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1  Overview
The following section provides a high-level overview of the MPC8540 features. Figure 1 shows the major 
functional units within the MPC8540.

Figure 1. MPC8540 Block Diagram

1.1 Key Features 
The following lists an overview of the MPC8540 feature set.

• High-performance, 32-bit Book E–enhanced core that implements the Power Architecture
— 32-Kbyte L1 instruction cache and 32-Kbyte L1 data cache with parity protection. Caches can 

be locked entirely or on a per-line basis. Separate locking for instructions and data
— Memory management unit (MMU) especially designed for embedded applications
— Enhanced hardware and software debug support
— Performance monitor facility (similar to but different from the MPC8540 performance monitor 

described in Chapter 18, “Performance Monitor.”
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• 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:

– I/O 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 RapidIO
– Four outbound windows plus default translation for PCI
– Eight outbound windows plus default translation for RapidIO

• 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 Gbyte
— 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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— Read-modify-write support for RapidIO atomic increment, decrement, set, and clear 
transactions

— Sleep mode support for self refresh SDRAM
— Supports auto refreshing
— On-the-fly power management using CKE signal
— Registered DIMM support
— Fast memory access via JTAG port
— 2.5-V SSTL2 compatible I/O

• RapidIO interface unit
— 8-bit RapidIO I/O and messaging protocols
— Source-synchronous double data rate (DDR) interfaces
— Supports small type systems (small domain, 8-bit device ID)
— Supports four priority levels (ordering within a level)
— Reordering across priority levels
— Maximum data payload of 256 bytes per packet
— Packet pacing support at the physical layer
— CRC protection for packets
— Supports atomic operations increment, decrement, set, and clear
— LVDS signaling

• RapidIO–compliant message unit
— One inbound data message structure (inbox)
— One outbound data message structure (outbox)
— Supports chaining and direct modes in the outbox
— Support of up to 16 packets per message
— Support of up to 256 bytes per packet and up to 4 Kbytes of data per message
— Supports one inbound doorbell message structure

• Programmable interrupt controller (PIC)
— Programming model is compliant with the OpenPIC architecture
— Supports 16 programmable interrupt and processor task priority levels
— Supports 12 discrete external interrupts
— Supports 4 message interrupts with 32-bit messages
— Supports connection of an external interrupt controller such as the 8259 programmable 

interrupt controller
— Four global high resolution timers/counters that can generate interrupts
— Supports 22 other internal interrupt sources
— Supports fully nested interrupt delivery
— Interrupts can be routed to external pin for external processing
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2.1.2 Power Sequencing
The MPC8540 requires its power rails to be applied in a specific sequence in order to ensure proper device 
operation. These requirements are as follows for power up:

1. VDD, AVDD
2. GVDD, LVDD, OVDD (I/O supplies)

Items on the same line have no ordering requirement with respect to one another. Items on separate lines 
must be ordered sequentially such that voltage rails on a previous step must reach 90 percent of their value 
before the voltage rails on the current step reach 10 percent of theirs.

NOTE

If the items on line 2 must precede items on line 1, please ensure that the 
delay will not exceed 500 ms and the power sequence is not done greater 
than once per day in production environment.

NOTE

From a system standpoint, if the I/O power supplies ramp prior to the VDD 
core supply, the I/Os on the MPC8540 may drive a logic one or zero during 
power-up.

2.1.3 Recommended Operating Conditions
Table 2 provides the recommended operating conditions for the MPC8540. Note that the values in Table 2 
are the recommended and tested operating conditions. Proper device operation outside of these conditions 
is not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol
Recommended 

Value
Unit

Core supply voltage

For devices rated at 667 and 833 MHz

For devices rated at 1 GHz

VDD
1.2 V ± 60 mV
1.3 V ± 50 mV

V

PLL supply voltage
For devices rated at 667 and 833 MHz

For devices rated at 1 GHz

AVDD
1.2 V ± 60 mV
1.3 V ± 50 mV

V

DDR DRAM I/O voltage GVDD 2.5 V ± 125 mV V

Three-speed Ethernet I/O voltage LVDD 3.3 V ± 165 mV
2.5 V ± 125 mV

V

PCI/PCI-X, local bus, RapidIO, 10/100 Ethernet, MII management, DUART, 
system control and power management, I2C, and JTAG I/O voltage

OVDD 3.3 V ± 165 mV V
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Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8540 for the 3.3-V 
signals, respectively.

