NXP USA Inc. - MC8641DTVU1250HC Datasheet

Details

Product Status

Core Processor

Number of Cores/Bus Width
Speed

Co-Processors/DSP

RAM Controllers

Graphics Acceleration
Display & Interface Controllers
Ethernet

SATA

uUsB

Voltage - 1/O

Operating Temperature
Security Features

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

PowerPC e600

2 Core, 32-Bit
1.25GHz

DDR, DDR2

No
10/100/1000Mbps (4)

1.8V, 2.5V, 3.3V
-40°C ~ 105°C (TA)

1023-BCBGA, FCCBGA
1023-FCCBGA (33x33)

Welcome to E-XFL.COM

Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in

https://www.e-xfl.com/product-detail/nxp-semiconductors/mc8641dtvul250hc

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mc8641dtvu1250hc-4474634
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors

Overview
€600 Core Block e600 Core Block
_ 1-Mbyte _ 1-Mbyte
L2 Cache L2 Cache
32-Kbyte 32-Kbyte 32-Kbyte 32-Kbyte
L1 Instruction Cache L1 Data Cache L1 Instruction Cache L1 Data Cache
be MPX Bus 4
- > v

MPX Coherency Module (MCM)

Platform Bus

Figure 1. MPC8641 and MPC8641D
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Electrical Characteristics

Table 1. Absolute Maximum Fiatings1 (continued)

Characteristic Symbol Absolute Maximum Unit | Notes
Value
Input voltage DDR and DDR2 SDRAM signals Dn_MV|y —0.3to (Dn_GVpp + \ 5
0.3)
DDR and DDR2 SDRAM reference Dn MVggr -0.3to(Dn_GVpp2+ | V —
0.3)
Three-speed Ethernet signals LV|N GND to (LVpp+ 0.3) \ 5
TV|N GND to (TVDD+ 03)
DUART, Local Bus, DMA, OVin GND to (OVpp+ 0.3) Vv 5
Multiprocessor Interrupts, System
Control & Clocking, Debug, Test,
Power management, 1°C, JTAG and
Miscellaneous 1/O voltage
Storage temperature range TsTa -55to 150 °C —
Notes:

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

2. Core 1 characteristics apply only to MPC8641D. If two separate power supplies are used for Vpp_Core0 and Vpp_Corel,

they must be kept within 100 mV of each other during normal run time.

. The —0.3 t0 2.75 V range is for DDR and —0.3 to 1.98 V range is for DDR2.

4. 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.

5. During run time (M,L,T,O)V|y and Dn_MVRggg may overshoot/undershoot to a voltage and for a maximum duration as shown
in Figure 2.

w

2.1.2 Recommended Operating Conditions

Table 2 provides the recommended operating conditions for the MPC864 1. Note that the values in Table 2
are the recommended and tested operating conditions. Proper device operation outside of these conditions
is not guaranteed. For details on order information and specific operating conditions for parts, see
Section 21, “Ordering Information.”

Table 2. Recommended Operating Conditions

Characteristic Symbol Reco\r,\; rlr::nded Unit Notes
Cores supply voltages Vpp_Core0, 1.10 £ 50 mV \" 1,2,8
Vop-Coref 1.05 = 50 mV 1,2,7
0.95 + 50 mV 1,2,12
Cores PLL supply AVpp_Core0, 1.10 £ 50 mV \" 8,13
AVpp_Coref 1.05 + 50 mV 7,13
0.95 + 50 mV 12,13
SerDes Transceiver Supply (Ports 1 and 2) SVpp 1.10 £ 50 mV \" 8, 11
1.05 + 50 mV 7,11

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

Table 2. Recommended Operating Conditions (continued)

Characteristic Symbol Recommended Unit Notes
Value
Junction temperature range T, 0to 105 °C —

Notes:

1. Core 1 characteristics apply only to MPC8641D

2. If two separate power supplies are used for Vpp_Core0 and Vpp_Core1, they must be at the same nominal voltage and the
individual power supplies must be tracked and kept within 100 mV of each other during normal run time.

