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Overview

— Interrupts can be routed to the €500 core’s standard or critical interrupt inputs
— Interrupt summary registers allow fast identification of interrupt source
« 12C controller
— Two-wire interface
— Multiple master support
— Master or slave 1°C mode support
— On-chip digital filtering rejects spikes on the bus
* Boot sequencer
— Optionally loads configuration data from serial ROM at reset via the 1°C interface
— Can be used to initialize configuration registers and/or memory
— Supports extended 12C addressing mode
— Data integrity checked with preamble signature and CRC
 DUART
— Two 4-wire interfaces (SIN, SOUT, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
» 10/100 fast Ethernet controller (FEC)
— Operates at 10 to 100 megabits per second (Mbps) as a device debug and maintenance port
» Local bus controller (LBC)
— Multiplexed 32-bit address and data operating at up to 166 MHz
— Eight chip selects support eight external slaves
— Up to eight-beat burst transfers
— The 32-, 16-, and 8-bit port sizes are controlled by an on-chip memory controller
— Three protocol engines available on a per chip select basis:
— General purpose chip select machine (GPCM)
— Three user programmable machines (UPMs)
— Dedicated single data rate SDRAM controller
— Parity support
— Default boot ROM chip select with configurable bus width (8-,16-, or 32-bit)
» Two three-speed (10/100/1Gb) Ethernet controllers (TSECs)
— Dual IEEE 802.3, 802.3u, 802.3x, 802.3z, 802.3ac, 802.3ab compliant controllers
— Support for different Ethernet physical interfaces:
— 10/100/1Gb Mbps IEEE 802.3 GMII
— 10/100 Mbps IEEE 802.3 MII
— 10 Mbps IEEE 802.3 MII
— 1000 Mbps IEEE 802.3z TBI
— 10/100/1Gb Mbps RGMII/RTBI
— Full- and half-duplex support
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Electrical Characteristics

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. Vpp, AVpp
2. GVpp, LVpp, OVpp (I/0 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 Vpp
core supply, the 1/0s 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 Unit
Value

Core supply voltage Vbb \%
For devices rated at 667 and 833 MHz 12V +60mVv
For devices rated at 1 GHz 13V£50mv

PLL supply voltage AVpp \Y,
For devices rated at 667 and 833 MHz 12V +60mVv
For devices rated at 1 GHz 13V£50mv
DDR DRAM I/O voltage GVpp 25V +125mV
Three-speed Ethernet I/O voltage LVpp 3.3V £165mV
25V +125mVv

PCI/PCI-X, local bus, RapidlO, 10/100 Ethernet, Ml management, DUART, OVpp 3.3V+165mV V

system control and power management, 1°C, and JTAG 1/0 voltage

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1
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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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Ethernet: Three-Speed,10/100, Mll Management

Table 23. GMII Transmit AC Timing Specifications (continued)

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

Parameter/Condition Symbol 1 Min Typ Max Unit

GTX_CLK data clock rise and fall time toTxr: torxe 24 — — 1.0 ns

Notes:
1. The symbols used for timing specifications herein follow the pattern tist wo letters of functional block)(signal)(state)

(reference)(state) fOF INPULS @Nd tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgTkHpy
symbolizes GMII transmit timing (GT) with respect to the tg1y clock reference (K) going to the high state (H) relative
to the time date input signals (D) reaching the valid state (V) to state or setup time. Also, tgTknpx Symbolizes GMI|
transmit timing (GT) with respect to the tgty clock reference (K) going to the high state (H) relative to the time date
input signals (D) going invalid (X) or hold time. Note that, in general, the clock reference symbol representation is
based on three letters representing the clock of a particular functional. For example, the subscript of tg1x represents
the GMII(G) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R
(rise) or F (fall).

2.Signal timings are measured at 0.7 VV and 1.9 V voltage levels.

3.Guaranteed by characterization.

4.Guaranteed by design.

Figure 7 shows the GMII transmit AC timing diagram.

