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Figure 1. Device Block Diagram

The following list provides an overview of the device feature set:
» High-performance 32-bit core built on Power Architecture® technology.

— 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, with separate locking for instructions and data.

— Signal-processing engine (SPE) APU (auxiliary processing unit). Provides an extensive
instruction set for vector (64-bit) integer and fractional operations. These instructions use both
the upper and lower words of the 64-bit GPRs as they are defined by the SPE APU.

— Double-precision floating-point APU. Provides an instruction set for double-precision (64-bit)
floating-point instructions that use the 64-bit GPRs.

— 36-bit

real addressing

— Embedded vector and scalar single-precision floating-point APUs. Provide an instruction set
for single-precision (32-bit) floating-point instructions.
— Memory management unit (MMU). Especially designed for embedded applications. Supports
4-Kbyte to 4-Gbyte page sizes.

— Enhanced hardware and software debug support
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Overview

VRRP and HSRP support for seamless router fail-over
Up to 16 exact-match MAC addresses supported
Broadcast address (accept/reject)

Hash table match on up to 512 multicast addresses
Promiscuous mode

— Buffer descriptors backward compatible with MPC8260 and MPC860T 10/100 Ethernet
programming models

— RMON statistics support
— 10-Kbyte internal transmit and 2-Kbyte receive FIFOs
— MII management interface for control and status
— Ability to force allocation of header information and buffer descriptors into L2 cache
» OCeaN switch fabric
— Full crossbar 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
» Two PCI/PCI-X controllers
— PCI 2.2 and PCI-X 1.0 compatible

— One 32-/64-bit PCI/PCI-X port with support for speeds of up to 133 MHz (maximum PCI-X
frequency in synchronous mode is 110 MHz)

— One 32-bit PCI port with support for speeds from 16 to 66 MHz (available when the other port
is in 32-bit mode)

— 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
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Overview

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

Serial RapidlO™ interface unit

Supports RapidlO™ Interconnect Specification, Revision 1.2

Both 1x and 4x LP-serial link interfaces

Long- and short-haul electricals with selectable pre-compensation

Transmission rates of 1.25, 2.5, and 3.125 Gbaud (data rates of 1.0, 2.0, and 2.5 Gbps) per lane
Auto detection of 1- and 4-mode operation during port initialization

Link initialization and synchronization

Large and small size transport information field support selectable at initialization time
34-bit addressing

Up to 256 bytes data payload

All transaction flows and priorities

Atomic set/clr/inc/dec for read-modify-write operations

Generation of IO_READ_HOME and FLUSH with data for accessing cache-coherent data at
a remote memory system

Receiver-controlled flow control

Error detection, recovery, and time-out for packets and control symbols as required by the
RapidlO specification

Register and register bit extensions as described in part VIII (Error Management) of the
RapidlO specification

Hardware recovery only

Register support is not required for software-mediated error recovery.

Accept-all mode of operation for fail-over support

Support for RapidIO error injection

Internal LP-serial and application interface-level loopback modes

Memory and PHY BIST for at-speed production test

RapidlO-compatible message unit

4 Kbytes of payload per message

Up to sixteen 256-byte segments per message

Two inbound data message structures within the inbox
Capable of receiving three letters at any mailbox

Two outbound data message structures within the outbox
Capable of sending three letters simultaneously

Single segment multicast to up to 32 devIDs

Chaining and direct modes in the outbox
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Enhanced Three-Speed Ethernet (eTSEC)

8 Enhanced Three-Speed Ethernet (eTSEC)

This section provides the AC and DC electrical characteristics for the enhanced three-speed Ethernet
controller. The electrical characteristics for MDIO and MDC are specified in Section 9, “Ethernet
Management Interface Electrical Characteristics.”

