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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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Electrical Characteristics

Table 2. Recommended Operating Conditions (continued)

Characteristic Symbol Recommended Unit | Notes
Value
Junction temperature range Tj 0to 105 °C —

Notes:

1. This voltage is the input to the filter discussed in Section 22.2, “PLL Power Supply Filtering,” and not necessarily the voltage
at the AVpp pin, which may be reduced from Vpp by the filter.

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

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

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

The following figure shows the undershoot and overshoot voltages at the interfaces of this device.
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Notes: N of tcLock

1. tcLock refers to the clock period associated with the respective interface:

For I°C and JTAG, t| ock references SYSCLK.
For DDR, tc ock references MCLK.

For eTSEC, tc ock references EC_GTX_CLK125.
For LBIU, tc ock references LCLK.

For PCI, tc ock references PCIn_CLK or SYSCLK.
For SerDes, tc ock references SD_REF_CLK.

2. Note that with the PCI overshoot allowed (as specified above), the device

does not fully comply with the maximum AC ratings and device protection
guideline outlined in the PCI rev. 2.2 standard (section 4.2.2.3).

Figure 2. Overshoot/Undershoot Voltage for GVpp/OVpp/LVpp/BVpp/TVpp

The core voltage must always be provided at nominal 1.1 V. Voltage to the processor interface 1/0s are
provided through separate sets of supply pins and must be provided at the voltages shown in Table 2. The
input voltage threshold scales with respect to the associated 1/0 supply voltage. OVpp and LVpp based
receivers are simple CMOS 1/O circuits and satisfy appropriate LVCMOS type specifications. The DDR
SDRAM interface uses a single-ended differential receiver referenced the externally supplied MVgge
signal (nominally set to GVpp/2) as is appropriate for the SSTL2 electrical signaling standard.
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DUART

/7 DUART

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

7.1 DUART DC Electrical Characteristics

This table provides the DC electrical characteristics for the DUART interface.
Table 20. DUART DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage \m 2 OVpp +0.3 \Y,
Low-level input voltage VL -0.3 0.8 \Y,
Input current (Viy* =0V or Viy = Vpp N — +5 A
High-level output voltage (OVpp = min, Igy = -2 mA) VoH 24 —
Low-level output voltage (OVpp = min, I, =2 mA) VoL — 0.4

Note:
1. Note that the symbol V|, in this case, represents the OV,\ symbol referenced in Table 1 and Table 2.

7.2 DUART AC Electrical Specifications

This table provides the AC timing parameters for the DUART interface.
Table 21. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate fccp/1,048,576 baud 1,2
Maximum baud rate fccp/16 baud 1,2,3
Oversample rate 16 — 1,4

Notes:

1. Guaranteed by design.

2. fccp refers to the internal platform clock.

3. Actual attainable baud rate is limited by the latency of interrupt processing.

4. The middle of a start bit is detected as the 8" sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are

sampled each 16M sample.

MPC8548E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 9

26 Freescale Semiconductor



Enhanced Three-Speed Ethernet (eTSEC)

Figure 11 shows the MII transmit AC timing diagram.

< tmTx > tMTXR —>|
TX_CLK
tMTXH tMTXF —>
TXD[3:0]
TX_EN X
TX_ER
—>| IMTKHDX

Figure 11. MIl Transmit AC Timing Diagram

8.2.3.2 MIl Receive AC Timing Specifications

This table provides the MII receive AC timing specifications.
Table 29. MIl Receive AC Timing Specifications

Parameter/Condition Symboll 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 tRxHTMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK {MRDVKH 10.0 — — ns
RXDI[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise (20%—80%) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time (80%—20%) tRXFE> 1.0 — 4.0 ns

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 tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH Symbolizes Ml receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty,rx clock reference (K)

going to the high (H) state or setup time. Also, tyrpxkL Symbolizes Mll receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the tyrx 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 ty,rx represents the Mil (M) receive (RX) clock. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.

Figure 12 provides the AC test load for eTSEC.

