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Overview

o 256 Kbyte L2 cache/SRAM
— Can be configured as follows
— Full cache mode (256-Kbyte cache).

— Full memory-mapped SRAM mode (256-Kbyte SRAM mapped as a single 256-Kbyte
block or two 128-Kbyte blocks)

— Half SRAM and half cache mode (128-Kbyte cache and 128-Kbyte memory-mapped
SRAM)

— Full ECC support on 64-bit boundary in both cache and SRAM modes
— Cache mode supports instruction caching, data caching, or both

— External masters can force data to be allocated into the cache through programmed memory
ranges or special transaction types (stashing)

— Eight-way set-associative cache organization (1024 sets of 32-byte cache lines)

— Supports locking the entire cache or selected lines. Individual line locks are set and cleared
through Book E instructions or by externally mastered transactions

— Global locking and flash clearing done through writes to L2 configuration registers
— Instruction and data locks can be flash cleared separately
— Read and write buffering for internal bus accesses
— SRAM features include the following:
— 1/0 devices access SRAM regions by marking transactions as snoopable (global)
— Regions can reside at any aligned location in the memory map

— Byte accessible ECC is protected using read-modify-write transactions accesses for smaller
than cache-line accesses.

» Address translation and mapping unit (ATMU)
— Eight local access windows define mapping within local 32-bit address space
— Inbound and outbound ATMUs map to larger external address spaces
— Three inbound windows plus a configuration window on PCI/PCI-X
— Four inbound windows plus a default and configuration window on RapidlO
— Four outbound windows plus default translation for PCI
— Eight outbound windows plus default translation for RapidlO
* DDR memory controller
— Programmable timing supporting DDR-1 SDRAM
— 64-bit data interface, up to 333-MHz data rate
— Four banks of memory supported, each up to 1 Ghyte
— DRAM chip configurations from 64 Mbits to 1 Gbit with x8/x16 data ports
— Full ECC support
— Page mode support (up to 16 simultaneous open pages)
— Contiguous or discontiguous memory mapping
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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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7/ DUART

DUART

This section describes the DC and AC electrical specifications for the DUART interface of the MPC8540.

7.1 DUART DC Electrical Characteristics
Table 19 provides the DC electrical characteristics for the DUART interface of the MPC8540.

Table 19. DUART DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage ViH 2 OVpp + 0.3 \Y
Low-level input voltage i -0.3 0.8 \Y
Input current Iin — +5 A
(V|N 1 =0Vor V|N = VDD)
High-level output voltage Vo OVpp—0.2 — \Y
(OVDD = min, lOH =-100 HA)
Low-level output voltage VoL — 0.2 \
(OVDD = min, lOL =100 HA)

Note:

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

and Table 2.

7.2 DUART AC Electrical Specifications

Table 20 provides the AC timing parameters for the DUART interface of the MPC8540.
Table 20. DUART AC Timing Specifications

Oversample rate

Parameter Value Unit Notes
Minimum baud rate fce_cLk / 1048576 baud 3
Maximum baud rate fcer ck /16 baud 1,3
16 — 2,3

Notes:

1.Actual attainable baud rate will be limited by the latency of interrupt processing.
2.The middle of a start bit is detected as the 8" sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit

values are sampled each 16" sample.
3.Guaranteed by design.
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Ethernet: Three-Speed,10/100, Mll Management

8 Ethernet: Three-Speed,10/100, MIl Management

This section provides the AC and DC electrical characteristics for three-speed, 10/100, and Ml
management.

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

The electrical characteristics specified here apply to all GMII (gigabit media independent interface), Ml
(media independent interface), TBI (ten-bit interface), RGMII (reduced gigabit media independent
interface), and RTBI (reduced ten-bit interface) signals except MDIO (management data input/output) and
MDC (management data clock). The RGMII and RTBI interfaces are defined for 2.5 V, while the GMII,
MII, and TBI interfaces can be operated at 3.3 or 2.5 V. Whether the GMII, MII, or TBI interface is
operated at 3.3 or 2.5V, the timing is compliant with the IEEE 802.3 standard. The RGMII and RTBI
interfaces follow the Hewlett-Packard reduced pin-count interface for Gigabit Ethernet Physical Layer
Device Specification Version 1.2a (9/22/2000). The electrical characteristics for MDIO and MDC are
specified in Section 8.4, “Ethernet Management Interface Electrical Characteristics.”

