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Overview

1.1 Key Features

The following lists an overview of the MPC8641 key feature set:

» Major features of the e600 core are as follows:

High-performance, 32-bit superscalar microprocessor that implements the PowerPC ISA
Eleven independent execution units and three register files

— Branch processing unit (BPU)

— Four integer units (IUs) that share 32 GPRs for integer operands

64-bit floating-point unit (FPU)

Four vector units and a 32-entry vector register file (VRs)

— Three-stage load/store unit (LSU)

Three issue queues, FIQ, VIQ, and GIQ, can accept as many as one, two, and three instructions,
respectively, in a cycle.

Rename buffers

Dispatch unit

Completion unit

Two separate 32-Kbyte instruction and data level 1 (L1) caches

Integrated 1-Mbyte, eight-way set-associative unified instruction and data level 2 (L2) cache
with ECC

36-bit real addressing

Separate memory management units (MMUSs) for instructions and data
Multiprocessing support features

Power and thermal management

Performance monitor

In-system testability and debugging features

Reliability and serviceability

*  MPX coherency module (MCM)

Ten local address windows plus two default windows
Optional low memory offset mode for core 1 to allow for address disambiguation

* Address translation and mapping units (ATMUs)

Eight local access windows define mapping within local 36-bit address space
Inbound and outbound ATMUSs map to larger external address spaces

Three inbound windows plus a configuration window on PCI Express

Four inbound windows plus a default window on serial RapidIO

Four outbound windows plus default translation for PCI Express

Eight outbound windows plus default translation for serial RapidlO with segmentation and
sub-segmentation support
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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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Electrical Characteristics

213 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are
preliminary estimates.

Table 3. Output Drive Capability

Programmable Suppl
Driver Type Output Impedance PRy Notes
Voltage
(©)
DDR1 signal 18 Dn_GVpp=25V 4,9
36 (half strength mode)
DDR2 signall 18 Dn_GVpp=1.8V 1,5,9
36 (half strength mode)
Local Bus signals 45 OVpp=3.3V 2,6
25
eTSEC/10/100 signals 45 T/LVpp=3.3V 6
30 T/WWpp=25V
DUART, DMA, Multiprocessor Interrupts, System 45 OVpp=3.3V
Control & Clocking, Debug, Test, Power management,
JTAG and Miscellaneous 1/O voltage
1’C 150 OVpp =3.3V 7
SRIO, PCI Express 100 SVpp=1.1/1.05V 3,8

Notes:

1. See the DDR Control Driver registers in the MPC8641D reference manual for more information.

2. Only the following local bus signals have programmable drive strengths: LALE, LAD[0:31], LDP[0:3], LA[27:31], LCKE,
LCS[1:2], LWE[0:3], LGPL1, LGPL2, LGPL3, LGPL4, LGPL5, LCLKJ[0:2]. The other local bus signals have a fixed drive
strength of 45 Q. See the POR Impedance Control register in the MPC8641D reference manual for more information about
local bus signals and their drive strength programmability.

3. See Section 17, “Signal Listings,” for details on resistor requirements for the calibration of SDn_IMP_CAL_TX and

SDn_IMP_CAL_RX transmit and receive signals.

. Stub Series Terminated Logic (SSTL-25) type pins.

. Stub Series Terminated Logic (SSTL-18) type pins.

. Low Voltage Transistor-Transistor Logic (LVTTL) type pins.

. Open Drain type pins.

. Low Voltage Differential Signaling (LVDS) type pins.

- The drive strength of the DDR interface in half strength mode is at T = 105C and at Dn_GVpp (min).

© 00N O A

2.2 Power Up/Down Sequence

The MPC8641 requires its power rails to be applied in a specific sequence in order to ensure proper device
operation.

NOTE

The recommended maximum ramp up time for power supplies is 20
milliseconds.

The chronological order of power up is as follows:
1. All power rails other than DDR I/O (Dn_GVpp, and Dun MVygp).
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8 Ethernet: Enhanced Three-Speed Ethernet (eTSEC),
Mil Management

This section provides the AC and DC electrical characteristics for enhanced three-speed and MII
management.

8.1 Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI/RMII Electrical
Characteristics

The electrical characteristics specified here apply to all gigabit media independent interface (GMII), media
independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent interface
(RGMII), reduced ten-bit interface (RTBI), and reduced media independent interface (RMII) signals
except management data input/output (MDIO) and management data clock (MDC). The RGMII and RTBI
interfaces are defined for 2.5 V, while the GMII and TBI interfaces can be operated at 3.3 or 2.5 V. Whether
the GMII or TBI interface is operated at 3.3 or 2.5 V, the timing is compatible with IEEE 802.3. The
RGMII and RTBI interfaces follow the Reduced Gigabit Media-Independent Interface (RGMII)
Specification Version 1.3 (12/10/2000). The RMII interface follows the RMII Consortium RMII
Specification Version 1.2 (3/20/1998). The electrical characteristics for MDIO and MDC are specified in
Section 9, “Ethernet Management Interface Electrical Characteristics.”