Output 46) Zp=50Q () AN LVpp/2
RL = 50 Q
I n

Figure 12. eTSEC AC Test Load
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 13 shows the MII receive AC timing diagram.

l< tMRX > tMRXR
RX_CLK
tMRXH tMRXF
RXD[3:0]
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RX_ER
IMRDVKH <
—> tMRDXKL

Figure 13. MIl Receive AC Timing Diagram

8.2.4 TBI AC Timing Specifications
This section describes the TBI transmit and receive AC timing specifications.

8.2.4.1 TBI Transmit AC Timing Specifications

This table provides the TBI transmit AC timing specifications.
Table 30. TBI Transmit AC Timing Specifications

Parameter/Condition Symboll Min Typ Max Unit
TCG[9:0] setup time GTX_CLK going high trTKHDV 2.0 — — ns
TCG[9:0] hold time from GTX_CLK going high trTKHDX 1.0 — — ns
GTX_CLK rise (20%-80%) I — — 1.0 ns
GTX_CLK fall time (80%—20%) trrxE> — — 1.0 ns

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state )(reference)(state) fOr
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fO outputs. For example, trrippy Symbolizes the TBI
transmit timing (TT) with respect to the time from ty1x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, trrknpx Symbolizes the TBI transmit timing (TT) with respect to the time from tyx (K) going high
(H) until the referenced data signals (D) reach the invalid state (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 trrx represents the TBI (T) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate
letter: R (rise) or F (fall).

2. Guaranteed by design.
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12c

Figure 34 shows the AC timing diagram for the 1°C bus.
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PCI/PCI-X

Figure 36 shows the PCI/PCI-X input AC timing conditions.
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Figure 36. PCI/PCI-X Input AC Timing Measurement Conditions

Figure 37 shows the PCI/PCI-X output AC timing conditions.
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Figure 37. PCI/PCI-X Output AC Timing Measurement Condition

Table 53 provides the PCI-X AC timing specifications at 66 MHz.
Table 53. PCI-X AC Timing Specifications at 66 MHz

Parameter Symbol Min Max Unit Notes
SYSCLK to signal valid delay tpckHOV — 3.8 ns 1,2,3,7,8
Output hold from SYSCLK tPcKHOX 0.7 — ns 1,10
SYSCLK to output high impedance tpckHOZ — 7 ns 1,4,8,11
Input setup time to SYSCLK tPCIVKH 1.7 — ns 3,5
Input hold time from SYSCLK tpCIXKH 0.5 — ns 10
REQ64 to HRESET setup time tPCRVRH 10 — clocks 11
HRESET to REQ64 hold time toCRHRX 0 50 ns 1
HRESET high to first FRAME assertion tpCRHEV 10 — clocks 911
PCI-X initialization pattern to HRESET setup time tPCIVRH 10 — clocks 1
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PCI Express

Table 57. Differential Receiver (RX) Input Specifications (continued)

ENTERTIME

electrical idle
enter detect
threshold
integration time

Symbol Parameter Min Nom Max | Unit Comments
VRX-CM-ACp AC peak — — 150 | mV | Vex.cm-acp = [Vrxp+ — Vrxp-l/2 + Vrx-cM-Dc
common mode Vrx-cMm-bc = DCavg) Of [Vrx.p+ + VRx-D-| + 2.
input voltage See Note 2.
RLRrx-DIFF Differential 15 — — dB | Measured over 50 MHz to 1.25 GHz with the D+
return loss and D- lines biased at +300 mV and —300 mV,
respectively. See Note 4.
RLrx-cm Common mode 6 — — dB | Measured over 50 MHz to 1.25 GHz with the D+
return loss and D- lines biased at 0 V. See Note 4.
ZRX-DIFF-DC DC differential 80 100 120 Q | RX DC differential mode impedance. See Note 5.
input impedance
Zrx-DC DC input 40 50 60 Q | Required RX D+ as well as D— DC impedance
impedance (50 £ 20% tolerance). See Notes 2 and 5.
ZRX-HIGH-IMP-DC Powered down | 200 k — — Q | Required RX D+ as well as D— DC impedance
DC input when the receiver terminations do not have
impedance power. See Note 6.
VRx-IDLE-DET-DIFFp-p | Electricalidle 65 — 175 | mV | Verx.pLE-DET-DIFFp-p = 2 X [VRx-D+ —VRx-D-I-
detect threshold Measured at the package pins of the receiver
TRX-IDLE-DET-DIFE- Unexpected — — 10 ms | An unexpected electrical idle (Vrx-pirrp-p <

VRX_,DLE_DET_D,FFp_p) must be recognized no

longer than Trx.pE-DET-DIFF-ENTERING [0 Signal
an unexpected idle condition.
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Serial RapidlO