8.1.1 TSEC DC Electrical Characteristics

All GMII, MII, TBI, RGMII, and RTBI drivers and receivers comply with the DC parametric attributes
specified in Table 21 and Table 22. The potential applied to the input of a GMII, MlI, TBI, RGMI|I, or
RTBI receiver may exceed the potential of the receiver’s power supply (i.e., a GMII driver powered from
a 3.6 V supply driving Vg 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 21. GMII, Mll, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage 3.3 V LVpp 3.13 3.47 \%
Output high voltage VoH 2.40 LVpp+ 0.3 \
(LVpp = Min, Igy = —4.0 mA)
Output low voltage VoL GND 0.50 \Y,

(LVpp = Min, I, = 4.0 mA)

Input high voltage ViH 1.70 LVpp + 0.3
Input low voltage Vi -0.3 0.90
Input high current IH — 40 pA
(Vin* = LVpp)
Input low current m —600 — pA
(Vin ' = GND)
Note:

1.The symbol Vy, in this case, represents the LV,\ symbol referenced in Table 1 and Table 2.
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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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Internal launch/capture clock
T1

T3

LCLK

GPCM Mode Output Signals:
LCS[0:7J/LWE

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[0:31]/LDPJ[0:3]
(DLL Bypass Mode)

UPM Mode Output Signals:
LCSJ[0:7])/LBS[0:3])/LGPLJ[0:5]

—> U BKHKT

Local Bus

t BkLOVL —>

|
, LLBKLOX1L —>

t BIvKH2 >
:(—tLBIXKHZ
|

~<— 1 BkLOZ1

T
fLeiviHL >
<l BIXKH1

Figure 22. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Bypass Mode)
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JTAG

10 JTAG

This section describes the AC electrical specifications for the IEEE 1149.1 (JTAG) interface of the
MPC8540.

Table 38 provides the JTAG AC timing specifications as defined in Figure 26 through Figure 29.
Table 38. JTAG AC Timing Specifications (Independent of SYSCLK) 1

At recommended operating conditions (see Table 2).

Parameter Symbol 2 Min Max Unit Notes
JTAG external clock frequency of operation fite 0 33.3 MHz
JTAG external clock cycle time t 76 30 — ns
JTAG external clock pulse width measured at 1.4 V tITKHKL 15 — ns
JTAG external clock rise and fall times tyrer & yTaE 0 2 ns 6
TRST assert time trrsT 25 — ns 3
Input setup times: ns
Boundary-scan data L TDVKH 4 — 4
TMS, TDI LTIVKH 0 —
Input hold times: ns
Boundary-scan data L TDXKH 20 — 4
TMS, TDI tITIXKH 25 —
Valid times: ns
Boundary-scan data tyTkLDV 4 20 5
TDO TkLOV 4 25
Output hold times: ns
Boundary-scan data tyTkLDX S
TDO tTkLOX
JTAG external clock to output high impedance: ns
Boundary-scan data t3TKLDZ 3 19 5,6
TDO tyTKLOZ 3 9
Notes:

1.All outputs are measured from the midpoint voltage of the falling/rising edge of ty¢| k to the midpoint of the signal in
question. The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load
(see Figure 25). Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2.The symbols used for timing specifications herein follow the pattern of t st 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,
tyrpvkH Symbolizes JTAG device timing (JT) with respect to the time data input signals (D) reaching the valid state

(V) relative to the ty7g clock reference (K) going to the high (H) state or setup time. Also, typxky Symbolizes JTAG
timing (JT) with respect to the time data input signals (D) went invalid (X) relative to the t;1g clock reference (K)
going to the high (H) state. Note that, in general, the clock reference symbol representation is based on three
letters representing the clock of a particular functional. For rise and fall times, the latter convention is used with
the appropriate letter: R (rise) or F (fall).