Figure 3. Maximum AC Waveforms on PCI interface for 3.3-V Signaling

2.1.4 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

Driver Type
Programmable

Output Impedance
(Ω)

Supply
Voltage

Notes

Local bus interface utilities signals 25 OVDD = 3.3 V 1

42 (default)

PCI signals 25 2

42 (default)

DDR signal 20 GVDD = 2.5 V

TSEC/10/100 signals 42 LVDD = 2.5/3.3 V

DUART, system control, I2C, JTAG 42 OVDD = 3.3 V

RapidIO N/A (LVDS signaling) N/A

Notes:
1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in 

PORIMPSCR.
2. The drive strength of the PCI interface is determined by the setting of the PCI_GNT1 signal at reset.

11 ns
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Overvoltage
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4 ns
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62.5 ns
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4.3 RapidIO Transmit Clock Input Timing
Table 9 provides the RapidIO transmit clock input (RIO_TX_CLK_IN) AC timing specifications for the 
MPC8540.

4.4 Real Time Clock Timing
Table 10 provides the real time clock (RTC) AC timing specifications for the MPC8540.

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 9. RIO_TX_CLK_IN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes

RIO_TX_CLK_IN frequency fRCLK 125 — — MHz

RIO_TX_CLK_IN cycle time tRCLK — — 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.

Table 10. RTC AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes

RTC clock high time tRTCH 2 x 
tCCB_CLK

— — ns

RTC clock low time tRTCL 2 x 
tCCB_CLK

— — ns

Table 11. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes

Required assertion time of HRESET 100 — μs

Minimum assertion time for SRESET 512 — SYSCLKs 1

PLL input setup time with stable SYSCLK before 
HRESET negation

100 — μs

Input setup time for POR configs (other than PLL config) 
with respect to negation of HRESET 

4 — SYSCLKs 1

Input hold time for POR configs (including PLL config) 
with respect to negation of HRESET 

2 — SYSCLKs 1
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Figure 15 shows the MII transmit AC timing diagram.

Figure 15. MII Transmit AC Timing Diagram

8.3.2.2 MII Receive AC Timing Specifications

Table 32 provides the MII receive AC timing specifications.
 

Table 32. MII Receive AC Timing Specifications

Parameter/Condition Symbol 1 Min Typ Max Unit

RX_CLK clock period 10 Mbps tMRX — 400 — ns

RX_CLK clock period 100 Mbps tMRX — 40 — ns

RX_CLK duty cycle tMRXH/tMRX 35 — 65 %

RXD[7:0], TX_DV, TX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns

RXD[7:0], TX_DV, TX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns

RX_CLK clock rise and fall time tMRXR, tMRXF 
2,3 1.0 — 4.0 ns

Note:
1.The symbols used for timing specifications herein follow the pattern of t(first 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, tMRDVKH 
symbolizes MII receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to 
the tMRX clock reference (K) going to the high (H) state or setup time. Also, tMRDXKH symbolizes MII receive timing 
(GR) with respect to the time data input signals (D) went invalid (X) relative to the tMRX clock reference (K) going to 
the high (H) state or hold time. Note that, in general, the clock reference symbol representation is based on two to 
three letters representing the clock of a particular functional. For example, the subscript of tMRX represents the MII 
(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.

TX_CLK

TXD[3:0]

tMTKHDX

tMTX

tMTXH

tMTXR

tMTXF

TX_EN
TX_ER
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Figure 22. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Bypass Mode)
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Figure 29 provides the test access port timing diagram.

