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Overview

Buffer descriptors are backward compatible with MPC8260 and MPC860T 10/100

programming models

9.6-Kbyte jumbo frame support

RMON statistics support

2-Kbyte internal transmit and receive FIFOs
MII management interface for control and status
Programmable CRC generation and checking

Ability to force allocation of header information and buffer descriptors into L2 cache.
OCeaN switch fabric

Four-port crossbhar packet switch

Reorders packets from a source based on priorities
Reorders packets to bypass blocked packets
Implements starvation avoidance algorithms
Supports packets with payloads of up to 256 bytes

Integrated DMA controller

Four-channel controller

All channels accessible by both the local and remote masters
Extended DMA functions (advanced chaining and striding capability)
Support for scatter and gather transfers

Misaligned transfer capability

Interrupt on completed segment, link, list, and error

Supports transfers to or from any local memory or 1/0O port
Selectable hardware-enforced coherency (snoop/no-snoop)

Ability to start and flow control each DMA channel from external 3-pin interface

Ability to launch DMA from single write transaction

PCI/PCI-X controller

PCI 2.2 and PCI-X 1.0 compatible

64- or 32-bit PCI port supports at 16 to 66 MHz

64-bit PCI-X support up to 133 MHz

Host and agent mode support

64-bit dual address cycle (DAC) support

PCI-X supports multiple split transactions

Supports PCI-to-memory and memory-to-PCI streaming
Memory prefetching of PCI read accesses

Supports posting of processor-to-PCl and PCI-to-memory writes
PCI 3.3-V compatible

Selectable hardware-enforced coherency
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Electrical Characteristics

2.1 Overall DC Electrical Characteristics

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

2.1.1 Absolute Maximum Ratings
Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings !

Characteristic Symbol Max Value Unit Notes
Core supply voltage Vbp \%
For devices rated at 667 and 833 MHz -0.3101.32
For devices rated at 1 GHz —03t01.43
PLL supply voltage AVpp \%
For devices rated at 667 and 833 MHz -0.3101.32
For devices rated at 1 GHz —03101.43
DDR DRAM I/O voltage GVpp —-0.31t0 3.63
Three-speed Ethernet 1/0O voltage LVpp —0.310 3.63
-0.3t02.75
PCI/PCI-X, local bus, RapidlO, 10/100 Ethernet, MIl management, OVpp —-0.31t0 3.63 V 3
DUART, system control and power management, 1°C, and JTAG
I/O voltage
Input voltage DDR DRAM signals MV —0.3to (GVpp + 0.3) \Y 2,5
DDR DRAM reference MVRer —0.3t0 (GVpp +0.3) \ 2,5
Three-speed Ethernet signals LVin —0.3to (LVpp + 0.3) \ 4,5
Local bus, RapidlO, 10/100 OV\ny —0.3to (OVpp + 0.3) \Y 5
Ethernet, DUART, SYSCLK,
system control and power
management, 1°C, and JTAG
signals
PCI/PCI-X OV\n —-0.3 to (OVpp + 0.3) \Y, 6
Storage temperature range Tste —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 maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

2. Caution: MV|y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

3. Caution: OV|y must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

4. Caution: LV must not exceed LVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

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

6. QOV,\ onthe PCl interface may overshoot/undershoot according to the PCI Electrical Specification for 3.3-V operation, as
shown in Figure 3.
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Power Characteristics

3 Power Characteristics

The estimated power dissipation on the Vpp supply for the MPC8540 is shown in Table 4.
Table 4. MPC8540 Vpp Power Dissipation 12

o z:l\;liqzl;ency FrequeCnocr; (MHz) Typical Power®* Msgcvnglrjsm Unit
200 400 4.6 7.2 w

500 4.9 7.5

600 5.3 79
267 533 55 8.2 W

667 5.9 8.7

800 6.4 10.2
333 667 6.3 9.3 W

833 6.9 10.9

1000 8 11.3 15.9

Notes:

1. The values do not include I/O supply power (OVpp, LVpp, GVpp) or AVpp.

2. Junction temperature is a function of die size, on-chip power dissipation, package thermal
resistance, mounting site (board) temperature, air flow, power dissipation of other
components on the board, and board thermal resistance. Any customer design must take
these considerations into account to ensure the maximum 105 °C junction temperature is
not exceeded on this device.

3. Typical Power is based on a nominal voltage of Vpp = 1.2 V, a nominal process, a junction
temperature of T; = 105 °C, and a Dhrystone 2.1 benchmark application.

