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Electrical Characteristics

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the

MPC8641. The MPC8641 is currently targeted to these specifications.

2.1

Overall DC Electrical Characteristics

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

2.1.1

Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings’

Absolute Maximum Ratings

Absolute Maximum

Characteristic Symbol Value Unit | Notes

Cores supply voltages Vpp_CoreO, -0.3t0o1.21V \ 2
Vpp_Coret

Cores PLL supply AVpp_Core0, -0.3t01.21V \Y, —
AVpp_Coret

SerDes Transceiver Supply (Ports 1 and 2) SVpp -0.3t01.21V \ —

SerDes Serial I/O Supply Port 1 XVpp_SRDS1 -0.3t0 1.21V \ —

SerDes Serial 1/0 Supply Port 2 XVpp SRDS2 -0.3t01.21V \Y, —

SerDes DLL and PLL supply voltage for Port 1 and Port 2 AVpp_SRDS1, -0.3t0 1.21V \ —

AVpp_SRDS2

Platform Supply voltage Vpp_PLAT -0.31t0 1.21V \Y, —

Local Bus and Platform PLL supply voltage AVpp_LB, -0.31t0 1.21V \Y —
AVpp_PLAT

DDR and DDR2 SDRAM I/O supply voltages D1_GVpp, -0.3t02.75V \ 3

D2_GVpp 0310198V vV | 3

eTSEC 1 and 2 I/O supply voltage LVpp -0.3t03.63V \Y 4

-0.3t02.75V \ 4

eTSEC 3 and 4 I/O supply voltage TVpp -0.3t03.63V \ 4

-0.3t02.75V \ 4

Local Bus, DUART, DMA, Multiprocessor Interrupts, System OVpp —-0.3t03.63V \Y —

Control & Clocking, Debug, Test, Power management, IQC, JTAG

and Miscellaneous 1/O voltage
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Power Characteristics

3

Power Characteristics

The power dissipation for the dual core MPC8641D device is shown in Table 4.

Table 4. MPC8641D Power Dissipation (Dual Core)

Vpp_Coren
Core Frequency Platform DD ’ Junction Power

Power Mode (MHz) Frequency (MHz) V?SBEI;;\ T Temperature (Watts) Notes
Typical 65 °C 32.1 1,2
Thermal 1500 MHz 600 MHz 11V 105°C 434 1,3
Maximum 49.9 1,4
Typical 65 °C 23.9 1,2
Thermal 1333 MHz 533 MHz 1.05V 1059 80.0 1,3
Maximum 34.1 1,4
Typical 65 °C 23.9 1,2
Thermal 1250 MHz 105V 30.0 1,3

500 MHz 105°C
Maximum 34.1 1,4
Typical 65 °C 23.9 1,2
Thermal 1000 MHz 400 MHz 1.05V 30.0 1.3
(o]
Maximum 105°C 341 1,4
Typical 65 °C 16.2 1,2,5
Thermal 1000 MHz 500 MHz 0.95V, 18 135
1.05V 105G

Maximum 25.0 1,4,5
Notes:

1.

2.

These values specify the power consumption at nominal voltage and apply to all valid processor bus frequencies and
configurations. The values do not include power dissipation for 1/O supplies.

Typical power is an average value measured at the nominal recommended core voltage (Vpp_Coren) and 65°C junction
temperature (see Table 2)while running the Dhrystone 2.1 benchmark and achieving 2.3 Dhrystone MIPs/MHz with one core
at 100% efficiency and the second core at 65% efficiency.

. Thermal power is the average power measured at nominal core voltage (Vpp_Coren) and maximum operating junction

temperature (see Table 2) while running the Dhrystone 2.1 benchmark and achieving 2.3 Dhrystone MIPs/MHz on both
cores and a typical workload on platform interfaces.

. Maximum power is the maximum power measured at nominal core voltage (Vpp_Coren) and maximum operating junction

temperature (see Table 2) while running a test which includes an entirely L1-cache-resident, contrived sequence of
instructions which keep all the execution units maximally busy on both cores.

. These power numbers are for Part Number MC8641Dxx1000NX only. Vpp_Coren=0.95V and Vpp_PLAT = 1.05 V.
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Power Characteristics

The power dissipation for the MPC8641 single core device is shown in Table 6.