Figure 29. Test Access Port Timing Diagram

11  I2C 
This section describes the DC and AC electrical characteristics for the I2C interface of the MPC8540.

11.1 I2C DC Electrical Characteristics
Table 39 provides the DC electrical characteristics for the I2C interface of the MPC8540.

Table 39. I2C DC Electrical Characteristics

At recommended operating conditions with OVDD of 3.3 V ± 5%.

Parameter Symbol Min Max Unit Notes

Input high voltage level VIH 0.7 × OVDD OVDD+ 0.3 V

Input low voltage level VIL –0.3 0.3 × OVDD V

Low level output voltage VOL 0 0.2 × OVDD V 1

Pulse width of spikes which must be suppressed 
by the input filter

tI2KHKL 0 50 ns 2

Input current each I/O pin (input voltage is 
between 0.1 × OVDD and 0.9 × OVDD(max)

II –10 10 μA 3

Capacitance for each I/O pin CI — 10 pF

Notes:
1.Output 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.I/O pins will obstruct the SDA and SCL lines if OVDD is switched off.

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTIVKH
tJTIXKH

JTAG
External Clock

Output Data Valid

tJTKLOX

tJTKLOZ

tJTKLOV

Input
Data Valid

Output Data Valid

TDI, TMS

TDO

TDO
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Figure 37. Example Compliance Mask

Y = minimum data valid amplitude
Z = maximum amplitude
1 UI = 1 unit interval = 1/baud rate
X1 = end of zero crossing region
X2 = beginning of data valid window
DV = data valid window = 1 – 2 × X2

The waveform of the signal under test must fall within the unshaded area of the mask to be compliant. 
Different masks are used for the driver output and the receiver input allowing each to be separately 
specified.

13.3.1 RapidIO Driver AC Timing Specifications
Driver AC timing specifications are provided in Table 47, Table 48, and Table 49. A driver shall comply 
with the specifications for each data rate/frequency for which operation of the driver 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 output of a driver shall be connected to a 100 Ω, ±1%, differential (bridged) resistive load.
• Clock specifications apply only to clock signals.
• Data specifications apply only to data signals (FRAME, D[0:7]).

Table 47. RapidIO Driver AC Timing Specifications—500 Mbps Data Rate

Characteristic Symbol
Range

Unit Notes
Min Max

Differential output high voltage VOHD 200 540 mV 1

Differential output low voltage VOLD –540 –200 mV 1

X2

Z

0

Y

–Y

–Z

1–X2

DV

D
iff

er
en

tia
l (

V
)

Time (UI)
0 1X1 1–X1
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Duty cycle DC 48 52 % 2, 6

VOD rise time, 20%–80% of peak-to-peak 
differential signal swing

tFALL 200 — ps 3, 6

VOD fall time, 20%–80% of peak-to-peak 
differential signal swing

tRISE 200 — ps 6

Data valid DV 1260 — ps

Skew of any two data outputs tDPAIR — 180 ps 4, 6

Skew of single data outputs to associated clock tSKEW,PAIR –180 180 ps 5, 6

Notes:
1.See Figure 38.
2.Requires ±100 ppm long term frequency stability.

3.Measured at VOD = 0 V.

4.Measured using the RapidIO transmit mask shown in Figure 38.
5.See Figure 43.

6.Guaranteed by design.

Table 48. RapidIO Driver AC Timing Specifications—750 Mbps Data Rate

Characteristic Symbol
Range

Unit Notes
Min Max

Differential output high voltage VOHD 200 540 mV 1

Differential output low voltage VOLD –540 –200 mV 1

Duty cycle DC 48 52 % 2, 6

VOD rise time, 20%–80% of peak-to-peak 
differential signal swing

tFALL 133 — ps 3, 6

VOD fall time, 20%–80% of peak-to-peak 
differential signal swing

tRISE 133 — ps 6

Data valid DV 800 — ps 6

Skew of any two data outputs tDPAIR — 133 ps 4, 6

Skew of single data outputs to associated clock tSKEW,PAIR –133 133 ps 5, 6

Notes:
1.See Figure 38.