4. Thermal solutions will likely need to design to a number higher than Typical Power based on
the end application, Tx target, and 1/0 power.

5. Maximum power is based on a nominal voltage of Vpp = 1.2 V, worst case process, a junction
temperature of Tj = 105 °C, and an artificial smoke test.

6. The nominal recommended Vpp is 1.3 V for this speed grade.

The estimated power dissipation on the AVpp, supplies for the MPC8540 PLLs is shown in Table 5.
Table 5. MPC8540 AVpp Power Dissipation

AVppn Typicall Unit
AVppl 0.007 W
AVpp2 0.014 W

Notes:
1.Vpp=1.2V (1.3 V for 1.0 GHz device), T; = 105°C
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4.3 RapidlO Transmit Clock Input Timing

RESET Initialization

Table 9 provides the RapidlO transmit clock input (RIO_TX_CLK_IN) AC timing specifications for the

MPC8540.

Table 9. RIO_TX_CLK_IN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
RIO_TX_CLK_IN frequency freLk 125 — — MHz
RIO_TX_CLK_IN cycle time treLk — — 8 ns
RIO_TX_CLK_IN duty cycle tRCLKH/tRCLK 48 — 52 % 1
Notes:

1. Requires £100 ppm long term frequency stability. Timing is guaranteed by design and characterization.
4.4 Real Time Clock Timing
Table 10 provides the real time clock (RTC) AC timing specifications for the MPC8540.
Table 10. RTC AC Timing Specifications
Parameter/Condition Symbol Min Typical Max Unit Notes
RTC clock high time trRTCH 2X — — ns
tcee_cik
RTC clock low time tRTCL 2x — — ns
tce_cik

5 RESET Initialization

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

the MPC8540. Table 7 provides the RESET initialization AC timing specifications for the MPC8540.

Table 11. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET 100 — us
Minimum assertion time for SRESET 512 — SYSCLKs 1
PLL input setup time with stable SYSCLK before 100 — us
HRESET negation
Input setup time for POR configs (other than PLL config) 4 — SYSCLKs 1
with respect to negation of HRESET
Input hold time for POR configs (including PLL config) 2 — SYSCLKs 1
with respect to negation of HRESET
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8.2.2.2 MIl Receive AC Timing Specifications
Table 26 provides the MII receive AC timing specifications.

Ethernet: Three-Speed,10/100, Mll Management

Table 26. MIl Receive AC Timing Specifications

At recommended operating conditions with LVpp, of 3.3 V + 5%, or LVpp=2.5V * 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps tvrx S — 400 — ns
RX_CLK clock period 100 Mbps IMRX — 40 — ns
RX_CLK duty cycle tMRXH/tMRX 35 — 65 %
RXDI[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise and fall ime tRXR: tMRXE 2 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of tist wwo letters of functional block)(signal)(state)
(reference)(state) fOT INPULS aNd Yfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH
symbolizes MII receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to
the tyrx clock reference (K) going to the high (H) state or setup time. Also, tyrpxkL Symbolizes MIl receive timing
(GR) with respect to the time data input signals (D) went invalid (X) relative to the 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 tyrx 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.Signal timings are measured at 0.7 V and 1.9 V voltage levels.

3.Guaranteed by design.

Figure 11 shows the MII receive AC timing diagram.

l< tmRx > tMRXR
RX_CLK .
IMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <—
—> tMRDXKH

Figure 11. MIl Receive AC Timing Diagram
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Ethernet: Three-Speed,10/100, MIl Manag

ement

Figure 16 shows the MII receive AC timing diagram.

l< tMRx > tMRXR
RX_CLK .
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <
—> tMRDXKH

Figure 16. MIl Receive AC Timing Diagram

8.4 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to MIlI management interface signals MDIO
(management data input/output) and MDC (management data clock). The electrical characteristics for
GMII, RGMII, TBI and RTBI are specified in Section 8.1, “Three-Speed Ethernet Controller (TSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical Characteristics.”

8.4.1 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 33.

Table 33. MIl Management DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.13 3.47 \%
Output high voltage VoH 2.10 OVpp + 0.3 \%
(OVDD = Min, lon = -1.0 mA)
Output low voltage VoL GND 0.50 \Y,
(OVDD = Min, loL= 1.0 mA)
Input high voltage \m 1.70 —
Input low voltage VL — 0.90
Input high current A — 40 pA
(OVpp = Max, Viy 1 =2.1V)
Input low current m —600 — pA
(OVDD = MaX, V|N =0.5 V)

Note:

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

Figure 19 through Figure 24 show the local bus signals.