< teTx > GTxR

GTX_CLK

toTXH toTxF
TXD[7:0]
TX_EN
TX_ER

~<—— lgTKHDX —>
tGTKHDV <—

Figure 7. GMIl Transmit AC Timing Diagram

8.2.1.2 GMIl Receive AC Timing Specifications
Table 24 provides the GMII receive AC timing specifications.
Table 24. GMII 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 tGRX — 8.0 — ns
RX_CLK duty cycle torRxH/tGRX 40 — 60 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tGRDVKH 2.0 — — ns
RXDI[7:0], RX_DV, RX_ER hold time to RX_CLK teRDXKH 0.5 — — ns
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Ethernet: Three-Speed,10/100, Mll Management

Table 24. GMII Receive AC Timing Specifications (continued)

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 rise and fall time teRxR: lGRXF 2 — — 1.0 ns

Note:
1.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, {GRDVKH
symbolizes GMII receive timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative

to the tgy clock reference (K) going to the high state (H) or setup time. Also, tgrpxk Symbolizes GMII receive timing
(GR) with respect to the time data input signals (D) went invalid (X) relative to the tgry 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 tgry represents the GMII (G) 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 8 provides the AC test load for TSEC.
Output —é) Zp=500 WLVDD/Z
R =500
L

Figure 8. TSEC AC Test Load

Figure 9 shows the GMII receive AC timing diagram.

l< teRx > tGrRXR
RX_CLK
tGRXH {GRXF —>
RXDI[7:0]
RX_DV
RX_ER
<—— {GRDXKH —>
tGRDVKH —> <—

Figure 9. GMII Receive AC Timing Diagram
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Ethernet: Three-Speed,10/100, Mll Management

8.2.4 RGMIl and RTBI AC Timing Specifications
Table 29 presents the RGMII and RTBI AC timing specifications.
Table 29. RGMII and RTBI AC Timing Specifications

At recommended operating conditions with LVpp of 2.5 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
Data to clock output skew (at transmitter) tskRGT ° -500 0 500 ps
Data to clock input skew (at receiver) 2 tskrGT 1.0 — 2.8 ns
Clock period® treT ® 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T 4 trehitraT © 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX 3 trehitraT © 40 50 60 %
Rise and fall time traTr: tRTE — — 0.75 ns

Notes:

1.Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to
represent RGMII and RTBI timing. For example, the subscript of tgT represents the TBI (T) receive (RX) clock. Note
also that the notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For symbols
representing skews, the subscript is skew (SK) followed by the clock that is being skewed (RGT).

2.The RGMII specification requires that PC board designer add 1.5 ns or greater in trace delay to the RX_CLK in order to
meet this specification. However, as stated above, this device will function with only 1.0 ns of delay.

3.For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns * 4 ns, respectively.

4.Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains
as long as the minimum duty cycle is not violated and stretching occurs for no more than three tggT Of the lowest
speed transitioned between.

5.Guaranteed by characterization.
6.Guaranteed by design.
7.Signal timings are measured at 0.5 V and 2.0 V voltage levels.

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1

30 Freescale Semiconductor



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

Figure 14 shows the RGMII and RTBI AC timing and multiplexing diagrams.

o S— tRGT

tRGTH —>
GTX_CLK /]
(At Transmitter)

ISKRGT —>| <—
it I ) ) G G T
BEDGE O K K X

—> tskRGT
TX_CLK
(At PHY)

RxDL7-4][3:0] Xexosop@RRaX X X
tSKRGT —>
RX_CTL O X X XX

—> tskrRGT
RX_CLK
(At PHY)

Figure 14. RGMIl and RTBI AC Timing and Multiplexing Diagrams

8.3 10/100 Ethernet Controller (10/100 Mbps)—MII Electrical
Characteristics

The electrical characteristics specified here apply to the M1l (media independent interface) signals except
MDIO (management data input/output) and MDC (management data clock). The MII interface can be
operated at 3.3 or 2.5 V. Whether the Ml interface is operated at 3.3 or 2.5V, the timing is compliant with
the IEEE 802.3 standard. The electrical characteristics for MDIO and MDC are specified in Section 2.1.3,
“Recommended Operating Conditions.”

8.3.1 MIl DC Electrical Characteristics

All MI1 drivers and receivers comply with the DC parametric attributes specified in Table 30. The potential
applied to the input of a MII receiver may exceed the potential of the receiver’s power supply (that is, a
MII driver powered from a 3.6-V supply driving Vg into a Ml receiver powered from a 2.5-V supply).
Tolerance for dissimilar MII driver and receiver supply potentials is implicit in these specifications.
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Local Bus

Table 37. Local Bus General Timing Parameters—DLL Bypassed (continued)

Parameter POR Configuration | Symbol ! Min Max Unit Notes
Local bus clock to output high impedance | TSEC2_TXD[6:5] =00 | t gkLoz2 — 0.2 ns 7
for LAD/LDP
TSEC2_TXDI[6:5] = 11 15
(default)

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

for inputs and tgirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t gjxxH1 Symbolizes local
bus timing (LB) for the input (I) to go invalid (X) with respect to the time the t gk clock reference (K) goes high (H), in this

case for clock one(1). Also, t, gknox Symbolizes local bus timing (LB) for the t_ gk clock reference (K) to go high (H), with
respect to the output (O) going invalid (X) or output hold time.