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

The electrical characteristics specified here apply to all gigabit media independent interface (GMII), media
independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent interface
(RGMII), reduced ten-bit interface (RTBI), and reduced media independent interface (RMII) signals
except management data input/output (MDIO) and management data clock (MDC). The RGMII and RTBI
interfaces are defined for 2.5 V, while the GMII, MII, and TBI interfaces can be operated at 3.3 or 2.5 V.
The GMII, MII, or TBI interface timing is compliant with the IEEE 802.3. The RGMII and RTBI interfaces
follow the Reduced Gigabit Media-Independent Interface (RGMII) Specification Version 1.3
(12/10/2000). The RMII interface follows the RMII Consortium RMII Specification Version 1.2
(3/20/1998). The electrical characteristics for MDIO and MDC are specified in Section 9, “Ethernet
Management Interface Electrical Characteristics.”

8.1.1 eTSEC DC Electrical Characteristics

All GMII, M, TBI, RGMII, RMII, and RTBI drivers and receivers comply with the DC parametric
attributes specified in Table 22 and Table 23. The RGMII and RTBI signals are based on a 2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS8-5.

Table 22. GMII, MIl, RMII, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes

Supply voltage 3.3 V LVpp 3.13 3.47 \% 1,2
TVpp

Output high voltage (LVpp/TVpp = min, Igy =—4.0 mA) VoH 2.40 LVpp/TVpp + 0.3 \Y —
Output low voltage (LVpp/TVpp = min, Ig. = 4.0 mA) VoL GND 0.50 \Y —
Input high voltage \m 2.0 LVpp/TVpp + 0.3 \Y —
Input low voltage Vi -0.3 0.90 \Y —
Input high current (V,y = LVpp, Vin= TVpp) hH — 40 pA 1,23
Input low current (V,y = GND) m —-600 — pA —

Notes:

1. LVpp supports eTSECs 1 and 2.

2. TVpp supports eTSECs 3 and 4.

3. The symbol Vy, in this case, represents the LV,y and TV, symbols referenced in Table 1 and Table 2.
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Enhanced Three-Speed Ethernet (eTSEC)

Table 23. GMII, MIl, RMII, TBI, RGMII, RTBI, and FIFO DC Electrical Characteristics

Parameters Symbol Min Max Unit Notes
Supply voltage 2.5 V LVpp/TVpp 2.37 2.63 \Y, 1,2
Output high voltage (LVpp/TVpp = Min, VoH 2.00 LVpp/TVpp + 0.3 \Y, —
lo = —1.0 mA)
Output low voltage (LVpp/TVpp = Min, VoL GND -0.3 0.40 \Y —
loL = 1.0 mA)
Input high voltage ViH 1.70 LVpp/TVpp + 0.3 \Y, —
Input low voltage Vi -0.3 0.90 \Y —
Input high current (V,y = LVpp, Vin= TVpp) A — 10 pA 1,2,3
Input low current (V;y = GND) I -15 — pA 3
Notes:

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

8.2  FIFO, GMII, MlIl, TBI, RGMII, RMII, and RTBI AC Timing
Specifications

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

8.2.1 FIFO AC Specifications

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

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sources to the
relevant eTSEC interface. That is, the transmit clock must be applied to the eTSECn’s TSECn_TX_CLK,
while the receive clock must be applied to pin TSECn_RX_CLK. The eTSEC internally uses the transmit
clock to synchronously generate transmit data and outputs an echoed copy of the transmit clock back out
onto the TSECn_GTX_CLK pin (while transmit data appears on TSECn_TXD[7:0], for example). It is
intended that external receivers capture eTSEC transmit data using the clock on TSECn_GTX CLK as a
source- synchronous timing reference. Typically, the clock edge that launched the data can be used, since
the clock is delayed by the eTSEC to allow acceptable set-up margin at the receiver. Note that there is
relationship between the maximum FIFO speed and the platform speed. For more information see
Section 4.5, “Platform to FIFO Restrictions.”
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Figure 14 shows the TBI transmit AC timing diagram.

Enhanced Three-Speed Ethernet (eTSEC)

< trrx > TTXR
GTX_CLK
trrxH
trTxF —>
trrxe —>
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—>| tTTKHDX

Figure 14. TBI Transmit AC Timing Diagram

8.2.4.2 TBI Receive AC Timing Specifications

This table provides the TBI receive AC timing specifications.