LSYNC_IN
! ! —> <= lBiXkHL ! !
: | tBIvKHL —> -~ : :
Input Signals: + N
LAD[0:31]/LDP[0:3] i i i
| | | | |
| | —> |« TtpxkH2 | |
| 1 tLBIVKHZ —>> €— | 1
. | | —— | |
Input Signal: L] L I |
LGTA | | I |
: | ti BkHOZ1 —>| < : |
Output Signals: < BkHOVLI > | tBKHOXL —> - | |
| |

LA[27:31])/LBCTL/LBCKE/LOE/ !

LSDALO/LSDWE/LSDRAS/ |~~~ """~ "] . /I o k
:<—tLBKHov2—> : t BKHOX2 —>: <1 : :

Output (Data) Signals: | R
LAD[0:31]/LDP[0:3] i i i

| I | | |

| | t BKHOZ2 —> <— | |

r€— 1t BKHOV3 I ILBkHOX2 —> < ! !

Output (Address) Signal: e l ____________ J'
LAD[0:31] | |

tigotor —> e | |

| | |

| | |

LALE r------------"§f------------ t---N------- fom- - 1

Figure 19. Local Bus Signals, Nonspecial Sighals Only (DLL Enabled)
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Local Bus

LSYNC_IN
| | | | |
| | | | |
| | | | |

T1

T3
: . ! tiBkHOZL —> : :

<— 1| BKHOV1
| | | | |
GPCM Mode Output Signals: + ~~\/———————\ e |
LCS[O:7J/LWE ! . . ! |
| | . —>:(_ <— T BIXKH2 | |
LBIVKH2 —>|

UPM Mode Input Signal: :: ::
LUPWAIT | - | |
| | | | |
| » —> < lBiXxKHL | |
| I U BIVKH1 —>| €<— | |
| . o | — | I
nput Signals: |, . e 2 L .
LAD[0:31]/LDP[0:3] | | | |
: . : tLgKHOZ1 —>| : :
<—lLBKHOV1 | I I I
UPM Mode Output Signals: * _____}/ N e ;
LCS[0:7])/LBS|0:3])/LGPL[0:5] , . .

Figure 21. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Enabled)

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1

42 Freescale Semiconductor



11.2 I°C AC Electrical Specifications

Table 40 provides the AC timing parameters for the 12C interface of the MPC8540.

Table 40. I12C AC Electrical Specifications

All values refer to V, (min) and V| _(max) levels (see Table 39).

(including hysteresis)

Parameter Symbol * Min Max Unit
SCL clock frequency fioc 0 400 kHz
Low period of the SCL clock ticr © 1.3 — us
High period of the SCL clock tiocn © 0.6 — us
Setup time for a repeated START condition tiosviy © 0.6 — us
Hold time (repeated) START condition (after this period, the tiosxKL ° 0.6 — us
first clock pulse is generated)
Data setup time tiooviy 100 — ns
Data hold time: t|2DXKL us

CBUS compatible masters - s
I°C bus devices 0 0.9

Set-up time for STOP condition tiopVKH 0.6 — us
Bus free time between a STOP and START condition ti2KHDX 13 — us
Noise margin at the LOW level for each connected device VL 0.1 x OVpp — \Y
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \

Notes:

1.The symbols used for timing specifications herein follow the pattern of tfist two letters of functional block)(signal)(state)
(reference)(statg) for ir?pUts and_t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For exa_mple, ti2DVKH
C timing (12) with respect to the time data input signals (D) reach the valid state (V) relative to the t,c
clock reference (K) going to the high (H) state or setup time. Also, t,gxk. symbolizes 1’c timing (12) for the time that
the data with respect to the start condition (S) went invalid (X) relative to the t)o¢ clock reference (K) going to the low

symbolizes |

(L) state or hold time. Also, tjopykH 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;,¢ 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).

2.MPC8540 provides a hold time of at least 300 ns for the SDA signal (referred to the V|5, Of the SCL signal) to bridge

the undefined region of the falling edge of SCL.

3.The maximum tj,pyky has only to be met if the device does not stretch the LOW period (t;,c ) of the SCL signal.