Table 6. MPC8641 Power Dissipation (Single Core)

Vpp_Coren .
Core Frequency Platform DD- ’ Junction Power

Power Mode (MHz) Frequency (MHz) VD(%'I:IS';A T Temperature (Watts) Notes
Typical 65 °C 20.3 1,2
Thermal 1500 MHz 600 MHz 11V 105°C 252 1,3
Maxim 28.9 1,4
Typical 65 °C 16.3 1,2
Thermal 1333 MHz 533 MHz 1,05V 10596 20.2 1,3
Maximum 23.2 1,4
Typical 65 °C 16.3 1,2
Thermal 1250 MHz 105V 20.2 1,3

500 MHz 105 °C
Maximum 23.2 1,4
Typical 65 °C 16.3 1,2
Thermal 1000 MHz 400 MHz 1.05V 20.2 1.3
0O
Maximum 105°C 23.2 1,4
Typical 65 °C 11.6 1,2,5
Thermal 1000 MHz 500 MHz 0.95V, 144 135
1.05V 105G

Maximum 16.5 1,4,5
Notes:

1.

2.

These values specify the power consumption at nominal voltage and apply to all valid processor bus frequencies and
configurations. The values do not include power dissipation for 1/O supplies.

Typical power is an average value measured at the nominal recommended core voltage (Vpp_Coren) and 65°C junction
temperature (see Table 2)while running the Dhrystone 2.1 benchmark and achieving 2.3 Dhrystone MIPs/MHz.

. Thermal power is the average power measured at nominal core voltage (Vpp_Coren) and maximum operating junction

temperature (see Table 2) while running the Dhrystone 2.1 benchmark and achieving 2.3 Dhrystone MIPs/MHz and a typical
workload on platform interfaces.

. Maximum power is the maximum power measured at nominal core voltage (Vpp_Coren) and maximum operating junction

temperature (see Table 2) while running a test which includes an entirely L1-cache-resident, contrived sequence of
instructions which keep all the execution units maximally busy.

. These power numbers are for Part Number MC8641xx1000NX only. Vpp_Coren=0.95V and Vpp_PLAT = 1.05 V.

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

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

Timing diagrams for FIFO appear in Figure 8 and Figure 9.

triTe triTR
D — |— — |—
GTX_CLK
~— trmH trTov tFITDX
TXD[7:0]
TX_EN
TX_ER
Figure 8. FIFO Transmit AC Timing Diagram
triRR
-~ g — |—
RX_CLK
~— trRH \
FIRF
RXD[7:0]
RX_DV valid data
RX_ER

trrRov  tRIRDX
Figure 9. FIFO Receive AC Timing Diagram
8.2.2 GMII AC Timing Specifications

This section describes the GMII transmit and receive AC timing specifications.

8.2.2.1 GMII Transmit AC Timing Specifications
Table 28 provides the GMII transmit AC timing specifications.

Table 28. GMII Transmit AC Timing Specifications
At recommended operating conditions with L/TVpp of 3.3 V + 5% and 2.5 V + 5%.

Parameter/Condition Symbol ! Min Typ Max Unit
GMII data TXD[7:0], TX_ER, TX_EN setup time taTKHDV 25 — — ns
GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay tGTKHDX 0.5 — 5.0 ns
GTX_CLK data clock rise time (20%-80%) taTxR> — — 1.0 ns

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

8.2.7.2 RMII Receive AC Timing Specifications

Table 37. RMII Receive AC Timing Specifications
At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol ! Min Typ Max Unit
REF_CLK clock period tRMR 15.0 20.0 25.0 ns
REF_CLK duty cycle tRMRH/tRMR 35 50 65 %
REF_CLK peak-to-peak jitter tRMRY — — 250 ps
Rise time REF_CLK (20%—80%) tRMRR 1.0 — 2.0 ns
Fall time REF_CLK (80%—20%) tRMRE 1.0 — 2.0 ns
RXDI[1:0], CRS_DV, RX_ER setup time to REF_CLK rising
tRMRDV 4.0 — — ns

edge
RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK rising
ed tRMRDX 2.0 — — ns

ge
Note:

1. The symbols used for timing specifications herein follow the pattern of tsirst 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, tyrpykH Symbolizes Mil receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyygx clock reference (K) going
to the high (H) state or setup time. Also, t\yrpxkL Symbolizes Ml receive timing (GR) with respect to the time data input signals
(D) went invalid (X) relative to the tyygx 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).