Table 31. TBI Receive AC Timing Specifications

Parameter/Condition Symbolt Min Typ Max Unit
TSECn_RX_CLK][0:1] clock period TRx — 16.0 — ns
TSECn_RX_CLK[0:1] skew tskTRX 7.5 — 8.5 ns
TSECn_RX_CLK[0:1] duty cycle TRxH/tTRX 40 — 60 %
RCG[9:0] setup time to rising TSECn_RX_CLK tTRDVKH 25 — — ns
RCG[9:0] hold time to rising TSECn_RX_CLK tTRDXKH 15 — — ns
TSECn_RX_CLK]0:1] clock rise time (20%—80%) tTRXRZ 0.7 — 2.4 ns
TSECn_RX_CLK][0:1] clock fall time (80%—20%) trRXEZ 0.7 — 2.4 ns

Notes:

1. The symbols used for timing specifications follow the pattern of Efirst 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, trrpykn Symbolizes TBI receive
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the tygx clock reference (K)
going to the high (H) state or setup time. Also, ttrpxkn Symbolizes TBI receive timing (TR) with respect to the time data input
signals (D) went invalid (X) relative to the trgx 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 example, the
subscript of trrx represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used with the
appropriate letter: R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the clock that

is being skewed (TRX).
2. Guaranteed by design.
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Local Bus

10.2 Local Bus AC Electrical Specifications

This table describes the timing parameters of the local bus interface at BVpp = 3.3 V. For information
about the frequency range of local bus, see Section 20.1, “Clock Ranges.”

Table 40. Local Bus Timing Parameters (BVpp = 3.3 V)—PLL Enabled

Parameter Symbol1 Min Max Unit | Notes

Local bus cycle time t Bk 7.5 12 ns 2
Local bus duty cycle tLBKHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT tLBKSKEW — 150 ps 7,8
Input setup to local bus clock (except LGTA/LUPWAIT) tBIVKH1 1.8 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock {LBIVKH2 1.7 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) L BIXKH1 1.0 — ns 3,4
LGTA/LUPWAIT input hold from local bus clock L BIXKH2 1.0 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH hold time) |t goToT 1.5 — ns 6
Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 2.0 ns —
Local bus clock to data valid for LAD/LDP t BKHOV2 — 2.2 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 2.3 ns 3
Local bus clock to LALE assertion {LBKHOV4 — 2.3 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 0.7 — ns 3
Output hold from local bus clock for LAD/LDP t BkHOX2 0.7 — ns 3
Local bus clock to output high Impedance (except LAD/LDP and LALE) | t gkHoz1 — 25 ns 5
Local bus clock to output high impedance for LAD/LDP t BKHOZ2 — 25 ns 5
Notes:

1. The symbols used for timing specifications follow the pattern of tfirst 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, b BIXKHL 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.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 3.3-V signaling levels.

. Input timings are measured at the pin.
. 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.

. t goToT is @ measurement of the minimum time between the negation of LALE and any change in LAD. t, gotoT iS

programmed with the LBCR[AHD] parameter.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVpp/2.

. Guaranteed by design.
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JTAG

Figure 31 provides the TRST timing diagram.

TRST VM VM

5,
>

< trRsT
VM = Midpoint Voltage (OVpp/2)

Figure 31. TRST Timing Diagram

Figure 32 provides the boundary-scan timing diagram.
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Data Outputs
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Figure 32. Boundary-Scan Timing Diagram
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PCI/PCI-X

Table 50. GP DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit
Supply voltage 2.5 V BVpp 2.37 2.63 \%
High-level input voltage ViH 1.70 BVpp + 0.3 \Y
Low-level input voltage VL -0.3 0.7 \Y,
Input current il — 10 pHA
(BViN1=0VorBV)=BVpp)

15

Note:

1. The symbol BV, in this case, represents the BV y symbol referenced in Table 1.

PCI/PCI-X

This section describes the DC and AC electrical specifications for the PCI/PCI-X bus of the device.
Note that the maximum PCI-X frequency in synchronous mode is 110 MHz.