3.TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
4.Non-JTAG signal input timing with respect to tyc .

5.Non-JTAG signal output timing with respect to tyc) k.

6.Guaranteed by design.
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12C

Figure 29 provides the test access port timing diagram.

JTAG \
External Clock K VM N M
LITIVKH —>
. <— t3TIXKH
Input
TDI, TMS — >< Data Valid >< /
< tTKLOV
tyTkLOX —> <—
TDO Output Data Valid

—> trkLoz ’<7
TDO Output Data Valid > | N

VM = Midpoint Voltage (OVpp/2)

Figure 29. Test Access Port Timing Diagram

11 12C

This section describes the DC and AC electrical characteristics for the 12C interface of the MPC8540.

11.1 1°C DC Electrical Characteristics

Table 39 provides the DC electrical characteristics for the 1°C interface of the MPC8540.
Table 39. I12C DC Electrical Characteristics

At recommended operating conditions with OVpp of 3.3 V + 5%.

Parameter Symbol Min Max Unit Notes
Input high voltage level V4 0.7 x OVpp OVppt 0.3 \
Input low voltage level Vi -0.3 0.3 x OVpp \
Low level output voltage VoL 0 0.2 x OVpp \Y 1
Pulse width of spikes which must be suppressed ti2KHKL 0 50 ns 2
by the input filter
Input current each 1/O pin (input voltage is I -10 10 pA 3
between 0.1 x OVpp and 0.9 x OVpp(max)
Capacitance for each I/O pin C — 10 pF
Notes:

1.0Output voltage (open drain or open collector) condition = 3 mA sink current.
2.Refer to the MPC8540 Integrated Processor Preliminary Reference Manual for information on the digital filter used.
3.1/0 pins will obstruct the SDA and SCL lines if OVpp is switched off.
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RapidlO

Figure 35 shows the DC driver signal levels.

Voa B
RERM
100 Q VOD = VOA - VOB
(no m)
Vos (a)
Vob = Voa — Vo Voscm = (Voa + Vop)/2 AV
A A oS
454 mV vV 1.375V
———————————————— OHCM [ ———————--——-——-—--—-—~- !L
Vi---- 247 mV Vonp N

VoreMf---=--------—--—-
1.125V

V+AVop | == - === - —247mv
N — 0

V—AVop b oo oo oo T2

Y Differential Specifications Y Common-Mode Specifications

(b) (©)

Note: Vg refers to voltage at output A; Vg refers to voltage at output B.

Y

Figure 35. DC Driver Signal Levels

13.2 RapidlO AC Electrical Specifications

This section contains the AC electrical specifications for a RapidlO 8/16 LP-LVDS device. The interface
defined is a parallel differential low-power high-speed signal interface. Note that the source of the transmit
clock on the RapidlO interface is dependent on the settings of the LGPL[0:1] signals at reset. Note that the
default setting makes the core complex bus (CCB) clock the source of the transmit clock. See Chapter 4
of the Reference Manual for more details on reset configuration settings.

13.3 RapidlO Concepts and Definitions

This section specifies signals using differential voltages. Figure 36 shows how the signals are defined. The
figure shows waveforms for either a transmitter output (TD and TD) or a receiver input (RD and RD). Each
signal swings between A volts and B volts where A > B. Using these waveforms, the definitions are as
follows:

 The transmitter output and receiver input signals TD, TD, RD, and RD each have a peak-to-peak
swing of A-B volts.

« The differential output signal of the transmitter, Vqp, is defined as V1p - VTp.
» The differential input signal of the receiver, V,p, is defined as Vrp - Vrp-

» The differential output signal of the transmitter or input signal of the receiver, ranges from
A - B volts to — (A - B) volts.
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RapidlO

13.3.2 RapidlO Receiver AC Timing Specifications

The RapidIO receiver AC timing specifications are provided in Table 50. A receiver shall comply with the
specifications for each data rate/frequency for which operation of the receiver is specified. Unless
otherwise specified, these specifications are subject to the following conditions.