3. Caution: Dn_MV,\ must meet the overshoot/undershoot requirements for Dn_GVpp as shown in Figure 2.

4. Caution: L/TV|y must meet the overshoot/undershoot requirements for L/TVpp as shown in Figure 2 during regular run time.

5. Caution: OV must meet the overshoot/undershoot requirements for OVpp as shown in Figure 2 during regular run time.

6. Timing limitations for M,L,T,0)V,y and Dn_MVRgg during regular run time is provided in Figure 2

7. Applies to devices marked with a core frequency of 1333 MHz and below. Refer to Table 74 Part Numbering Nomenclature
to determine if the device has been marked for a core frequency of 1333 MHz and below.

8. Applies to devices marked with a core frequency above 1333 MHz. Refer to Table 74 Part Numbering Nomenclature to
determine if the device has been marked for a core frequency above 1333 MHz.

9. The 2.5V = 125 mV range is for DDR and 1.8 V = 90 mV range is for DDR2.

10. See Section 8.2, “FIFO, GMII, Mll, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on the recommended
operating conditions per protocol.

11. The PCI Express interface of the device is expected to receive signals from 0.175 to 1.2 V. For more information refer to
Section 14.4.3, “Differential Receiver (RX) Input Specifications.”

12. Applies to Part Number MC8641xxx1000NX only. Vpp_Coren=0.95 V and Vpp_PLAT = 1.05 V devices. Refer to Table 74
Part Numbering Nomenclature to determine if the device has been marked for Vpp_Coren = 0.95 V.

13. This voltage is the input to the filter discussed in Section 20.2, “Power Supply Design and Sequencing,” and not necessarily
the voltage at the AVpp_Coren pin, which may be reduced from Vpp_Coren by the filter.

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

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

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)

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

Table 24. GMII, Mil, RMIl, TBI and FIFO DC Electrical Characteristics (continued)

Parameter Symbol Min Max Unit Notes
Input low current I -600 — nA 8
(Vin = GND)
Notes:
1 LVpp supports eTSECs 1 and 2.
2 TVpp supports eTSECs 3 and 4.
8 The symbol V|, in this case, represents the LV,y and TV, symbols referenced in Table 1 and Table 2.
Table 25. GMII, RGMII, RTBI, TBI and FIFO DC Electrical Characteristics
Parameters Symbol Min Max Unit Notes
Supply voltage 2.5 V LVpp/TVpp 2.375 2.625 \% 1.2
Output high voltage Vou 2.00 — Vv —
(LVDD/TVDD = Min, lOH =-1.0 mA)
Output low voltage VoL — 0.40 Vv —
(LVDD/TVDD = Min, lOL =1.0 mA)
Input high voltage ViH 1.70 — \Y —
Input low voltage VL — 0.90 \Y% —
Input high current i — 10 A 1,23
(Vin=LVpp, Vin=TVpD)
Input low current I -15 — A 3
(Vin=GND)
Note:

T LVpp supports eTSECs 1 and 2.
2 TVpp supports eTSECs 3 and 4.
3 Note that the symbol V), in this case, represents the LV, and TV,y symbols referenced in Table 1 and Table 2.

8.2  FIFO, GMII, MIl, TBI, RGMII, RMIl, and RTBI AC Timing
Specifications

The AC timing specifications for FIFO, GMII, MII, TBI, RGMII, RMII and RTBI are presented in this
section.

8.2.1 FIFO AC Specifications

The basis for the AC specifications for the eTSEC’s FIFO modes is the double data rate RGMII and RTBI
specifications, since they have similar performance and are described in a source-synchronous fashion like
FIFO modes. However, the FIFO interface provides deliberate skew between the transmitted data and
source clock in GMII fashion.