15.1 PCI/PCI-X DC Electrical Characteristics

This table provides the DC electrical characteristics for the PCI/PCI-X interface.
Table 51. PCI/PCI-X DC Electrical Characteristics®

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp +0.3 \Y, —
Low-level input voltage VL -0.3 0.8 \Y, —
Input current (Vy =0V or V,y = Vpp) N — +5 pA 2
High-level output voltage (OVpp = min, Igy = -2 mA) VoK 24 — —
Low-level output voltage (OVpp = min, I, =2 mA) VoL — 0.4 —

Notes:

1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. The symbol Vy, in this case, represents the OV|y symbol referenced in Table 1 and Table 2.

15.2 PCI/PCI-X AC Electrical Specifications

This section describes the general AC timing parameters of the PCI/PCI-X bus. Note that the clock
reference CLK is represented by SYSCLK when the PCI controller is configured for synchronous mode
and by PCIn_CLK when it is configured for asynchronous mode.
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PCI/PCI-X

Table 54. PCI-X AC Timing Specifications at 133 MHz (continued)

Parameter Symbol Min Max Unit Notes

HRESET to PCI-X initialization pattern hold time tPCRHIX 0 50 ns 6,12

Notes:
1. See the timing measurement conditions in the PCI-X 1.0a Specification.

2. Minimum times are measured at the package pin (hot the test point). Maximum times are measured with the test point and
load circuit.

3. Setup time for point-to-point signals applies to REQ and GNT only. All other signals are bused.

4. 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.

5. Setup time applies only when the device is not driving the pin. Devices cannot drive and receive signals at the same time.

6. Maximum value is also limited by delay to the first transaction (time for HRESET high to first configuration access, tpcrury)-
The PCI-X initialization pattern control signals after the rising edge of HRESET must be negated no later than two clocks
before the first FRAME and must be floated no later than one clock before FRAME is asserted.

7. A PCI-X device is permitted to have the minimum values shown for tpckHovy and teyc only in PCI-X mode. In conventional
mode, the device must meet the requirements specified in PCI 2.2 for the appropriate clock frequency.

8. Device must meet this specification independent of how many outputs switch simultaneously.
9. The timing parameter tpc vk iS @ minimum of 1.4 ns rather than the minimum of 1.2 ns in the PCI-X 1.0a Specification.

10.The timing parameter tpcrpyey is @ minimum of 10 clocks rather than the minimum of 5 clocks in the PCI-X 1.0a
Specification.

11.Guaranteed by characterization.
12.Guaranteed by design.
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High-Speed Serial Interfaces (HSSI)

16.2.4 AC Requirements for SerDes Reference Clocks

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

The detailed AC requirements of the SerDes reference clocks are defined by each interface protocol based
on application usage. See the following sections for detailed information:

» Section 17.2, “AC Requirements for PCI Express SerDes Clocks”

o Section 18.2, “AC Requirements for Serial RapidlO SD_REF_CLK and SD_REF_CLK”

16.2.4.1 Spread Spectrum Clock

SD_REF_CLK/SD_REF_CLK are designed to work with a spread spectrum clock (+0% to —0.5%
spreading at 30-33 kHz rate is allowed), assuming both ends have same reference clock. For better results,
a source without significant unintended modulation must be used.

16.3 SerDes Transmitter and Receiver Reference Circuits

Figure 47 shows the reference circuits for SerDes data lane’s transmitter and receiver.

SD_TXn SD_RXn
50 Q
AN X

50 Q
Transmitter Receiver

50 Q
MV X

SD_TXn SD_RXn 50 O

Figure 47. SerDes Transmitter and Receiver Reference Circuits
The DC and AC specification of SerDes data lanes are defined in each interface protocol section below
(PCI Express, Serial Rapid 10, or SGMII) in this document based on the application usage:
e Section 17, “PCI Express”
» Section 18, “Serial RapidlO”

Note that external an AC coupling capacitor is required for the above three serial transmission protocols
with the capacitor value defined in the specification of each protocol section.
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PCIl Express