» The specifications apply over the supply voltage and ambient temperature ranges specified by the
device vendor.

» The specifications apply for any combination of data patterns on the data signals.
» The specifications apply over the receiver common mode and differential input voltage ranges.
» Clock specifications apply only to clock signals.
» Data specifications apply only to data signals (FRAME, D[0:7])
Table 50. RapidlO Receiver AC Timing Specifications—500 Mbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max

Duty cycle of the clock input DC 47 53 % 1,5
Data valid DV 1080 ps 2
Allowable static skew between any two data inputs topaIR — 380 ps 3
within a 8-/9-bit group

Allowable static skew of data inputs to associated clock tskEW,PAIR -300 300 ps 4

Notes:

1.Measured at V|p=0V.

2.Measured using the RapidlO receive mask shown in Figure 40.
3.See Figure 43.

4.See Figure 42 and Figure 43.

5.Guaranteed by design.

Table 51. RapidlO Receiver AC Timing Specifications—750 Mbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max

Duty cycle of the clock input DC a7 53 % 1,5
Data valid DV 600 — ps 2
Allowable static skew between any two data inputs toPAIR — 400 ps 3
within a 8-/9-bit group

Allowable static skew of data inputs to associated clock | tskewpalr —267 267 ps 4

Notes:

1.Measured atV,p =0 V.

2.Measured using the RapidlO receive mask shown in Figure 40.
3.See Figure 43.

4.See Figure 42 and Figure 43.

5.Guaranteed by design.
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RapidlO

Figure 42 shows the definitions of the data to clock static skew parameter tgxgy pajr @and the data valid

window parameter DV. The data and frame bits are those that are associated with the clock. The figure

applies for all zero-crossings of the clock. All of the signals are differential signals. VVp represents Vg for
the transmitter and V|p for the receiver. The center of the eye is defined as the midpoint of the region in

which the magnitude of the signal voltage is greater than or equal to the minimum DV voltage.

Vp Clock x Y iy K- Vp=0V

[€<—— 0.5 Ul —>

Vp Clock x e e Z—VD=0V

tskew,PAIR —>| <—

<—0.5 DV —>»<—0.5 DV —>
| VHDmim
D[0:7]/D[8:15], FRAME Eye Opening
VHDmim
< DV >

Figure 42. Data to Clock Skew

Figure 43 shows the definition of the data to data static skew parameter tppa g and how the skew
parameters are applied.

Center Point for Clock 1.0 Ul Nominal
05Ul =
1)

i )

CLKO (CLK

Center point of the
data valid window of
the earliest allowed data
bit for data grouped

late with respect

to clock

Center point of the
data valid window of
the latest allowed data
bit for data grouped
late with respect

to clock

D[0:7)/D[8:15], FRAME

| l |

| |
'«————>— Ippar
tskEW,PAIR —> l<—

Figure 43. Static Skew Diagram
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Package and Pin Listings

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 exposed metal capacitor pads on package top.
The socket lid must always be oriented to Al.

N o g~ w

14.3 Pinout Listings

Table 53 provides the pin-out listing for the MPC8540, 783 FC-PBGA package.
Table 53. MPC8540 Pinout Listing