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sources to the
relevant eTSEC interface. That is, the transmit clock must be applied to the eTSECn’s TSECn_TX CLK,
while the receive clock must be applied to pin TSECrn_ RX CLK. The eTSEC internally uses the transmit

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

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

Parameter/Condition

Symbol

Min

Typ

Max

Unit

GTX_CLK data clock fall time (80%-20%)

t 2
GTXF

1.0

ns

Notes:

1. The symbols used for timing specifications herein follow the pattern ttirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and st two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgkHpy symbolizes GMII
transmit timing (GT) with respect to the tg1x clock reference (K) going to the high state (H) relative to the time date input
signals (D) reaching the valid state (V) to state or setup time. Also, tgTkHpx Symbolizes GMII transmit timing (GT) with respect
to the tgTx clock reference (K) going to the high state (H) relative to the time date input signals (D) going invalid (X) 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 tgTx represents the GMII(G) transmit (TX) 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 10 shows the GMII transmit AC timing diagram.

< taTx >

GTX_CLK

taTxH
TXD[7:0]

taTxF

taTxr

TX_EN
TX_ER

tGTKHDY —>|

Figure 10. GMII Transmit AC Timing Diagram

<—— tGTKHDX —>

<

8.2.2.2 GMII Receive AC Timing Specifications

Table 29 provides the GMII receive AC timing specifications.

Table 29. GMII Receive 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
RX_CLK clock period tarxS — 8.0 — ns
RX_CLK duty cycle tarxH/taRX 40 — 60 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tGRDVKH 2.0 — — ns
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGROXKH 0.5 — — ns
RX_CLK clock rise time (20%-80%) tGRXRZ — — 1.0 ns
MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Local Bus

Figure 26 to Figure 31 show the local bus signals.

LSYNC_IN
! ! —> <= UBIXKH1 ! !
: | WBivkHT —> < | |
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<—t BKHOV3 . tBKHOX2 ——> k% | |
Output (Address) Signal: ' |/ N\ e !
LAD[0:31] ! ! !

! ! tLgoToT

Figure 26. Local Bus Signals (PLL Enabled)

NOTE

PLL bypass mode is recommended when LBIU frequency is at or below
83 MHz. When LBIU operates above 83 MHz, LBIU PLL is recommended
to be enabled.

Table 42 describes the general timing parameters of the local bus interface at OVpp = 3.3 V with PLL
bypassed.

Table 42. Local Bus Timing Parameters—PLL Bypassed

Parameter Symbol ' Min Max Unit Notes
Local bus cycle time tLBK 12 — ns 2
Local bus duty cycle t BkHALBK 45 55 % —
Internal launch/capture clock to LCLK delay L BKHKT 23 3.9 ns 8
Input setup to local bus clock (except LGTA/LUPWAIT) tBIVKH1 5.7 — ns 4,5
LGTA/LUPWAIT input setup to local bus clock tLBIVKL2 5.6 — ns 4,5
Input hold from local bus clock (except LGTA/LUPWAIT) tL BIXKHT -1.8 — ns 4,5

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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Internal launch/capture clock

LCLKn]
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Figure 27. Local Bus Signals (PLL Bypass Mode)

NOTE

In PLL bypass mode, LCLK[n] is the inverted version of the internal clock
with the delay of't_ gkt In this mode, signals are launched at the rising edge
of the internal clock and are captured at falling edge of the internal clock,

with the exception of the LGTA/LUPWAIT signal, which is captured at the
rising edge of the internal clock.
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Table 46. 12C AC Electrical Specifications (continued)

All values refer to V| (min) and V| (max) levels (see Table 45).

Parameter Symbol ! Min Max Unit

Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \Y

(in

cluding hysteresis)

Note:

1.

3.
4.
5.

The symbols used for timing specifications herein follow the pattern of tfirst two letters of functional block)(signal) (state) (reference)(state)
for inputs and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tiopykH symbolizes 1°C timing
(12) with respect to the time data input signals (D) reach the valid state (V) relative to the t)5¢ clock reference (K) going to the
high (H) state or setup time. Also, tjogxk. Symbolizes I2C timing (12) for the time that the data with respect to the start condition
(S) went invalid (X) relative to the to clock reference (K) going to the low (L) state or hold time. Also, tjopyky Symbolizes 12C
timing (12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative to the t;5¢ clock
reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention is used with the appropriate
letter: R (rise) or F (fall).