Table 56. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min Nom Max | Unit Comments
Vx-DC-CM The TXDC 0 — 3.6 V | The allowed DC common mode voltage under any
common mode conditions. See Note 6.
voltage
I TX-SHORT TX short circuit — — 90 mA | The total current the transmitter can provide when
current limit shorted to its ground
TIX-IDLE-MIN Minimum time 50 — Ul | Minimum time a transmitter must be in electrical
spentin idle utilized by the receiver to start looking for an
electrical idle electrical idle exit after successfully receiving an
electrical idle ordered set
T1X-IDLE-SET-TO-IDLE | Maximum time — — 20 Ul | After sending an electrical idle ordered set, the
to transition to a transmitter must meet all electrical idle
valid electrical specifications within this time. This is considered
idle after a debounce time for the transmitter to meet
sending an electrical idle after transitioning from LO.
electrical idle
ordered set
TIX-IDLE-TO-DIFE-DATA | Maximum time — — 20 Ul | Maximum time to meet all TX specifications when
to transition to transitioning from electrical idle to sending
valid TX differential data. This is considered a debounce
specifications time for the TX to meet all TX specifications after
after leaving an leaving electrical idle
electrical idle
condition
RLrx-DIEE Differential 12 — — dB |Measured over 50 MHz to 1.25 GHz.
return loss See Note 4.
Rlx.cm Common mode 6 — — dB | Measured over 50 MHz to 1.25 GHz.
return loss See Note 4.
ZTX-DIFF-DC DC differential 80 100 120 Q | TX DC differential mode low impedance
TX impedance
Z1x.pC Transmitter DC 40 — — Q |Required TX D+ as well as D— DC impedance
impedance during all states
Lrx-skew Lane-to-lane — — 500 ps | Static skew between any two transmitter lanes
output skew +2 Ul within a single Link
Crx AC coupling 75 — 200 nF | All transmitters shall be AC coupled. The AC
capacitor coupling is required either within the media or

within the transmitting component itself. See note
8.

MPC8548E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 9

Freescale Semiconductor

75



Package Description

Table 71. MPC8548E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes

Clock

RTC AF16 [ OVpp —

SYSCLK AH17 [ OVpp —
JTAG

TCK AG28 [ OVpp —

TDI AH28 [ OVpp 12

TDO AF28 o) OVpp —

T™S AH27 [ OVpp 12

TRST AH23 | OVpp 12
DFT

L1_TSTCLK AC25 [ OVpp 25

L2_TSTCLK AE22 [ OVpp 25

LSSD_MODE AH20 [ OVpp 25

TEST_SEL AH14 [ OVpp 25

Thermal Management

THERMO AGl1 — — 14

THERM1 AH1 — — 14

Power Management

ASLEEP AH18 o) OVpp 9,19,

Power and Ground Signals

GND All, B7, B24, C1, C3, C5, C12, C15, C26, D8, — — —
D11, D16, D20, D22, E1, E5, E9, E12, E15, E17,
F4,F26,G12,G15, G18, G21, G24, H2, H6, H8,
H28, J4,J12, J15, J17, J27, K7, K9, K11, K27,
L3, L5, 112,116, N11, N13, N15, N17, N19, P4,
P9, P12, P14, P16, P18, R11, R13, R15, R17,
R19, T4, T12, T14, T16, T18, U8, U11, U13,
U15,U17,U19,Vv4,V12,V18, W6, W19, Y4, Y9,
Y11, Y19, AA6, AA14, AAL17, AA22, AA23, AB4,
AC2, AC11, AC19, AC26, AD5, AD9, AD22,
AES3, AE14, AF6, AF10, AF13, AG8, AG27,
K28, L24, L26, N24, N27, P25, R28, T24, T26,
U24, V25, W28, Y24, Y26, AA24, AA27, AB25,
AC28, 121, L23,N22, P20, R23, T21, U22, V20,

W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for PCI OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, and other
AD17, AD19, AE10, AE8, AE24, AF4, AF12, standards
AF22, AF27, AG26 3.3V)
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Package Description