Figure 21 provides the AC test load for eTSEC.

Output —{) Zp=50Q (>_\/\/\/\—LVDD/2
R, =50 O

Figure 21. eTSEC AC Test Load

Figure 22 shows the RMII receive AC timing diagram.

tRMR ————> tRMRR
REF_CLK 7
tRMRH tRMRF —>
RXD[1:0]
CRS_DV Valid Data
RX_ER
trRMRDV <
—> tRMRDX

Figure 22. RMIl Receive AC Timing Diagram
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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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10 Local Bus

Local Bus

This section describes the DC and AC electrical specifications for the local bus interface of the MPC8641.

10.1 Local Bus DC Electrical Characteristics
Table 40 provides the DC electrical characteristics for the local bus interface operating at OVpp =3.3 V
DC.
Table 40. Local Bus DC Electrical Characteristics (3.3 V DC)
Parameter Symbol Min Max Unit
High-level input voltage ViH 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current N — +5 pA
(Vin'=0V or Viy=0Vpp)
High-level output voltage VoH OVpp—-0.2 — \
(OVDD =min, lOH =2 mA)
Low-level output voltage VoL — 0.2 \Y
(OVDD = min, lOL =2 mA)

Note:

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

10.2 Local Bus AC Electrical Specifications

Table 41 describes the timing parameters of the local bus interface at OVpp = 3.3 V with PLL enabled.
For information about the frequency range of local bus see Section 18.1, “Clock Ranges.”

Table 41. Local Bus Timing Parameters (OVpp = 3.3 V)m - PLL Enabled

Parameter Symbol ' Min Max Unit Notes

Local bus cycle time t Bk 7.5 — ns 2
Local Bus Duty Cycle t skH/tLBK 45 55 % —
LCLKIn] skew to LCLK[m] or LSYNC_OUT t BKSKEW — 150 ps 7,8
Input setup to local bus clock (except LGTA/LUPWAIT) t BIVKHT 1.8 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock t BIVKH2 1.7 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) t BIXKHT 1.0 — ns 3,4
LGTA/LUPWAIT input hold from local bus clock t BIXKH2 1.0 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH hold tLeoTOT 1.5 — ns 6
time)

Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 2.0 ns —
Local bus clock to data valid for LAD/LDP t BkHOV2 — 2.2 ns —
Local bus clock to address valid for LAD t BKHOV3 — 2.3 ns —

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

Internal launch/capture clock

T1

[
[
[
T3:
[

LCLK

tLBKLOX1 —> r—

tLBkLOVYI —>| e

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]
—> < TLBIXKHT

UPM Mode Output Signals: ' ________ ' ... ___. <><>< _________
LCS[0:7)/LBS[0:3)/LGPL[0:5] ! !

Figure 29. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (clock ratio of 4)
(PLL Bypass Mode)

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

Freescale Semiconductor 51



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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PCI Express

14.1 DC Requirements for PCI Express SDn_REF_CLK and
SDn_REF_CLK

For more information, see Section 13.2, “SerDes Reference Clocks.”

14.2 AC Requirements for PCI Express SerDes Clocks

Table 48 lists AC requirements.
Table 48. SDn_REF_CLK and SDn_REF_CLK AC Requirements

Symbol Parameter Description Min | Typical | Max | Units Notes
trep | REFCLK cycle time — 10 — ns —
trercy | REFCLK cycle-to-cycle jitter. Difference in the period of any two | — — 100 ps —

adjacent REFCLK cycles

treppy | Phase jitter. Deviation in edge location with respect to mean -50 — 50 ps —
edge location

14.3 Clocking Dependencies

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

14.4 Physical Layer Specifications

The following is a summary 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 please use the PCI
EXPRESS Base Specification. REV. 1.0a document.

14.4.1 Differential Transmitter (TX) Output

Table 49 defines the specifications for the differential output at all transmitters (TXs). The parameters are
specified at the component pins.