. As a transmitter, the MPC8641 provides a delay time of at least 300 ns for the SDA signal (referred to the Vihmin of the SCL

signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of Start or Stop condition.
When MPC8641 acts as the I°C bus master while transmitting, MPC8641 drives both SCL and SDA. As long as the load on
SCL and SDA are balanced, MPC8641 would not cause unintended generation of Start or Stop condition. Therefore, the 300
ns SDA output delay time is not a concern. If, under some rare condition, the 300 ns SDA output delay time is required for
MPC8641 as transmitter, the following setting is recommended for the FDR bit field of the I2CFDR register to ensure both the
desired I°C SCL clock frequency and SDA output delay time are achieved, assuming that the desired I°C SCL clock frequency
is 400 KHz and the Digital Filter Sampling Rate Register (I2CDFSRR) is programmed with its default setting of 0x10 (decimal
16):

I°C Source Clock Frequency 333 MHz 266 MHz 200 MHz 133 MHz
FDR Bit Setting 0x2A 0x05 0x26 0x00
Actual FDR Divider Selected 896 704 512 384

Actual I°C SCL Frequency Generated 371 KHz 378 KHz 390 KHz 346 KHz
For the detail of I°C frequency calculation, refer to the application note AN2919 “Determining the I1°C Frequency Divider Ratio
for SCL”. Note that the 1°C Source Clock Frequency is half of the MPX clock frequency for MPC8641.
The maximum topxk, has only to be met if the device does not stretch the LOW period (toc ) of the SCL signal.
Guaranteed by design.
Cpg = capacitance of one bus line in pF.

Figure 32 provides the AC test load for the I°C.

Output —{) Zy=500 (>_\/\/\A_OVDD/2
R, = 50 Q

Figure 36. I2C AC Test Load
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High-Speed Serial Interfaces (HSSI)

13.2.4 AC Requirements for SerDes Reference Clocks

The clock driver selected should provide a high quality reference clock with low phase noise and
cycle-to-cycle jitter. Phase noise less than 100 kHz can be tracked by the PLL and data recovery loops and
is less of a problem. Phase noise above 15 MHz is filtered by the PLL. The most problematic phase noise
occurs in the 1-15 MHz range. The source impedance of the clock driver should be 50 €2 to match the
transmission line and reduce reflections which are a source of noise to the system.

Table 47 describes some AC parameters common to PCI Express and Serial RapidIO protocols.

Table 47. SerDes Reference Clock Common AC Parameters
At recommended operating conditions with XVpp SRDS1 or XVpp SRDS2 = 1.1V + 5% and 1.05V + 5%.

Parameter Symbol Min Max Unit Notes
Rising Edge Rate Rise Edge Rate 1.0 4.0 V/ns 2,3
Falling Edge Rate Fall Edge Rate 1.0 4.0 V/ns 2,3
Differential Input High Voltage ViH +200 mV 2
Differential Input Low Voltage Vi — -200 mV 2
Rising edge rate (SDn_REF_CLK) to falling edge rate Rise-Fall — 20 % 1,4
(SDn_REF_CLK) matching Matching

Notes:

1. Measurement taken from single ended waveform.

2. Measurement taken from differential waveform.

3. Measured from —200 mV to +200 mV on the differential waveform (derived from SDn_REF_CLK minus SDn_REF_CLK). The
signal must be monotonic through the measurement region for rise and fall time. The 400 mV measurement window is centered
on the differential zero crossing. See Figure 47.

4. Matching applies to rising edge rate for SDn_REF_CLK and falling edge rate for SDn_REF_CLK. It is measured using a 200
mV window centered on the median cross point where SDn_REF_CLK rising meets SDn_REF_CLK falling. The median cross
point is used to calculate the voltage thresholds the oscilloscope is to use for the edge rate calculations. The Rise Edge Rate
of SDn_REF_CLK should be compared to the Fall Edge Rate of SDn_REF_CLK, the maximum allowed difference should not
exceed 20% of the slowest edge rate. See Figure 48.