4.Cg = capacitance of one bus line in pF.
6.Guaranteed by design.

Figure 18 provides the AC test load for the 1°C.

Output —€> Zo=500

Figure 30. I°C AC Test Load
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PCI/PCI-X

Figure 31 shows the AC timing diagram for the 1°C bus.
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Figure 31. I°C Bus AC Timing Diagram

12 PCI/PCI-X

This section describes the DC and AC electrical specifications for the PCI/PCI-X bus of the MPC8540.

12.1 PCI/PCI-X DC Electrical Characteristics

Table 41 provides the DC electrical characteristics for the PCI/PCI-X interface of the MPC8540.
Table 41. PCI/PCI-X DC Electrical Characteristics *

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp +0.3 \Y
Low-level input voltage VL -0.3 0.8 \Y,
Input current N — *5 pA

(Vin2=0Vor V= Vpp)

High-level output voltage VoH OVpp—0.2 — \Y
(OVDD = min, lOH =-100 },LA)

Low-level output voltage VoL — 0.2 \Y
(OVDD = min, |o|_ =100 IJ.A)

Notes:
1.Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2.Note that the symbol V y, in this case, represents the OV y symbol referenced in Table 1 and Table 2.
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PCI/PCI-X

12.2 PCI/PCI-X AC Electrical Specifications

This section describes the general AC timing parameters of the PCI/PCI-X bus of the MPC8540. Note that
the SYSCLK signal is used as the PCI input clock. Table 42 provides the PCI AC timing specifications at
66 MHz.

Table 42. PCI AC Timing Specifications at 66 MHz

Parameter Symbol 1 Min Max Unit Notes
SYSCLK to output valid tpckHOV — 6.0 ns 2
Output hold from SYSCLK tpCKHOX 2.0 — ns 2,9
SYSCLK to output high impedance tpckHOZ — 14 ns 2,3,10
Input setup to SYSCLK tpcIvKH 3.0 — ns 2,4,9
Input hold from SYSCLK thCIXKH 0 — ns 2,4,9
REQ64 to HRESET ? setup time tPCRVRH 10 x tgysg — clocks | 5,6,10
HRESET to REQ64 hold time tPCRHRX 0 50 ns 6, 10
HRESET high to first FRAME assertion tPCRHEV 10 — clocks 7,10

Notes:
1.Note that the symbols used for timing specifications herein follow the pattern of t st two letters of functional

block)(signal)(state) (reference)(state) fOr iNPULS and tsirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs.
For example, tpcpyky Symbolizes PCI/PCI-X timing (PC) with respect to the time the input signals (I) reach the

valid state (V) relative to the SYSCLK clock, tgys, reference (K) going to the high (H) state or setup time. Also,
tpcruEy SYmbolizes PCI/PCI-X timing (PC) with respect to the time hard reset (R) went high (H) relative to the
frame signal (F) going to the valid (V) state.

2.See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3.For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current
delivered through the component pin is less than or equal to the leakage current specification.

4.Input timings are measured at the pin.

5.The timing parameter tgyg indicates the minimum and maximum CLK cycle times for the various specified
frequencies. The system clock period must be kept within the minimum and maximum defined ranges. For values
see Section 15, “Clocking.”

6.The setup and hold time is with respect to the rising edge of HRESET.

7.The timing parameter tpcryey IS @ minimum of 10 clocks rather than the minimum of 5 clocks in the PCI 2.2 Local
Bus Specifications.

8.The reset assertion timing requirement for HRESET is 100 ps.

9.Guaranteed by characterization.

10.Guaranteed by design.
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RapidlO

» The peak differential signal of the transmitter output or receiver input, is A — B volts.
* The peak-to-peak differential signal of the transmitter output or receiver input, is 2 x (A — B) volts.

TD or RD

AV
TD or RD >< ><
BV

Figure 36. Differential Peak-to-Peak Voltage of Transmitter or Receiver

To illustrate these definitions using numerical values, consider the case where a LVDS transmitter has a
common mode voltage of 1.2 V and each signal has a swing that goes between 1.4 and 1.0 V. Using these
values, the peak-to-peak voltage swing of the signals TD, TD, RD, and RD is 400 mV. The differential
signal ranges between 400 and —400 mV. The peak differential signal is 400 mV, and the peak-to-peak
differential signal is 800 mV.