Table 72. MPC8547E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
Reserved AE26 — — 2
cfg_pcil_clk AG24 | OVpp 5
Reserved AF25 — — 101
Reserved AE25 — — 2
Reserved AG25 — — 2
Reserved AD24 — — 2
Reserved AF24 — — 2
Reserved AD27 — — 2
Reserved AD28, AE27, W17, AF26 — — 2
Reserved AH25 — — 2
DDR SDRAM Memory Interface
MDQI[0:63] L18, J18, K14, L13, L19, M18, L15, L14, Al7, 110 GVpp —
B17, A13, B12, C18, B18, B13, A12, H18, F18,
J14, F15, K19, J19, H16, K15, D17, G16, K13,
D14, D18, F17, F14, E14, A7, A6, D5, A4, C8,
D7, B5, B4, A2,B1, D1, E4, A3, B2, D2, E3, F3,
G4, J5, K5, F6, G5, J6, K4, J1, K2, M5, M3, J3,
J2, L1, M6
MECCI[0:7] H13, F13, F11, C11, J13, G13, D12, M12 110 GVpp —
MDM[0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 @) GVpp —
MDQSJ0:8] M15, Al6, G17, G14, A5, D3, H1, L2, C13 /0 GVpp —
MDQS[0:8] L17, B16, J16, H14, C6, C2, H3, L4, D13 110 GVpp —
MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, (0] GVpp —
B8, E10, B10, G6, A10, L11
MBA[0:2] F7,J7, M11 O GVpp —
MWE E7 o) GVpp —
MCAS H7 o) GVpp —
MRAS L8 o GVpp —
MCKE[0:3] F10, C10, J11, H11 o GVpp 11
MCS[0:3] K8, J8, G8, F8 o} GVpp —
MCK]J0:5] H9, B15, G2, M9, Al14, F1 (0] GVpp —
W[O:S] J9, Al5, G1, L9, B14, F2 (0] GVpp —
MODTI[0:3] E6, K6, L7, M7 O GVpp —
MDIC[0:1] Al9, B19 110 GVpp 36
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Package Description

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type gl?;\;)el; Notes
UDE AH16 [ OVpp —
MCP AG19 [ OVpp —
IRQI[0:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, | OVpp —
AE20
IRQ[8] AF19 [ OVpp —
IRQ[9)/DMA_DREQ3 AF21 | OVpp 1
IRQ[10/DMA_DACK3 AE19 le} OVpp 1
IRQ[11]/DMA_DDONE3 AD20 110 OVpp 1
IRQ_OUT AD18 o) OVpp 2,4
Ethernet Management Interface
EC_MDC AB9 o) OVpp 59
EC_MDIO AC8 110 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 V11 | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] R5, U1, R3,U2,V3,V1, T3, T2 | LVpp —
TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 (@) LVpp 59
TSEC1_COL R4 [ LVpp —
TSEC1_CRS V5 /0 LVbp 20
TSEC1_GTX_CLK u7 (0] LVpp —
TSEC1_RX_CLK U3 | LVpp —
TSEC1_RX_DV V2 | LVpp —
TSEC1_RX_ER T1 [ LVpp —
TSEC1_TX_CLK T6 [ LVpp —
TSEC1_TX_EN U9 o} LVpp 30
TSEC1_TX_ER T7 (0] LVpp —
GPIN[0:7] P2, R2, N1, N2, P3, M2, M1, N3 | LVpp 103
GPOUTI0:5] N9, N10, P8, N7, R9, N5 O LVpp —
cfg_dram_typeO/GPOUT6 R8 (0] LVpp 59
GPOUT7 N6 o) LVpp —
Reserved P1 — — 104
Reserved R6 — — 104
Reserved P6 — — 15
Reserved N4 — — 105
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Package Description

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type gl?;\;)el; Notes

SD_TX[0:3] M23, N21, P23, R21 o) XVpp —
Reserved W26, Y28, AA26, AB28 — — 40
Reserved W25, Y27, AA25, AB27 — — 40
Reserved u20, V22, W20, Y22 — — 15
Reserved u21, v23, W21, Y23 — — 15
SD_PLL_TPD u28 o} XVpp 24
SD_REF_CLK T28 | XVpp —
SD_REF_CLK T27 | XVpp —
Reserved AC1, AC3 — — 2
Reserved M26, V28 — — 32
Reserved M25, v27 — — 34
Reserved M20, M21, T22, T23 — — 38