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI/PCI-X

PCI_AD[63:0] AA14, AB14, AC14, AD14, AE14, AF14, AG14, I/0 OVpp 17

AH14, V15, W15, Y15, AA15, AB15, AC15, AD15,

AG15, AH15, V16, W16, AB16, AC16, AD16, AE16,

AF16, V17, W17, Y17, AAl17, AB17, AE17, AF17,

AF18, AH6, AD7, AE7, AH7, AB8, AC8, AF8, AGS,

AD9, AE9, AF9, AG9, AH9, W10, Y10, AA10, AE11,

AF11, AG11, AH11, V12, W12, Y12, AB12, AD12,

AE12, AG12, AH12, V13, Y13, AB13, AC13
PCI_C_BE[7:0] AG13, AH13, V14, W14, AH8, AB10, AD11, AC12 110 OVpp 17
PCI_PAR AAl1l I/10 OVpp
PCI_PARG64 Y14 110 OVpp
PCI_FRAME AC10 110 OVpp 2
PCI_TRDY AG10 110 OVpp 2
PCI_IRDY AD10 I/O OVpp 2
PCI_STOP V11 11O OVpp 2
PCI_DEVSEL AH10 I/O OVpp 2
PCI_IDSEL AA9 | OVpp
PCI_REQ64 AE13 I/1O OVpp | 5,10
PCI_ACK64 AD13 I/O OVpp 2
PCI_PERR w11l I/O OVpp 2
PCI_SERR Y11 11O OVpp 2,4
PCI_REQO AF5 11O OVpp
PCI_REQ[1:4] AF3, AE4, AG4, AE5 | OVpp
PCI_GNTIO0] AE6 110 OVpp
PCI_GNTI[1:4] AG5, AH5, AF6, AG6 (0] OVpp 59

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1
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System Design Information

COP_TDO NC
COP_TDI COP_TRST
NC [6] | cop_vDD_SENSE

COP_TCK COP_CHKSTP_IN
cop_Tms | [9] NC

COP_SRESET | [11] [12] | NC

COP_HRESET No pin

COP_CHKSTP_OUT GND

Figure 54. COP Connector Physical Pinout

17.8.1 Termination of Unused Signals

If the JTAG interface and COP header will not be used, Freescale recommends the following connections:

* TRST should be tied to HRESET through a 0 kQ isolation resistor so that it is asserted when the
system reset signal (HRESET) is asserted, ensuring that the JTAG scan chain is initialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
as shown in Figure 55. If this is not possible, the isolation resistor will allow future access to TRST
in case a JTAG interface may need to be wired onto the system in future debug situations.

» Tie TCK to OVpp through a 10 kQ resistor. This will prevent TCK from changing state and
reading incorrect data into the device.

* No connection is required for TDI, TMS, or TDO.

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1
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Document Revision History

Table 61. Document Revision History (continued)

Rev. No. Substantive Change(s)

3.2 Updated Table 1 and Table 2 with 1.0 GHz device parameter requirements.

Added Section 2.1.2, “Power Sequencing”.

Updated Table 4 with Maximum power data.

Updated Table 4 and Table 5 with 1 GHz speed grade information.

Updated Table 6 with corrected typical I/O power numbers.

Updated Table 7 Note 2 lower voltage measurement point.

Replaced Table 7 Note 5 with spread spectrum clocking guidelines.

Added to Table 8 rise and fall time information.

Added Section 4.4, “Real Time Clock Timing”.

Added precharge information to Section 6.2.2, “DDR SDRAM Output AC Timing Specifications”.
Updated Table 20 minimum and maximum baud rates.

Removed V,_and V4 references from Table 23, Table 24, Table 25, and Table 26.

Added reference level note to Table 23, Table 24, Table 25, Table 26, Table 27, Table 28, and Table 29.
Updated TXD references to TCG in Section 8.2.3.1, “TBI Transmit AC Timing Specifications”.
Updated PMA_RX_CLK references to RX_CLK in Section 8.2.3.2, “TBI Receive AC Timing Specifications”.
Updated trrkppx value in Table 27.

Updated RXD references to RCG in Section 8.2.3.2, “TBI Receive AC Timing Specifications”.
Updated Table 29 Note 2.

Removed V,_and V, references from Table 31, and Table 32.

Added reference level note to Table 31, and Table 32.

Corrected Figure 15 and Figure 16.

Corrected Table 34 fypc and typc to reflect the correct minimum operating frequency.
Updated Table 34 ty,pknpyv and typkrpx values for clarification.

Added t; gk and updated Note 2 in Table 37.