Rise Edge Rate Fall Edge Rate

V|H =+200mvV. _- _ _ _ _ _JS N N - —
ooV - — — — S - — - — — = — — -
V||_=—200mV - - = - - - - - - - - - — — — _ — — -

SD_REF_CLKn—
SD7REFiCLKn | | | |

Figure 47. Differential Measurement Points for Rise and Fall Time
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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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Continuous Jitter Test Pattern (CJPAT) defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-Serial
link shall be active in both the transmit and receive directions, and opposite ends of the links shall use
asynchronous clocks. Four lane implementations shall use CJPAT as defined in Annex 48A. Single lane
implementations shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. The
amount of data represented in the eye shall be adequate to ensure that the bit error ratio is less than 10712,
The eye pattern shall be measured with AC coupling and the compliance template centered at 0 Volts
differential. The left and right edges of the template shall be aligned with the mean zero crossing points of
the measured data eye. The load for this test shall be 100 Q resistive +/— 5% differential to 2.5 GHz.

15.9.2 Jitter Test Measurements

For the purpose of jitter measurement, the effects of a single-pole high pass filter with a 3 dB point at (Baud
Frequency)/1667 is applied to the jitter. The data pattern for jitter measurements is the Continuous Jitter
Test Pattern (CJPAT) pattern defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-Serial link shall
be active in both the transmit and receive directions, and opposite ends of the links shall use asynchronous
clocks. Four lane implementations shall use CJPAT as defined in Annex 48A. Single lane implementations
shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. Jitter shall be measured
with AC coupling and at 0 Volts differential. Jitter measurement for the transmitter (or for calibration of a
jitter tolerance setup) shall be performed with a test procedure resulting in a BER curve such as that
described in Annex 48B of IEEE 802.3ae.

15.9.3 Transmit Jitter

Transmit jitter is measured at the driver output when terminated into a load of 100 Q resistive +/— 5%
differential to 2.5 GHz.

15.9.4 Jitter Tolerance

Jitter tolerance is measured at the receiver using a jitter tolerance test signal. This signal is obtained by first
producing the sum of deterministic and random jitter defined in Section 8.6 and then adjusting the signal
amplitude until the data eye contacts the 6 points of the minimum eye opening of the receive template
shown in Figure 8-4 and Table 8-11. Note that for this to occur, the test signal must have vertical waveform
symmetry about the average value and have horizontal symmetry (including jitter) about the mean zero
crossing. Eye template measurement requirements are as defined above. Random jitter is calibrated using
a high pass filter with a low frequency corner at 20 MHz and a 20 dB/decade roll-off below this. The
required sinusoidal jitter specified in Section 8.6 is then added to the signal and the test load is replaced
by the receiver being tested.
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Table 63. MPC8641 Signal Reference by Functional Block (continued)