General-Purpose Output

GPOUT[24:31] K26, K25, H27, G28, H25, J26, K24, K23 o) BVpp —
System Control
HRESET AG17 | OVpp —
HRESET_REQ AG16 o} OVpp 29
SRESET AG20 | OVpp —
CKSTP_IN AA9 [ OVpp —
CKSTP_OUT AA8 o) OVpp 2,4
Debug
TRIG_IN AB2 | OVpp —
TRIG_OUT/READY/QUIESCE AB1 o} OVpp 6,9,
19, 29
MSRCID[0:1] AE4, AG2 o) OVpp 5,6,9
MSRCID[2:4] AF3, AF1, AF2 o) OVpp 6, 19,
29
MDVAL AE5 o) OVpp 6
CLK_OuT AE21 o) OVpp 1
Clock
RTC AF16 [ OVpp —
SYSCLK AH17 [ OVpp —
JTAG
TCK AG28 [ OVpp —
TDI AH28 | OVpp 12
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Table 73. MPC8545E Pinout Listing (continued)

Package Description

. . . Power
Signal Package Pin Number Pin Type Supply Notes
SD_IMP_CAL_RX L28 I 200 Q to —
GND
SD_IMP_CAL_TX AB26 | 100 Q to —
GND
SD_PLL_TPA u26 (0] — 24

Note: All note references in this table use the same numbers as those for Table 71. See Table 71 for the meanings of these

notes.

Table 74 provides the pin-out listing for the MPC8543E 783 FC-PBGA package.

NOTE

All note references in the following table use the same numbers as those for

Table 71. See Table 71 for the meanings of these notes.

Table 74. MPC8543E Pinout Listing

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI1 (One 32-Bit)
Reserved AB14, AC15, AA15, Y16, W16, AB16, AC16, — — 110
AA16, AE17, AA18, W18, AC17, AD16, AE16,
Y17, AC18,
GPOUT[8:15] AB18, AA19, AB19, AB21, AA20, AC20, AB20, (0] OVpp —
AB22
GPIN[8:15] AC22, AD21, AB23, AF23, AD23, AE23, AC23, | OVpp 111
AC24
PCI1_AD[31:0] AH6, AE7, AF7, AG7, AH7, AF8, AH8, AE9, 110 OVpp 17
AH9, AC10, AB10, AD10, AG10, AA10, AH10,
AA11, AB12, AE12, AG12, AH12, AB13, AA12,
AC13, AE13, Y14, W13, AG13, V14, AH13,
AC14, Y15, AB15
Reserved AF15, AD14, AE15, AD15 — — 110
PCIl_C_ﬁ[S:O] AF9, AD11, Y12, Y13 /0 OVpp 17
Reserved W15 — — 110
PCI1_GNT[4:1] AG6, AE6, AF5, AH5 (0] OVpp 5,9, 35
PCI1_GNTO AG5 110 OVpp —
PCI1_IRDY AF11 110 OVpp 2
PCI1_PAR AD12 110 OVpp —
PCI1_PERR AC12 110 OVpp 2
PCI1_SERR V13 110 OVpp 2,4
PCI1_STOP W12 110 OVpp 2
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Package Description

Table 74. MPC8543E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
LSYNC_IN F27 [ BVpp —
LSYNC_OUT F28 o) BVpp —
DMA
DMA_DACK][0:1] AD3, AE1 o} OVpp 5,9, 108
DMA_DREQ][0:1] AD4, AE2 | OVpp —
DMA_DDONE[0:1] AD2, AD1 o) OVpp —
Programmable Interrupt Controller
UDE AH16 [ OVpp —
MCP AG19 | OVpp —
IRQ[0:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, | OVpp —
AE20
IRQ[8] AF19 [ OVpp —
IRQ[9)/DMA_DREQ3 AF21 [ OVpp 1
IRQ[10]/DMA_DACK3 AE19 110 OVpp 1
IRQ[11]/DMA_DDONE3 AD20 110 OVpp 1
IRQ_OUT AD18 o) OVpp 2,4
Ethernet Management Interface
EC_MDC AB9 o) OVpp 5,9
EC_MDIO AC8 /0 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 Vil | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] R5, U1, R3, U2, V3, V1, T3, T2 [ LVpp —
TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 o) LVpp 5,9
TSEC1_COL R4 | LVpp —
TSEC1_CRS V5 /0 LVpp 20
TSEC1_GTX_CLK u7 o) LVpp —
TSEC1_RX_CLK U3 | LVpp —
TSEC1_RX_DV V2 [ LVpp —
TSEC1_RX_ER T1 | LVpp —
TSEC1_TX_CLK T6 | LVpp —
TSEC1_TX_EN u9 o) LVpp 30
TSEC1_TX_ER T7 o) LVpp —
GPIN[0:7] P2, R2, N1, N2, P3, M2, M1, N3 [ LVpp 103
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Package Description