2.Requires ±100 ppm long term frequency stability.
3.Measured at VOD = 0 V.

4.Measured using the RapidIO transmit mask shown in Figure 38.

5.See Figure 43.

6.Guaranteed by design.

Table 47. RapidIO Driver AC Timing Specifications—500 Mbps Data Rate (continued)

Characteristic Symbol
Range

Unit Notes
Min Max
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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 × 29 mm, 783 
flip chip plastic ball grid array (FC-PBGA).

Die size 12.2 mm × 9.5 mm 
Package outline 29 mm × 29 mm
Interconnects 783 
Pitch 1 mm
Minimum module height 3.07 mm
Maximum module height 3.75 mm
Solder Balls 62 Sn/36 Pb/2 Ag 
Ball diameter (typical) 0.5 mm
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RESERVED C1, T11, U11, AF1 — — 15

SENSEVDD L12 Power for Core
(1.2 V)

VDD 13

SENSEVSS K12 — — 13

VDD M13, M15, M17, N14, N16, P13, P15, P17, R12, 
R14, R16, T13, T15, T17, U12, U14, AH17

Power for Core
(1.2 V)

VDD

Notes: 
1.All multiplexed signals are listed only once and do not re-occur. For example, LCS5/DMA_REQ2 is listed only once in the 

Local Bus Controller Interface section, and is not mentioned in the DMA section even though the pin also functions as 
DMA_REQ2.

2.Recommend a weak pull-up resistor (2–10 kΩ) be placed on this pin to OVDD.
3.This pin must always be tied to GND. .

4.This pin is an open drain signal.

5.This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the MPC8540 is in 
the reset state. This pull-up is designed such that it can be overpowered by an external 4.7-kΩ pull-down resistor. If an 
external device connected to this pin might pull it down during reset, then a pull-up or active driver is needed if the signal 
is intended to be high during reset.

6.Treat these pins as no connects (NC) unless using debug address functionality.

7.The value of LA[28:31] during reset sets the CCB clock to SYSCLK PLL ratio. These pins require 4.7-kΩ pull-up or 
pull-down resistors. See Section 15.2, “Platform/System PLL Ratio.” 

8.The value of LALE and LGPL2 at reset set the e500 core clock to CCB Clock PLL ratio. These pins require 4.7-kΩ pull-up 
or pull-down resistors. See the Section 15.3, “e500 Core PLL Ratio.”

9.Functionally, this pin is an output, but structurally it is an I/O because it either samples configuration input during reset or 
because it has other manufacturing test functions. This pin will therefore be described as an I/O for boundary scan.

10.This pin functionally requires a pull-up resistor, but during reset it is a configuration input that controls 32- vs. 64-bit PCI 
operation. Therefore, it must be actively driven low during reset by reset logic if the device is to be configured to be a 
64-bit PCI device. Refer to the PCI Specification.

11.This output is actively driven during reset rather than being three-stated during reset.

12.These JTAG pins have weak internal pull-up P-FETs that are always enabled.

13.These pins are connected to the VDD/GND planes internally and may be used by the core power supply to improve 
tracking and regulation.

14.Internal thermally sensitive resistor.
15.No connections should be made to these pins.

16.These pins are not connected for any functional use.

17.PCI specifications recommend that a weak pull-up resistor (2–10 kΩ) be placed on the higher order pins to OVDD when 
using 64-bit buffer mode (pins PCI_AD[63:32] and PCI_C_BE[7:4]). 

18.Note that these signals are POR configurations for Rev. 1.x and notes 5 and 9 apply to these signals in Rev. 1.x but not 
in later revisions.

19 If this pin is connected to a device that pulls down during reset, an external pull-up is required to drive this pin to a logic 
–1 state during reset.

20.Recommend a pull-up resistor (~1 KΩ) b placed on this pin to OVDD.