1

Name Package Pin Number Pin Type Power Supply Notes
TSEC1_TXD[0:7)/ AF25, AC23,AG24, AG23, AE24, AE23, (0] LVpp 6, 10
GPOUT[0:7] AE22, AD22
TSEC1_TX_EN AB22 (0] LVpp 36
TSEC1_TX_ER AH26 (0] LVpp —
TSEC1_TX_CLK AC22 | LVpp 40
TSEC1_GTX_CLK AH25 (0] LVpp 41
TSEC1_CRS AM24 /0 LVbp 37
TSEC1_COL AM25 | LVbb —
TSEC1_RXD[0:7)/ AL25, AL24, AK26, AK25, AM26, AF26, | LVpp 10
GPIN[0:7] AH24, AG25
TSEC1_RX_DV AJ24 | LVpp —
TSEC1_RX_ER AJ25 | LVpp —
TSEC1_RX_CLK AK24 | LVpp 40
eTSEC Port 2 Signals®
TSEC2_TXDI[0:3)/ AB20, AJ23, AJ22, AD19 (0] LVpp 6,10
GPOUTI[8:15]
TSEC2_TXD[4) AH23 (0] LVpp 6,10, 38
GPOUT[12]
TSEC2_TXD[5:7) AH21, AG22, AG21 (0] LVpp 6,10
GPOUT[13:15]
TSEC2_TX_EN AB21 (0] LVpp 36
TSEC2_TX_ER AB19 o) LVbp 6, 38
TSEC2_TX_CLK AC21 | LVpp 40
TSEC2_GTX_CLK AD20 (0] LVpp 41
TSEC2_CRS AE20 /0 Voo 37
TSEC2_COL AE21 | LVbp —
TSEC2_RXD[0:7)/ AL22, AK22, AM21, AH20, AG20, AF20, | LVpp 10
GPIN[8:15] AF23, AF22
TSEC2_RX_DV AC19 | LVpp —
TSEC2_RX_ER AD21 | LVpp —
TSEC2_RX_CLK AM22 | LVpp 40
eTSEC Port 3 Signals®
TSEC3_TXD[0:3] AL21, AJ21, AM20, AJ20 (0] TVpp 6
TSECS3_TXD[4)/ AM19 0] TVpp —
TSEC3_TXD[5:7] AK21, AL20, AL19 0] TVpp 6

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

94 Freescale Semiconductor




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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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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* Binary value on LA[28:31] at power up

Note that there is no default for this PLL ratio; these signals must be pulled to the desired values. Also note
that the DDR data rate is the determining factor in selecting the MPX bus frequency, since the MPX
frequency must equal the DDR data rate.

Table 68. MPX:SYSCLK Ratio

Binary Value of LA[28:31] Signals | MPX:SYSCLK Ratio
0000 Reserved
0001 Reserved
0010 2:1
0011 3:1
0100 4:1
0101 5:1
0110 6:1
0111 Reserved
1000 8:1
1001 9:1

18.3 €600 to MPX clock PLL Ratio

Table 69 describes the clock ratio between the platform and the €600 core clock. This ratio is determined
by the binary value of LDP[0:3], LA[27](cfg_core pll[0:4] - reset config name) at power up, as shown in
Table 69.

Table 69. €600 Core to MPX Clock Ratio

Binary Value of LDP[0:3], LA[27] Signhals | e600 core: MPX Clock Ratio
01000 2:1
01100 2.5:1
10000 3:1
11100 3.5:1
10100 4:1
01110 4.5:1

18.4 Frequency Options
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18.4.1 SYSCLK to Platform Frequency Options

Table 70 shows some SYSCLK frequencies and the expected MPX frequency values based on the MPX
clock to SYSCLK ratio. Note that frequencies between 400 MHz and 500 MHz are NOT supported on the
platform. See note regarding cfg platform_freq in Section 17, “Signal Listings,” because it is a reset
configuration pin that is related to platform frequency.

Table 70. Frequency Options of SYSCLK with Respect to Platform/MPX Clock Speed

MPX to
SYSCLK SYSCLK (MHz)
Ratio
66 83 100 111 133 167
Platform/MPX Frequency (MHz)1

2
3 400 500
4 400 533
5 500 555
6 400 500 600
8 533
9 600

1 SYSCLK frequency range is 66-167 MHz. Platform clock/ MPX frequency
range is 400 MHz, 500-600 MHz.

18.4.2 Platform to FIFO Restrictions
Please note the following FIFO maximum speed restrictions based on platform speed.
For FIFO GMII mode:

FIFO TX/RX clock frequency <= platform clock frequency/4.2

For example, if the platform frequency is 533 MHz, the FIFO TX/RX clock frequency should be no more
than 127 MHz

For FIFO encoded mode:
FIFO TX/RX clock frequency <= platform clock frequency/3.2

For example, if the platform frequency is 533 MHz, the FIFO TX/RX clock frequency should be no more
than 167 MHz
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The Bergquist Company 800-347-4572
18930 West 78 St.

Chanhassen, MN 55317

Internet: www.bergquistcompany.com

Chomerics, Inc. 781-935-4850
77 Dragon Ct.