A timing edge is the zero-crossing of a differential signal. Each skew timing parameter on a parallel bus
is synchronously measured on two signals relative to each other in the same cycle, such as data to data,
data to clock, or clock to clock. A skew timing parameter may be relative to the edge of a signal or to the
middle of two sequential edges.

Static skew represents the timing difference between signals that does not vary over time regardless of
system activity or data pattern. Path length differences are a primary source of static skew.

Dynamic skew represents the amount of timing difference between signals that is dependent on the activity
of other signals and varies over time. Crosstalk between signals is a source of dynamic skew.

Eye diagrams and compliance masks are a useful way to visualize and specify driver and receiver
performance. This technique is used in several serial bus specifications. An example compliance mask is
shown in Figure 37. The key difference in the application of this technique for a parallel bus is that the data
IS source synchronous to its bus clock while serial data is referenced to its embedded clock. Eye diagrams
reveal the quality (cleanness, openness, goodness) of a driver output or receiver input. An advantage of
using an eye diagram and a compliance mask is that it allows specifying the quality of a signal without
requiring separate specifications for effects such as rise time, duty cycle distortion, data dependent
dynamic skew, random dynamic skew, etc. This allows the individual semiconductor manufacturer
maximum flexibility to trade off various performance criteria while keeping the system performance
constant.

In using the eye pattern and compliance mask approach, the quality of the signal is specified by the
compliance mask. The mask specifies the maximum permissible magnitude of the signal and the minimum
permissible eye opening. The eye diagram for the signal under test is generated according to the
specification. Compliance is determined by whether the compliance mask can be positioned over the eye
diagram such that the eye pattern falls entirely within the unshaded portion of the mask.

Serial specifications have clock encoded with the data, but the LP-LVDS physical layer defined by
RapidlO is a source synchronous parallel port so additional specifications to include effects that are not
found in serial links are required. Specifications for the effect of bit to bit timing differences caused by
static skew have been added and the eye diagrams specified are measured relative to the associated clock
in order to include clock to data effects. With the transmit output (or receiver input) eye diagram, the user
can determine if the transmitter output (or receiver input) is compliant with an oscilloscope with the
appropriate software.

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1
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RapidlO

enough that increasing the length of the sequence does not cause the resulting eye pattern to change from
one that complies with the RapidlO receive mask to one that does not comply with the mask. The data
carried by any given data signal in the interface may not be correlated with the data carried by any other
data signal in the interface. The zero-crossings of the clock associated with a data signal shall be used as
the timing reference for aligning the multiple recordings of the data signal when the recordings are
overlaid.

While the method used to make the recordings and overlay them to form the eye pattern is not specified,
the method used shall be demonstrably equivalent to the following method. The signal under test is
repeatedly recorded with a digital oscilloscope in infinite persistence mode. Each recording is triggered by
a zero-crossing of the clock associated with the data signal under test. Roughly half of the recordings are
triggered by positive-going clock zero-crossings and roughly half are triggered by negative-going clock
zero-crossings. Each recording is at least 1.9 Ul in length (to ensure that at least one complete eye is
formed) and begins 0.5 Ul before the trigger point (0.5 Ul before the associated clock zero-crossing).
Depending on the length of the individual recordings used to generate the eye pattern, one or more
complete eyes will be formed. Regardless of the number of eyes, the eye whose center is immediately to
the right of the trigger point is the eye used for compliance testing.

An example of an eye pattern generated using the above method with recordings 3 Ul in length is shown
in Figure 41. In this example, there is no skew between the signal under test and the associated clock used
to trigger the recordings. If skew was present, the eye pattern would be shifted to the left or right relative
to the oscilloscope trigger point.

< 05Ul >»<—— 10Ul —>»<— 1.0 Ul —>

o
= 0
_ A
A
Oscilloscope T Eye Used for
(Recording) L—— Compliance L Eye Pattern
Trigger Point Testing

Figure 41. Example Receiver Input Eye Pattern
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Package and Pin Listings

14 Package and Pin Listings

This section details package parameters, pin assignments, and dimensions.

14.1 Package Parameters for the MPC8540 FC-PBGA

The package parameters are as provided in the following list. The package type is 29 mm x 29 mm, 783
flip chip plastic ball grid array (FC-PBGA).