Table 74. MPC8543E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
IIC1_SDA AG21 110 OVpp 4,27
lIC2_SCL AG15 110 OVpp 4,27
IIC2_SDA AG14 110 OVpp 4,27

SerDes
SD_RX[0:7] M28, N26, P28, R26, W26, Y28, AA26, AB28 | XVpp —
SD_RX[0:7] M27, N25, P27, R25, W25, Y27, AA25, AB27 | XVpbp —
SD_TX[0:7] M22, N20, P22, R20, U20, V22, W20, Y22 o) XVpp —
SD_TX[0:7] M23, N21, P23, R21, U21, V23, W21, Y23 o) XVpp —
SD_PLL_TPD u28 o) XVpp 24
SD_REF_CLK T28 | XVpp —
SD_REF_CLK T27 | XVpp —
Reserved AC1, AC3 — — 2
Reserved M26, V28 — — 32
Reserved M25, V27 — — 34
Reserved M20, M21, T22, T23 — — 38
General-Purpose Output
GPOUT[24:31] K26, K25, H27, G28, H25, J26, K24, K23 o) BVpp —
System Control
HRESET AG17 | OVpp —
HRESET_REQ AG16 0 OVpp 29
SRESET AG20 | OVpp —
CKSTP_IN AA9 [ OVpp —
CKSTP_OUT AA8 o) OVpp 2,4
Debug
TRIG_IN AB2 | OVpp —
TRIG_OUT/READY/QUIESCE AB1 o OVpp 6,9, 19,
29
MSRCID[0:1] AE4, AG2 o) OVpp 5,6,9
MSRCID[2:4] AF3, AF1, AF2 o) OVpp 6,19, 29

MDVAL AES5 o) OVpp 6

CLK_OouT AE21 o) OVpp 1
Clock

RTC AF16 | OVpp —

SYSCLK AH17 | OVpp —
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System Design Information

* SD REF CLK

NOTE

It is recommended to power down the unused lane through SRDSCR1[0:7]
register (offset = OXE_OF08) (this prevents the oscillations and holds the
receiver output in a fixed state) that maps to SERDES lane 0 to lane 7
accordingly.

Pins V28 and M26 must be tied to XVpp. Pins V27 and M25 must be tied to GND through a 300-Q
resistor.

22.11 Guideline for PCI Interface Termination

PCI termination if PCI 1 or PCI 2 is not used at all.

Option 1

If PCI arbiter is enabled during POR:
» All AD pins are driven to the stable states after POR. Therefore, all ADs pins can be floating.
» Al PCI control pins can be grouped together and tied to OVpp, through a single 10-kQ resistor.
» Itis optional to disable PCI block through DEVDISR register after POR reset.

Option 2

If PCI arbiter is disabled during POR:

» All AD pins are in the input state. Therefore, all ADs pins need to be grouped together and tied to
OVpp through a single (or multiple) 10-kQ resistor(s).

» Al PCI control pins can be grouped together and tied to OVpp, through a single 10-kQ resistor.
» Itis optional to disable PCI block through DEVDISR register after POR reset.

22.12 Guideline for LBIU Termination

If the LBIU parity pins are not used, the following is the termination recommendation:
» For LDP[0:3]—tie them to ground or the power supply rail via a 4.7-kQ resistor.
» For LPBSE—tie it to the power supply rail via a 4.7-kQ resistor (pull-up resistor).
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