21.These are test signals for factory use only and must be pulled up (100 Ω - 1 kΩ) to OVDD for normal machine operation.
22.If this signal is used as both an input and an output, a weak pull-up (~10 kΩ) is required on this pin.

Table 53. MPC8540 Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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15.2 Platform/System PLL Ratio 
The platform clock is the clock that drives the L2 cache, the DDR SDRAM data rate, and the e500 core 
complex bus (CCB), and is also called the CCB clock. The values are determined by the binary value on 
LA[28:31] at power up, as shown in Table 56.

There is no default for this PLL ratio; these signals must be pulled to the desired values.

15.3 e500 Core PLL Ratio
Table 57 describes the clock ratio between the e500 core complex bus (CCB) and the e500 core clock. This 
ratio is determined by the binary value of LALE and LGPL2 at power up, as shown in Table 57.

Table 56. CCB Clock Ratio

Binary Value of
LA[28:31] Signals

Ratio Description

0000 16:1 ratio CCB clock: SYSCLK (PCI bus)

0001 Reserved

0010 2:1 ratio CCB clock: SYSCLK (PCI bus)

0011 3:1 ratio CCB clock: SYSCLK (PCI bus)

0100 4:1 ratio CCB clock: SYSCLK (PCI bus)

0101 5:1 ratio CCB clock: SYSCLK (PCI bus)

0110 6:1 ratio CCB clock: SYSCLK (PCI bus)

0111 Reserved

1000 8:1 ratio CCB clock: SYSCLK (PCI bus)

1001 9:1 ratio CCB clock: SYSCLK (PCI bus)

1010 10:1 ratio CCB clock: SYSCLK (PCI bus)

1011 Reserved

1100 12:1 ratio CCB clock: SYSCLK (PCI bus)

1101 Reserved

1110 Reserved

1111 Reserved

Table 57. e500 Core to CCB Ratio

Binary Value of
LALE, LGPL2 Signals

Ratio Description

00 2:1 e500 core:CCB

01 5:2 e500 core:CCB

10 3:1 e500 core:CCB

11 7:2 e500 core:CCB
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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.

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 58. Frequency Options with Respect to Memory Bus Speeds

CCB to 
SYSCLK 

Ratio
SYSCLK (MHz)

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 

Table 59. Package Thermal Characteristics

Characteristic Symbol Value Unit Notes

Junction-to-ambient Natural Convection on four layer board (2s2p) RθJMA 16 °C/W 1, 2

Junction-to-ambient (@100 ft/min or 0.5 m/s) on four layer board (2s2p) RθJMA 14 °C/W 1, 2

Junction-to-ambient (@200 ft/min or 1 m/s) on four layer board (2s2p) RθJMA 12 •C/W 1, 2

Junction-to-board thermal RθJB 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.

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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Die/Package

(Note the internal versus external package resistance)
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17.3 Decoupling Recommendations
Due to large address and data buses, and high operating frequencies, the MPC8540 can generate transient 
power surges and high frequency noise in its power supply, especially while driving large capacitive loads. 
This noise must be prevented from reaching other components in the MPC8540 system, and the MPC8540 
itself requires a clean, tightly regulated source of power. Therefore, it is recommended that the system 
designer place at least one decoupling capacitor at each VDD, OVDD, GVDD, and LVDD pins of the 
MPC8540. These decoupling capacitors should receive their power from separate VDD, OVDD, GVDD, 
LVDD, and GND power planes in the PCB, utilizing short traces to minimize inductance. Capacitors may 
be placed directly under the device using a standard escape pattern. Others may surround the part.

These capacitors should have a value of 0.01 or 0.1 µF. Only ceramic SMT (surface mount technology) 
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB, 
feeding the VDD, OVDD, GVDD, and LVDD planes, to enable quick recharging of the smaller chip 
capacitors. These bulk capacitors should have a low ESR (equivalent series resistance) rating to ensure the 
quick response time necessary. They should also be connected to the power and ground planes through two 
vias to minimize inductance. Suggested bulk capacitors—100–330 µF (AVX TPS tantalum or Sanyo 
OSCON).