Die size 12.2 mm x 9.5 mm
Package outline 29 mm x 29 mm
Interconnects 783

Pitch 1 mm

Minimum module height 3.07 mm
Maximum module height 3.75mm

Solder Balls 62 Sn/36 Pb/2 Ag
Ball diameter (typical) 0.5 mm
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Table 53. MPC8540 Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;VpGI‘; Notes

TSEC2_RX_CLK E10 [ LVpp
10/100 Ethernet (MIl) Interface
FEC_TXDI[3:0] M1, N1, N4, N5 o} OVpp
FEC_TX_EN P11 o) OVpp
FEC_TX_ER P10 o) OVpp
FEC_TX_CLK V6 | OVpp
FEC_CRS N10 [ OVpp
FEC_COL N11 [ OVpp
FEC_RXD[3:0] N9, N8, N7, N6 | OVpp
FEC_RX_DV P8 [ OVpp
FEC_RX_ER P9 [ OVpp
FEC_RX_CLK V9 | OVpp
RapidlO Interface
RIO_RCLK Y25 | OVpp
RIO_RCLK Y24 [ OVpp
RIO_RDI[0:7] T25, U25, V25, W25, AA25, AB25, AC25, AD25 I OVpp
W_RD[O:?] T24,U24, V24, W24, AA24, AB24, AC24, AD24 I OVpp
RIO_RFRAME AE27 | OVpp
RIO_RFRAME AE26 [ OVpp
RIO_TCLK AC20 O OVpp 11
RIO_TCLK AE21 o} OVpp 11
RIO_TDI[0:7] AE18, AC18, AD19, AE20, AD21, AE22, AC22, O OVpp
AD23
W_TD[O:?] AD18, AE19, AC19, AD20, AC21, AD22, AE23, O OVpp
AC23
RIO_TFRAME AE24 o) OVpp
RIO_TFRAME AE25 o} OVpp
RIO_TX_CLK_IN AF24 [ OVpp
RIO_TX_CLK_IN AF25 | OVpp
I°C interface

IIC_SDA AH22 I/O OVpp 4,20
IIC_SCL AH23 I/O OVpp 4,20
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15.4 Frequency Options

Table 58 shows the expected frequency values for the platform frequency when using a CCB to SYSCLK
ratio in comparison to the memory bus speed.

Table 58. Frequency Options with Respect to Memory Bus Speeds

CCB to
SYSCLK SYSCLK (MHz)
Ratio
16.67 25 33.33 41.63 66.67 83 100 111 133.33
Platform/CCB Frequency (MHz)
2 200 222 267
3 200 250 300 333
4 267 333
5 208 333
6 200 250
8 200 267 333
9 225 300
10 250 333
12 200 300
16 267
16 Thermal
This section describes the thermal specifications of the MPC8540.
16.1 Thermal Characteristics
Table 59 provides the package thermal characteristics for the MPC8540.
Table 59. Package Thermal Characteristics
Characteristic Symbol | Value Unit Notes
Junction-to-ambient Natural Convection on four layer board (2s2p) Roiva 16 °CIW 1,2
Junction-to-ambient (@100 ft/min or 0.5 m/s) on four layer board (2s2p) Roiva 14 °CIW 1,2
Junction-to-ambient (@200 ft/min or 1 m/s) on four layer board (2s2p) Roiva 12 C/W 1,2
Junction-to-board thermal Rog 7.5 *C/W 3
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Figure 47 depicts the primary heat transfer path for a package with an attached heat sink mounted to a
printed-circuit board.

External Resistance Radiation Convection
A

Heat Sink——>»
<«———Thermal Interface Material

-«——— Die/Package
<«— Die Junction
-«——— Package/Leads

Internall Resistance

AL A TR
WY TV °‘W\l Rl

Printed-Circuit Board—>

1

External Resistance Radiation Convection

(Note the internal versus external package resistance)

Figure 47. Package with Heat Sink Mounted to a Printed-Circuit Board

The heat sink removes most of the heat from the device. Heat generated on the active side of the chip is
conducted through the silicon and through the lid, then through the heat sink attach material (or thermal
interface material), and finally to the heat sink. The junction-to-case thermal resistance is low enough that
the heat sink attach material and heat sink thermal resistance are the dominant terms.

16.2.3 Thermal Interface Materials

A thermal interface material is required at the package-to-heat sink interface to minimize the thermal
contact resistance. For those applications where the heat sink is attached by spring clip mechanism,
Figure 48 shows the thermal performance of three thin-sheet thermal-interface materials (silicone,
graphite/oil, floroether oil), a bare joint, and a joint with thermal grease as a function of contact pressure.
As shown, the performance of these thermal interface materials improves with increasing contact pressure.
The use of thermal grease significantly reduces the interface thermal resistance. The bare joint results in a
thermal resistance approximately six times greater than the thermal grease joint.