8.1.1 eTSEC DC Electrical Characteristics

All GMII, MII, TBI, RGMII, RMII and RTBI drivers and receivers comply with the DC parametric
attributes specified in Table 24 and Table 25. The potential applied to the input of a GMII, MII, TBI,
RGMII, RMII or RTBI receiver may exceed the potential of the receiver’s power supply (that is, a GMII
driver powered from a 3.6-V supply driving Vy into a GMII receiver powered from a 2.5-V supply).
Tolerance for dissimilar GMII driver and receiver supply potentials is implicit in these specifications. The
RGMII and RTBI signals are based on a 2.5-V CMOS interface voltage as defined by JEDEC
EIA/JESDS-5.

Table 24. GMII, Mil, RMII, TBI and FIFO DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes

Supply voltage 3.3 V LVbb 3.135 3.465 v 1,2
TVpp

Output high voltage VoH 2.40 — \ —
(LVDD/TVDD = Min, IOH =-4.0 mA)
Output low voltage VoL — 0.50 \ —
(LVDD/TVDD = Min, IOL =4.0 mA)
Input high voltage V4 2.0 — —
Input low voltage Vi — 0.90 —
Input high current i — 40 uA 1.23
(Vin=LVpp, Vin=TVpp)
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

8.2.3.2 MIl Receive AC Timing Specifications

Table 31 provides the MII receive AC timing specifications.

Table 31. MIl Receive AC Timing Specifications
At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol ' Min Typ Max Unit
RX_CLK clock period 10 Mbps tRx" — 400 — ns
RX_CLK clock period 100 Mbps RS — 40 — ns
RX_CLK duty cycle tvRxH/tMRX 35 — 65 %
RXDI[3:0], RX_DV, RX_ER setup time to RX_CLK tVRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise time (20%-80%) tMRXRZ 1.0 — 4.0 ns
RX_CLK clock fall time (80%-20%) tMRXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications herein follow the pattern of Yfirst two letters of functional block)(signal)(state) (reference)(state)

forinputs and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH Symbolizes Ml receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty;gx clock reference (K)
going to the high (H) state or setup time. Also, tyyrpxkL Symbolizes Ml receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the ty;rx 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 ty g 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.

3. +100 ppm tolerance on RX_CLK frequency

Figure 14 provides the AC test load for eTSEC.
oupt—{) =500 (VWA tvoo2
R.=500Q
L

Figure 14. eTSEC AC Test Load

Figure 15 shows the MII receive AC timing diagram.

|4 tMRx > tMRXR
RX_CLK 7
tMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —> <
—> tMRDXKL

Figure 15. MIl Receive AC Timing Diagram
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(PLL Enabled)
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Figure 31. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 or 8 (clock ratio of 8 or 16)

(PLL Bypass Mode)
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8 Ethernet: Enhanced Three-Speed Ethernet (eTSEC),
MIl Management

This section provides the AC and DC electricarelateristics for enhaed three-speed and Ml
management.

8.1 Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI/RMII Electrical
Characteristics

The electrical characteristics specified here appiy gigabit mediandependent integice (GMII), media
independent interface (MlIten-bit interface (TBI), reducegigabit media independent interface
(RGMII), reduced ten-bit interface (RTBI), andlteed media independent interface (RMII) signals
except management datgput/output (MDIO) and mag@ment data clock (MDC). The RGMII and RTBI
interfaces are defined for 2.5 V, while the GMII and irBerfaces can be operated at 3.3 or 2.5 V. Whether
the GMII or TBI interface is operated at 3.3 or ¥,%he timing is compatible with IEEE 802.3. The
RGMII and RTBI interfaces follow the Reduc&dgabit Media-Independaé Interface (RGMII)
Specification Version 1.3 (12/10/2000). The Rhifterface follows the RM Consortium RMiI|
Specification Version 1.2 (3/20/1998he electrical characteristicsrfMDIO and MDC are specified in
Section 9, Ethernet Management Irfsce ElectricalCharacteristics.

8.1.1 eTSEC DC Electrical Characteristics

All GMII, MIl, TBI, RGMII, RMIl and RTBI drivers and receivecemply with the DC parametric
attributes specified ifiable 24andTable 25 The potential applied to theput of a GMII, Mll, TBI,
RGMII, RMII or RTBI receiver may exceed the pdiahof the receiver s powesupply (that is, a GMII
driver powered frona 3.6-V supply driving ¥ into a GMII receiver poered from a 2.5-V supply).
Tolerance for dissimilar GMII driveand receiver supply poteals is implicit in these specifications. The
RGMII and RTBI signals are based on a 2.&MOS interface voltagas defined by JEDEC
EIA/JESDS8-5.

Table 24. GMII, MIl, RMII, TBI and FIFO DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
Supply voltage 3.3 V LV pp 3.135 3.465 \% 1,2
Output high voltage Vou 2.40 — v —
Output low voltage VoL — 0.50 v —
Input high voltage V 2.0 — \% —
Input low voltage Vi — 0.90 v —
Input high current Lig — 40 R 1,23

(Vin=LVpp, Vin=TVpp)
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