17.4 Connection Recommendations
To ensure reliable operation, it is highly recommended to connect unused inputs to an appropriate signal 
level. Unused active low inputs should be tied to OVDD, GVDD, or LVDD as required. Unused active high 
inputs should be connected to GND. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external VDD, GVDD, LVDD, OVDD, and GND pins of 
the MPC8540.

17.5 Output Buffer DC Impedance
The MPC8540 drivers are characterized over process, voltage, and temperature. There are two driver 
types: a push-pull single-ended driver (open drain for I2C) for all buses except RapidIO, and a 
current-steering differential driver for the RapidIO port.

To measure Z0 for the single-ended drivers, an external resistor is connected from the chip pad to OVDD 
or GND. Then, the value of each resistor is varied until the pad voltage is OVDD/2 (see Figure 53). The 
output impedance is the average of two components, the resistances of the pull-up and pull-down devices. 
When data is held high, SW1 is closed (SW2 is open) and RP is trimmed until the voltage at the pad equals 
OVDD/2. RP then becomes the resistance of the pull-up devices. RP and RN are designed to be close to each 
other in value. Then, Z0 = (RP + RN)/2.
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Document Revision History

1.2 Section 1.1.1—Updated feature list.

Section 1.2.1.1—Updated notes for Table 1.

Section 1.2.1.2—Removed 5-V PCI interface overshoot and undershoot figure.

Section 1.2.1.3—Added this section to summarize impedance driver settings for various interfaces.
Section 1.4—Updated rows in Reset Initialization timing specifications table. Added a table with DLL and PLL 
timing specifications.
Section 1.5.2.2—Updated note 6 of DDR SDRAM Output AC Timing Specifications table.

Section 1.7—Changed the minimum input low current from -600 to -15 μA for the RGMII DC electrical 
characteristics.

Section 1.8.2—Changed LCS[3:4] to TSEC1_TXD[6:5] in. Updated notes regarding LCS[3:4].

Section 1.13.2—Updated the mechanical dimensions diagram for the package.
Section 1.13.3—Updated the notes for LBCTL, TRIG_OUT, and ASLEEP.    Corrected pin assignments for 
IIC_SDA and IIC_SCL. Corrected reserved pin assignment of V11 to U11. V11 is actually PCI_STOP.
Section 1.14.1—Updated the table for frequency options with respect to platform/CCB frequencies.

Section 1.14.4—Edited Frequency options with respect to memory bus speeds.

1.1 Section 1.6.1—Added symbols and note for the GTX_CLK125 timing parameters. 
Section 1.11.3—Updated pin list table: LGPL5/LSDAMUX to LGPL5, LA[27:29] and LA[30:31] to LA[27:31], 
FEC_TXD[0:3] to FEC_TXD[3:0], FEC_RXD[0:3] to FEC_RXD[3:0], TRST to TRST, added GBE Clocking 
section and EC_GTX_CLK125 signal.

Updated thermal model information to match current offering.

1 Original Customer Version.

Table 61. Document Revision History (continued)

Rev. No. Substantive Change(s)
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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
Code

Part
Identifier

Temperature
Range1 Package 2

Processor 
Frequency 3, 4

Platform 
Frequency

Revision Level

MPC 8540 Blank = 0 to 105°C

C = –40 to 105°C

PX = FC-PBGA
VT = FC-PBGA

(Pb-free)

833 = 833 MHz

667 = 667 MHz

L = 333 MHz

J = 266 MHz

B = Rev. 2.0 

(SVR = 0x80300020)
C = Rev. 2.1

(SVR = 0x80300021)

MPC 8540 Blank = 0 to 105°C
C = –40 to 105°C

PX = FC-PBGA
VT = FC-PBGA

(Pb-free)

AQ = 1.0 GHz F = 333 MHz B = Rev. 2.0 
(SVR = 0x80300020)

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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