2.All timings are in reference to local bus clock for DLL bypass mode. Timings may be negative with respect to the local bus
clock because the actual launch and capture of signals is done with the internal launch/capture clock, which precedes
LCLK by t| gHkT-

3.Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at OVpp/2.

4.All signals are measured from OVpp/2 of the rising edge of local bus clock for DLL bypass mode to 0.4 x OVpp, of the signal
in question for 3.3-V signaling levels.

5.Input timings are measured at the pin.

6.The value of t gotoT is defined as the sum of 1/2 or 1 ccb_clk cycle as programmed by LBCR[AHD], and the number of local
bus buffer delays used as programmed at power-on reset with configuration pins TSEC2_TXD[6:5].

7.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.

8.Guaranteed by characterization.
9.Guaranteed by design.

Figure 18 provides the AC test load for the local bus.
Output —{) Zp=50Q )_\/\/\/\_OVDDlz
RL =50Q
L

Figure 18. Local Bus 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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RapidlO

Differential (V)
o

DV >

A

0 X1 X2 1-X2 1-X1 1
Time (UI)

Figure 37. Example Compliance Mask

Y = minimum data valid amplitude
Z = maximum amplitude
1 Ul =1 unit interval = 1/baud rate
X1 =end of zero crossing region
X2 = beginning of data valid window
DV = data valid window = 1 — 2 x 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 RapidlO 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 €2, +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

Range
Characteristic Symbol Unit Notes
Min Max
Differential output high voltage VoHD 200 540 mV 1
Differential output low voltage VoLp -540 —200 mvV 1
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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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Package and Pin Listings

14.2 Mechanical Dimensions of the MPC8540 FC-PBGA

Figure 44 the mechanical dimensions and bottom surface nomenclature of the MPC8540, 783 FC-PBGA
package.
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Figure 44. Mechanical Dimensions and Bottom Surface Nomenclature of the MPC8540 FC-PBGA

NOTES
1. All dimensions are in millimeters.
2. Dimensions and tolerances per ASME Y14.5M-1994.
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Package and Pin Listings

Table 53. MPC8540 Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
Power Management
ASLEEP AG18 /0 9,19
Power and Ground Signals
AVppl AH19 Power for e500 PLL | AVppl
1.2v)
AVpp2 AH18 Power for CCB PLL | AVpp2
1.2v)
GND Al2, Al17, B3, B14, B20, B26, B27, C2, C4, — —
C11,C17, C19, C22, C27, D8, E3, E12, E24, F11,
F18, F23, G9, G12, G25, H4, H12, H14, H17, H20,
H22,H27, J19, J24, K5, K9, K18, K23, K28, L6, L20,
L25, M4, M12, M14, M16, M22, M27, N2, N13, N15,
N17, P12, P14, P16, P23, R13, R15, R17, R20,
R26, T3, T8, T10, T12, T14, T16, U6, U13, U15,
uU1e6, Ul17, U21, V7, V10, V26, W5, W18, W23, Y8,
Y16, AA6, AA13, AB4, AB11, AB19, AC6, AC9,
AD3, AD8, AD17, AF2, AF4, AF10, AF13, AF15,
AF27, AG3, AG7, AG26
GVpp Al4, A20, A25, A26, A27,A28,B17,B22,B28, C12, Power for DDR GVpp
C28,D16,D19, D21, D24, D28, E17, E22, F12, F15, | DRAM I/O Voltage
F19, F25, G13, G18, G20, G23, G28, H19, H24, 2.5V)
J12,J17, 322, J27, K15, K20, K25, L13, L23, L28,
M25, N21
LVpp A4, C5, E7, H10 Reference Voltage; | LVpp
Three-Speed
Ethernet1/O (2.5 YV,
3.3V)
MVRee N27 Reference Voltage | MVggg
Signal; DDR
No Connects AH26, AH27, AH28, AG28, AF28, AE28, — — 16
AH1, AG1, AH2, B1, B2, A2, A3, AH25, H1, H2, J1,
J2,733, 34,35, 36, J7, 38, K8, K7, K6, K3, K2, K1, L1,
L2, L3, L4, L5, L8, L9, L10, L11, M10, M9, M8, M7,
M6, M3, M2, P7, P6, P5, P4, P3, P2, P1,R1, R2, R3,
R4, R5, R6, R7, R8, R9, R10, R11, T9, T6, T5, T4,
T1, U1, U2, U3, U4, U8, U10, V5, V4, V3, V2, V1,
W1, W2, W3, W6, W7, W8, W9, Y1, Y2, Y3, Y4, Y5,
Y6, Y9, AA8, AA7, AA4, AA3, AA2, AAl, AB1, AB2,
AB3, AB5, AB6, AC7, AC4, AC3, AC2, AC1
OVpp D1, E4, H3, K4, K10, L7, M5, N3, P22, R19, R25, PCI/PCI-X, OVpp
T2,7T7,U5,U20, U26, V8, W4, W13, W19, W21, Y7, | RapidlO, 10/100
Y23, AA5, AA12, AA16, AA20, AB7, AB9, AB26, Ethernet, and other
ACS5, AC11, AC17, AD4, AE1, AES8, AE10, AE15, Standard
AF7, AF12, AG27, AH4 3.3V)
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Package and Pin Listings