Heat sinks are attached to the package by means of a spring clip to holes in the printed-circuit board (see
Figure 45). Therefore, the synthetic grease offers the best thermal performance, especially at the low
interface pressure.

When removing the heat sink for re-work, it is preferable to slide the heat sink off slowly until the thermal
interface material loses its grip. If the support fixture around the package prevents sliding off the heat sink,
the heat sink should be slowly removed. Heating the heat sink to 40-50-C with an air gun can soften the
interface material and make the removal easier. The use of an adhesive for heat sink attach is not
recommended.
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SW2
Pad
Data

SW1

OGND
Figure 53. Driver Impedance Measurement

The output impedance of the RapidlO port drivers targets 200-Q2 differential resistance. The value of this
resistance and the strength of the driver’s current source can be found by making two measurements. First,
the output voltage is measured while driving logic 1 without an external differential termination resistor.
The measured voltage is V1 = Rgoyree X lsource- S€CONd, the output voltage is measured while driving logic
1 with an external precision differential termination resistor of value Ry,y,. The measured voltage is

V5 =1/(1/R1 + 1/Ry)) x lgqyrce- SOlVing for the output impedance gives Rqoyrce = Rierm x (V1/Vo —1). The
drive current is then lggyrce = V1/Rsource-

Table 60 summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp,
nominal OVpp, 105°C.

Table 60. Impedance Characteristics

Local Bus, Ethernet,
Impedance DUART, Control, PCI/PCI-X | DDRDRAM | RapidlO | Symbol | Unit
Configuration, Power
Management
RN 43 Target 25 Target 20 Target NA Zy \W
Rp 43 Target 25 Target 20 Target NA Zy \W
Differential NA NA NA 200 Target ZpiEE w

Note: Nominal supply voltages. See Table 1, T; = 105°C.
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M o
From Target SRESET l _D 10 kQ SRESET®
Board So_urces
(if any) HRESET s 10 kQ HRESET!
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11 ®
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® 0
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Physical Pinout COP_TDI
3 DI
COP_TCK
7 TCK
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L+ d
A

Notes: -

1.

w N

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 here.

. Populate this with a 10 Q resistor for short-circuit/current-limiting protection.
. The KEY location (pin 14) is not physically present on the COP header.
. 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.

. 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.

. Asserting SRESET causes a machine check interrupt to the e500 core.

Figure 55. JTAG Interface Connection
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Table 61. Document Revision History (continued)

Rev. No.

Substantive Change(s)

20

Section 1.1—Updated features list to coincide with latest version of the reference manual
Table 1 and Table 2—Addition of SYSCLK to OV

Table 2—Addition of notes 1 and 2

Table 3—Addition of note 1

Table 5—New

Section 4—New

Table 13—Addition of lyrgg

Removed Figure 4 DDR SRAM Input TIming Diagram

Table 15—Modified maximum values for tp;skew

Table 16—Added MSYNC_OUT to tMCKSKEW?2

Figure 5—New

Section 6.2.1—Removed Figure 4, “DDR SDRAM Input Timing Diagram”
Section 8.1—Removed references to 2.5 V from first paragraph

Figure 8—New

Table 21 and Table 22—Modified “conditions” for Iy and I |

Table 23—Addition of min and max for GTX_CLK125 reference clock duty cycle
Table 27 —Addition of min and max for GTX_CLK125 reference clock duty cycle
Table 29—Addition of min and max for GTX_CLK125 reference clock duty cycle
Table 30—VOH min and conditions; |,y and I, conditions

Table 31—Min and max for ty;rxr and tyrxe

Table 32—Min and max for tyrxg and tyrxe

Figure 23 and Figure 24—Changed LSYNC_IN to Internal clock at top of each figure
Figure 18—New

Figure 18—New

Table 36—Removed row for tLBKHOX3

Table 43—New (AC timing of PCI-X at 66 MHz)

Table 53—Addition of note 19

Figure 55—Addition of jumper and note at top of diagram

Table 55: Changed max bus freq for 667 core to 166

Section 16.2.1—Modified first paragraph

Figure 46—Modified

Figure 47—New

Table 59—Modified thermal resistance data

Section 16.2.4.2—Modified first and second paragraphs
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