Table 49. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min | Nom | 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 \Y VTx_D”:Fp_p = 2*|VTX-D+ - VTX-D-l See Note 2.
Peak-to-Peak
Output Voltage

Vx-DE-RATIO De- Emphasized | -3.0 | -3.5 | —4.0 dB |Ratio of the VTX_D|FFp_p of the second and following
Differential bits after a transition divided by the Vrx_prrp-p Of the
Output Voltage first bit after a transition. See Note 2.
(Ratio)

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Serial RapidlO

Table 52. Short Run Transmitter AC Timing Specifications—1.25 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 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

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

Unit Interval Ul 800 800 ps +/— 100 ppm

Table 53. Short Run Transmitter AC Timing Specifications—2.5 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 VpirrpPp 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

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

Unit Interval ul 400 400 ps +/— 100 ppm

Table 54. Short 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 500 1000 mV p-p —
Deterministic Jitter Jp — 0.17 Ul p-p —
Total Jitter Jr — 0.35 Ul p-p —
MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Serial RapidlO

Table 54. Short Run Transmitter AC Timing Specifications—3.125 GBaud (continued)

Range
Characteristic Symbol Unit Notes
Min Max
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

Table 55. Long Run Transmitter AC Timing Specifications—1.25 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 800 800 ps +/— 100 ppm

Table 56. Long Run Transmitter AC Timing Specifications—2.5 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 400 400 ps +/— 100 ppm

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

8. Note that for MPC8641 (single core) the solder balls for the following signals/pins are not populated in the package:
VDD_Core1 (R16, R18, R20, T17, T19, T21, T23, U16, U18, U22, V17, V19, V21, V23, W16, W18, W20, W22, Y17,
Y19, Y21, Y23, AA16, AA18, AA20, AA22, AB23, AC24) and SENSEVDD_Core1 (U20).
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Figure 58. MPC8641D Lead-Free FC-CBGA Dimensions

NOTES for Figure 58

All dimensions are in millimeters.

Dimensions and tolerances per ASME Y14.5M-1994.

Maximum solder ball diameter measured parallel to datum A.

Datum A, the seating plane, is defined by the spherical crowns of the solder balls.

Capacitors may not be present on all devices.

Caution must be taken not to short capacitors or expose metal capacitor pads on package top.

All dimensions symmetrical about centerlines unless otherwise specified.

Note that for MPC8641 (single core) the solder balls for the following signals/pins are not populated in the package:
VDD_Core1 (R16, R18, R20, T17, T19, T21, T23, U16, U18, U22, V17, V19, V21, V23, W16, W18, W20, W22, Y17,
Y19, Y21, Y23, AA16, AA18, AA20, AA22, AB23, AC24) and SENSEVDD_Core1 (U20).

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

Signal Listings

1

Name Package Pin Number Pin Type Power Supply Notes
TSEC3_TX_EN AH19 (0] TVpp 36
TSEC3_TX_ER AH17 o) TVop —
TSEC3_TX_CLK AH18 | TVpp 40

TSEC3_GTX_CLK AG19 0] TVpp 41
TSEC3_CRS AE15 /0 Voo 37
TSEC3_COL AF15 | TVop —

TSEC3_RXD[0:7] AJ17, AE16, AH16, AH14, AJ19, AH15, | TVpp —

AG16, AE19
TSEC3_RX_DV AG15 | Voo —
TSEC3_RX_ER AF16 | TVpp —

TSEC3_RX_CLK AJ18 | TVpp 40

eTSEC Port 4 Signals®

TSEC4_TXD[0:3] AC18, AC16, AD18, AD17 @) TVpp 6

TSEC4_TXD[4] AD16 0] TVpp 25
TSEC4_TXD[5:7] AB18, AB17, AB16 0] TVpp 6
TSEC4_TX_EN AF17 (0] TVpp 36
TSEC4_TX_ER AF19 (0] TVpp —
TSEC4_TX_CLK AF18 | TVpp 40

TSEC4_GTX_CLK AG17 @) TVpp 41
TSEC4_CRS AB14 /0 TVop 37
TSEC4_COL AC13 | TVpp —

TSEC4_RXD[0:7] AG14, AD13, AF13, AD14, AE14, AB15, | TVpp —

AC14, AE17
TSEC4_RX_DV AC15 | TVpp —
TSEC4_RX_ER AF14 | TVpp _
TSEC4_RX_CLK AG13 | TVpp 40
Local Bus Signals®
LADI[0:31] A30, E29, C29, D28, D29, H25, B29, A29, /10 OVpp 6
C28, L22, M22, A28, C27, H26, G26, B27,
B26, A27, E27, G25, D26, E26, G24, F27,
A26, A25, C25, H23, K22, D25, F25, H22
LDP[0:3] A24, E24, C24, B24 I/0 OVpp 6, 22
LA[27:31] J21, K21, G22, F24, G21 0] OVpp 6, 22
LCS[0:4] A22, C22, D23, E22, A23 o OVpp 7
LCS[5/DMA_DREQ[2] |B23 0 OVpp 7,9,10
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Thermal