Table 53. MPC8540 Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
RESERVED C1, T11, U11, AF1 — — 15
SENSEVDD L12 Power for Core Vbbb 13
a.2v)
SENSEVSS K12 — — 13
Vbop M13, M15, M17, N14, N16, P13, P15, P17, R12, Power for Core Vop
R14, R16, T13, T15, T17, U12, U14, AH17 2.2v)

Notes:

1.All multiplexed signals are listed only once and do not re-occur. For example, LCS5/DMA_REQ?2 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 kQ) be placed on this pin to OVpp.

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-kQ 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-kQ 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 €500 core clock to CCB Clock PLL ratio. These pins require 4.7-kQ 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 1/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-FETSs that are always enabled.

13.These pins are connected to the Vpp/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 kQ) be placed on the higher order pins to OVpp 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 KQ) b placed on this pin to OVpp.

21.These are test signals for factory use only and must be pulled up (100 Q - 1 kQ) to OVDD for normal machine operation.

22.1f this signal is used as both an input and an output, a weak pull-up (~10 kQ) is required on this pin.
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Thermagon Inc. 888-246-9050
4707 Detroit Ave.

Cleveland, OH 44102

Internet: www.thermagon.com

16.2.4 Heat Sink Selection Examples

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

16.2.4.1 Case 1l
For preliminary heat sink sizing, the die-junction temperature can be expressed as follows:
Ty=T+ T+ (65c + BNt *+ Os4) X Pp

where

T; is the die-junction temperature

T, is the inlet cabinet ambient temperature

Tg is the air temperature rise within the computer cabinet

0;¢ is the junction-to-case thermal resistance

O,nT IS the adhesive or interface material thermal resistance

Ogp is the heat sink base-to-ambient thermal resistance

Pp is the power dissipated by the device
During operation the die-junction temperatures (T ;) should be maintained within the range specified in
Table 2. The temperature of air cooling the component greatly depends on the ambient inlet air temperature
and the air temperature rise within the electronic cabinet. An electronic cabinet inlet-air temperature (Tp)
may range from 30° to 40°C. The air temperature rise within a cabinet (Tg) may be in the range of 5° to
10°C. The thermal resistance of some thermal interface material (6;51) may be about 1°C/W. Assuming a

T,0f30 C,aTrof5 C,aFC-PBGA package 0;c = 0.8, and a power consumption (Pp) of 7.0 W, the
following expression for T; is obtained:

Die-junction temperature: T;=30°C + 5°C + (0.8°C/W + 1.0°C/W + Bgp) x 7.0 W

The heat sink-to-ambient thermal resistance (6g,) versus airflow velocity for a Thermalloy heat sink
#2328B is shown in Figure 49.

Assuming an air velocity of 2 m/s, we have an effective 65, of about 3.3 C/W, thus
T;=30 C+5 C+(0.8 C/W+1.0 C/W+3.3 C/W)x7.0W,

resulting in a die-junction temperature of approximately 71 C which is well within the maximum
operating temperature of the component.
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17 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPC8540.