Woburn, MA 01801

Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Corporate Center

PO Box 994

Midland, MI 48686-0994

Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51st St.

Phoenix, AZ 85044

Internet: www.microsi.com

Thermagon Inc. 888-246-9050
4707 Detroit Ave.

Cleveland, OH 44102

Internet: www.thermagon.com

The following section provides a heat sink selection example using one of the commercially available heat
sinks.

19.2.3 Heat Sink Selection Example
For preliminary heat sink sizing, the die-junction temperature can be expressed as follows:
T;=T;+ T, + (Rojc * Roint + Rosa) X Py
where:
T; is the die-junction temperature
T, is the inlet cabinet ambient temperature
T, is the air temperature rise within the computer cabinet
Rgjc 1s the junction-to-case thermal resistance
Rgint 1s the adhesive or interface material thermal resistance
Rgsa 15 the heat sink base-to-ambient thermal resistance
P, is the power dissipated by the device
During operation, the die-junction temperatures (T;) should be maintained less than the value specified in
Table 2. The temperature of air cooling the component greatly depends on the ambient inlet air temperature
and the air temperature rise within the electronic cabinet. An electronic cabinet inlet-air temperature (T;)

may range from 30° to 40°C. The air temperature rise within a cabinet (T,) may be in the range of 5° to
10°C. The thermal resistance of the thermal interface material (Rg;,) is typically about 0.2°C/W. For
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System Design Information

Local Bus - If parity is not used, tie LDP[0:3] to ground via a 4.7 kQ resistor, tie LPBSE to OVpp
via a 4.7 kQ resistor (pull-up resistor). For systems which boot from Local Bus (GPCM)-controlled
flash, a pullup on LGPL4 is required.

SerDes - Receiver lanes configured for PCI Express are allowed to be disconnected (as would
occur when a PCI Express slot is connected but not populated). Directions for terminating the
SerDes signals is discussed in Section 20.5.1, “Guidelines for High-Speed Interface Termination.’

20.5.1 Guidelines for High-Speed Interface Termination

20.5.1.1 SerDes Interface

The high-speed SerDes interface can be disabled through the POR input cfg_io ports[0:3] and through the
DEVDISR register in software. If a SerDes port is disabled through the POR input the user can not enable
it through the DEVDISR register in software. However, if a SerDes port is enabled through the POR input
the user can disable it through the DEVDISR register in software. Disabling a SerDes port through
software should be done on a temporary basis. Power is always required for the SerDes interface, even if
the port is disabled through either mechanism. Table 72 describes the possible enabled/disabled scenarios
for a SerDes port. The termination recommendations must be followed for each port.

Table 72. SerDes Port Enabled/Disabled Configurations

Disabled through POR input

Enabled through POR input

Enabled through DEVDISR

SerDes port is disabled (and cannot be
enabled through DEVDISR)

Complete termination required
(Reference Clock not required)

SerDes port is enabled

Partial termination may be required’
(Reference Clock is required)

Disabled through DEVDISR

SerDes port is disabled (through POR
input)

Complete termination required
(Reference Clock not required)

SerDes port is disabled after software
disables port

Same termination requirements as when
the port is enabled through POR input?
(Reference Clock is required)

Notes:

' Partial Termination when a SerDes port is enabled through both POR input and DEVDISR is determined by the

SerDes port mode. If the port is in x8 PCI Express mode, no termination is required because all pins are being used.

If the port is in x1/x2/x4 PCI Express mode, termination is required on the unused pins. If the port is in x4 Serial
RapidlO mode termination is required on the unused pins.

input and DEVDISR. See Note 1 for more information.

If a SerDes port is enabled through the POR input and then disabled through DEVDISR, no hardware changes are
required. Termination of the SerDes port should follow what is required when the port is enabled through both POR

If the high-speed SerDes port requires complete or partial termination, the unused pins should be
terminated as described in this section.

The following pins must be left unconnected (floating):

. SDn TX[7:0]
. SDn TX[7:0]
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