Corrected LGTA timing references in Figure 19.

Updated Figure 20, Figure 22, and Figure 24.

Updated Figure 44.

Clarified Table 53 Note 5.

Updated Table 54 and Table 55 with 1 GHz information.

Added heat sink removal discussion to Section 16.2.3, “Thermal Interface Materials”.
Corrected and added 1 GHz part number to Table 62.

3.1 Updated Table 4 and Table 5.

Added Table 6.

Added MCK duty cycle to Table 16.

Updated fy pc, tvpe tmokHpy: @nd typkrpx Parameters in Table 34.

Added LALE to t, gkHoyz Parameter in Table 36 and Table 37, and updated Figure 19 and Figure 20.
Corrected active level designations of some of the pins in Table 53.

Updated Table 62.
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Table 61. Document Revision History (continued)

Rev. No.

Substantive Change(s)

3.0

Table 1—Corrected MIl management voltage reference
Section 2.1.3—New

Table 2—Corrected MIl management voltage reference
Table 4—Added Vpp power table

Table 5—Added AVpp power table

Table 7—New

Table 8—New

Table 9—New

Table 13—Added overshoot/undershoot note.

Figure 4—New

Table 16—Restated tycxskewi @S tmckskew: removed tyckskewe; added speed-specific minimum values for
333, 266, and 200 MHz; updated tppsyme Values.

Updated chapter to reflect that GMII, MIl and TBI can be run with 2.5V signalling.

Table 34—Added MDIO output valid timing

Table 36—Updated t| gk, tgixkH1: @nd tgoToT-

Table 37—New

Table 20, Table 22, Table 24—Updated clock reference

Table 44—Updated tpcyvkH

Section 14.1— Changed minimum height from 2.22 to 3.07 and maximum from 2.76 to 3.75

Table 53.—Updated MIl management voltage reference and added note 20.

Section 16.2.4.1—Changed eJC from 0.3 to 0.8; changed die-junction temperature from 67 to 71
Section 17.7—Added paragraph that begins “TSEC1_TXD[3:0]..."
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19 Device Nomenclature

Ordering information for the parts fully covered by this specification document is provided in
Section 19.1, “Nomenclature of Parts Fully Addressed by this Document.”

19.1 Nomenclature of Parts Fully Addressed by this Document

Table 62 provides the Freescale part numbering nomenclature for the MPC8540. Note that the individual
part numbers correspond to a maximum processor core frequency. For available frequencies, contact your
local Freescale sales office. In addition to the processor frequency, the part numbering scheme also
includes an application modifier which may specify special application conditions. Each part number also
contains a revision code which refers to the die mask revision number.

Table 62. Part Numbering Nomenclature

MPC nnnn t pp ff(f) c r
Product Part Temperature Package 2 Processor Platform Revision Level
Code |lIdentifier Rangel! 9 Frequency >4 | Frequency

MPC 8540 Blank =0 to 105°C | PX=FC-PBGA|833=833MHz |L=333MHz |B=Rev.2.0
C = —-40 to 105°C VT = FC-PBGA | 667 = 667 MHz |J =266 MHz |(SVR = 0x80300020)

(Pb-free) C=Rev. 2.1
(SVR = 0x80300021)

MPC 8540 Blank =0 to 105°C | PX =FC-PBGA |AQ =1.0 GHz F=333MHz |B=Rev.2.0
C = —40 to 105°C VT = FC-PBGA (SVR = 0x80300020)

(Pb-free) C=Rev.2.1
(SVR = 0x80300021)

Notes:

1.For Temperature Range=C, Processor Frequency is limited to 667 MHz.

2.See Section 14, “Package and Pin Listings,” for more information on available package types.

3.Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. The core must be clocked at a minimum frequency of 400MHz. A device must
not be used beyond the core frequency or platform frequency indicated on the device.

4.Designers should use the maximum power value corresponding to the core and platform frequency grades indicated on the
device. A lower maximum power value should not be assumed for design purposes even when running at a lower
frequency.
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