17.1 System Clocking

The MPC8540includes two PLLs.

1. The platform PLL generates the platform clock from the externally supplied SYSCLK input. The
frequency ratio between the platform and SYSCLK is selected using the platform PLL ratio
configuration bits as described in Section 15.2, “Platform/System PLL Ratio.”

2. The e500 Core PLL generates the core clock as a slave to the platform clock. The frequency ratio
between the €500 core clock and the platform clock is selected using the e500 PLL ratio
configuration bits as described in Section 15.3, “e500 Core PLL Ratio.”

17.2 PLL Power Supply Filtering

Each of the PLLs listed above is provided with power through independent power supply pins (AVppland
AVpp2, respectively). The AVpp level should always be equivalent to Vpp, and preferably these voltages
will be derived directly from Vpp through a low frequency filter scheme such as the following.

There are a number of ways to reliably provide power to the PLLs, but the recommended solution is to
provide three independent filter circuits as illustrated in Figure 52, one to each of the three AVpp, pins. By
providing independent filters to each PLL the opportunity to cause noise injection from one PLL to the
other is reduced.

This circuit is intended to filter noise in the PLLs resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum Effective Series Inductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit should be placed as close as possible to the specific AVpp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitors to the AVpp
pin, which is on the periphery of the 783 FC-PBGA footprint, without the inductance of vias.

Figure 52 shows the PLL power supply filter circuit.

10Q

Vop © WA _T_ b O AVpp (or L2AVpp)

2.2 uF 2.2 yF

Low ESL Surface Mount Capacitors

Figure 52. PLL Power Supply Filter Circuit
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17.8 JTAG Configuration Signals

Boundary-scan testing is enabled through the JTAG interface signals. The TRST signal is optional in the
IEEE Std 1149.1 specification, but is provided on all processors that implement the Power Architecture.
The device requires TRST to be asserted during reset conditions to ensure the JTAG boundary logic does
not interfere with normal chip operation. While it is possible to force the TAP controller to the reset state
using only the TCK and TMS signals, generally systems will assert TRST during the power-on reset flow.
Simply tying TRST to HRESET is not practical because the JTAG interface is also used for accessing the
common on-chip processor (COP) function.

The COP function of these processors allow a remote computer system (typically, a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
interface connects primarily through the JTAG port of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert HRESET or TRST in order
to fully control the processor. If the target system has independent reset sources, such as voltage monitors,
watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be
merged into these signals with logic.

The arrangement shown in Figure 54 allows the COP port to independently assert HRESET or TRST,
while ensuring that the target can drive HRESET as well.

The COP interface has a standard header, shown in Figure 54, for connection to the target system, and is
based on the 0.025" square-post, 0.100" centered header assembly (often called a Berg header). The
connector typically has pin 14 removed as a connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory
examination/modification, and other standard debugger features. An inexpensive option can be to leave
the COP header unpopulated until needed.

There is no standardized way to number the COP header; consequently, many different pin numbers have
been observed from emulator vendors. Some are numbered top-to-bottom then left-to-right, while others
use left-to-right then top-to-bottom, while still others number the pins counter clockwise from pin 1 (as
with an IC). Regardless of the numbering, the signal placement recommended in Figure 54 is common to
all known emulators.
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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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18 Document Revision History

Table 61 provides a revision history for this hardware specification.

Table 61. Document Revision History

Rev. No. Substantive Change(s)
41 Inserted Figure 3 and paragraph above it.
Added PCI/PCI-X row to Input Voltage characteristic and added footnote 6 to Table 1.
4 Updated Note in Section 2.1.2, “Power Sequencing.”
Updated back page information.
35 Updated Section 2.1.2, “Power Sequencing.”
Replaced Section 17.8, “JTAG Configuration Signals.”
3.4 Corrected MVrgg Max Value in Table 1.
Corrected MVgge Max Value in Table 2.
Added new revision level information to Table 62
3.3 Updated MVggg Max Value in Table 1.

Removed Figure 3.

In Table 4, replaced TBD with power numbers and added footnote.

Updated specs and footnotes in Table 8.

Corrected max number for MVggg in Table 13.

Changed parameter “Clock cycle duration” to “Clock period” in Table 29.

Added note 4 to t gknoy1 and removed LALE reference from t gknovs in Table 36 and Table 37.
Updated LALE signal in Figure 19 and Figure 20.

Modified Figure 23.

Modified Figure 55.
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