Another useful equation is:

Vy-V, =n lnﬁj
q I

Where:

Iy = Forward current

I, = Saturation current

V4= Voltage at diode

V= Voltage forward biased

Vy = Diode voltage while Iy is flowing
V1 = Diode voltage while I; is flowing
I = Larger diode bias current

I} = Smaller diode bias current

q = Charge of electron (1.6 x 10 19 C)
n = Ideality factor (normally 1.0)

K = Boltzman’s constant (1.38 x 10723 Joules/K)
T = Temperature (Kelvins)

The ratio of Iy to Iy is usually selected to be 10:1. The above simplifies to the following:
V-V, = 1.986 x 107% x nT
Solving for T, the equation becomes:
V-V,
1.986 x 107*
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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

From Target
Board Sources
(if any)

E] [ & [ [& [
&l @ [ [ & [

COP Connector
Physical Pinout

Notes:

1. The COP port and target board should be able to independently assert HRESET and TRST to the processor

SRESETO . ._D 10k SRESETO
‘ VAVAVax |
SRESETT ._D 10 k@ SRESETT
HRESET ® 10 kQ HRESET!
COP_HRESET
Rl e —
COP_SRESET 10 kQ
11 '
10 kQ
® e
1%1
10 kQ
COP_TRST Z) )o TRST!
4
COP_VDD_SENSE? 10Q
—— WV '
5 5 — NC
©
COP_CHKSTP_OUT .
Ja:"s 15 = = CKSTP_OUT
Y 10 kQ
3
g 14 T0kQ
COP_CHKSTP_IN
8 CKSTP_IN
COP_TMS
9 T™MS
COP_TDO
1 |- TDO
COP_TDI
3 TDI
COP_TCK
7 > TCK
10 kQ
21— NC T_\/\/\,—
10 |— NC
r—"
12 4
| I |
1 3

in order to fully control the processor as shown here.
2. Populate this with a 10 Q resistor for short-circuit/current-limiting protection.
3. The KEY location (pin 14) is not physically present on the COP header.

4. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for
improved signal integrity.

5. This switch is included as a precaution for BSDL testing. The switch should be open during BSDL testing to avoid
accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed or removed.

Figure 68. JTAG/COP Interface Connection for one MPC8641 device
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OVDD

System Design Information

Y

10kQ 10kQ
10k MP1(-3E£)3|641
SRESETO @ SRESETG
From Target
Board Sources _
(if any) SRESET1 D SRESET1
HRESET —D@ FrESET@
o o) 10kQ T~
TRsT(®)
3 10kQ 10kQ
CoP_TDI N 10kQ 10kQ 10kQ 10kQ gnigm_%w
COP_SRESET [ s
= " |13
COP_HRESET |- ® TCK
COP_TRST 7 TDO
NC ¢
COP_CHKSTP_OUT ;5 -
COP_CHKSTP_IN " MPC8641
TAG/COP |10 —| SRESETO
J T g/é:e? . NC | SRESET1
o ARESET ()
COP_TMS p _@
COP_TCK ———— LST
12 | , CHKSTP_OUT
16 R = CHKSTP_IN
GND 1 100 ™S
A — TCK
COP_VDD_SENSE TDO
COP_TDO
M
Notes:

1. Populate this with a 10Q resistor for short circuit/current-limiting protection.

2. KEY location; pin 14 is not physically present on the COP header.
3. Use a AND gate with sufficient drive strength to drive two inputs.
4. The COP port and target board should be able to independently assert HRESET and TRST to the processor in order
to fully control the processor as shown above.
5. This switch is included as a precaution for BSDL testing. The switch should be open during BSDL testing to avoid
accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed or removed.
6. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for
improved signal integrity.

Figure 69. JTAG/COP Interface Connection for Multiple MPC8641 Devices in Daisy Chain Configuration

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

Freescale Semiconductor

125



Document Revision History

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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