”
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21.2 Part Marking

Parts are marked as the example shown in Figure 70.

NOTE:

MC8641x
XXNNNNXX

TWLYYWW
MMMMMM
YWWLAZ

8641D

TWLYYWW is the test code
MMMMMM is the MOO (mask) number.
YWWLAZ is the assembly traceability code.

Figure 70. Part Marking for FC-CBGA Device

22 Document Revision History
Table 76 provides a revision history for the MPC8641D hardware specification.

Table 76. Document Revision History

Revision

Date

Substantive Change(s)

3

05/2014

Updated the Serial RapidlO equation in Section 4.4, “Platform Frequency Requirements for
PCI-Express and Serial RapidlO”

Updated Section 19.2.4, “Temperature Diode,” by removing the ideality factor value.

Added VJ package type designator and footnotes to Table 74, “Part Numbering Nomenclature” and
Section 16.1, “Package Parameters for the MPC8641.

07/2009

Added note 8 to Table 49, “Differential Transmitter (TX) Output Specifications.”
Added Revision E to Table 74, “Part Numbering Nomenclature.”

11/2008

Added Section 4.4, “Platform Frequency Requirements for PCI-Express and Serial RapidlO.”
Removed the statement “Note that core processor speed of 1500 MHz is only available for the
MPC8641D (dual core)” from Note 2 in Table 74 because a 1500 MHz core is offered for both
MPC8641D (dual core) and MPC8641 (single core).

Added Note 8 to Figure 57 and Figure 58.

07/2008

Initial Release
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