Table 63. Long Run Transmitter AC Timing Specifications—2.5 GBaud

Range
Characteristic Symbol Unit Notes
Min Max
Output voltage Vo -0.40 2.30 \% Voltage relative to COMMON of either signal
comprising a differential pair
Differential output voltage VpirepP 800 1600 mVp-p —
Deterministic jitter Jp — 0.17 Ul p-p —
Total jitter Jr — 0.35 Ul p-p —
Multiple output skew Smo — 1000 ps Skew at the transmitter output between lanes of a
multilane link
Unit interval ul 400 400 ps +100 ppm
Table 64. Long Run Transmitter AC Timing Specifications—3.125 GBaud
Range
Characteristic Symbol Unit Notes
Min Max
Output voltage Vo -0.40 2.30 \% Voltage relative to COMMON of either signal
comprising a differential pair
Differential output voltage Vpirepp 800 1600 mVp-p —
Deterministic jitter Jp — 0.17 Ul p-p —
Total jitter Jr — 0.35 Ul p-p —
Multiple output skew Swmo — 1000 ps Skew at the transmitter output between lanes of a
multilane link
Unit interval ul 320 320 ps +100 ppm

For each baud rate at which an LP-serial transmitter is specified to operate, the output eye pattern of the
transmitter shall fall entirely within the unshaded portion of the transmitter output compliance mask shown
in Figure 52 with the parameters specified in Table 65 when measured at the output pins of the device and
the device is driving a 100-Q2 = 5% differential resistive load. The output eye pattern of an LP-serial
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Serial RapidlO

802.3ae-2002 is specified as the test pattern for use in eye pattern and jitter measurements. Annex 48B of
IEEE Std. 802.3ae-2002 is recommended as a reference for additional information on jitter test methods.

18.9.1 Eye Template Measurements

For the purpose of eye template measurements, the effects of a single-pole high pass filter with a 3 dB point
at (baud frequency)/1667 is applied to the jitter. The data pattern for template measurements is the
continuous jitter test pattern (CJPAT) defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-serial
link shall be active in both the transmit and receive directions, and opposite ends of the links shall use
asynchronous clocks. Four lane implementations shall use CIPAT as defined in Annex 48A. Single lane
implementations shall use the CIPAT sequence specified in Annex 48A for transmission on lane 0. The
amount of data represented in the eye shall be adequate to ensure that the bit error ratio is less than 10712,
The eye pattern shall be measured with AC coupling and the compliance template centered at 0 V
differential. The left and right edges of the template shall be aligned with the mean zero crossing points of
the measured data eye. The load for this test shall be 100-Q resistive + 5% differential to 2.5 GHz.

18.9.2 Jitter Test Measurements

For the purpose of jitter measurement, the effects of a single-pole high pass filter with a 3 dB point at (baud
frequency)/1667 is applied to the jitter. The data pattern for jitter measurements is the Continuous Jitter test
pattern (CJPAT) pattern defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-serial link shall be
active in both the transmit and receive directions, and opposite ends of the links shall use asynchronous
clocks. Four lane implementations shall use CJPAT as defined in Annex 48A. Single lane implementations
shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. Jitter shall be measured
with AC coupling and at 0 V differential. Jitter measurement for the transmitter (or for calibration of a jitter
tolerance setup) shall be performed with a test procedure resulting in a BER curve such as that described
in Annex 48B of IEEE 802.3ae.

18.9.3 Transmit Jitter

Transmit jitter is measured at the driver output when terminated into a load of 100 Q resistive + 5%
differential to 2.5 GHz.

18.9.4 Jitter Tolerance

Jitter tolerance is measured at the receiver using a jitter tolerance test signal. This signal is obtained by first
producing the sum of deterministic and random jitter defined in Section 18.7, “Receiver Specifications,”
and then adjusting the signal amplitude until the data eye contacts the 6 points of the minimum eye opening
of the receive template shown in Figure 54 and Table 69. Note that for this to occur, the test signal must
have vertical waveform symmetry about the average value and have horizontal symmetry (including jitter)
about the mean zero crossing. Eye template measurement requirements are as defined above. Random
jitter is calibrated using a high pass filter with a low frequency corner at 20 MHz and a 20 dB/decade
roll-off below this. The required sinusoidal jitter specified in Section 18.7, “Receiver Specifications,” is
then added to the signal and the test load is replaced by the receiver being tested.
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Package Description

19 Package Description

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

19.1 Package Parameters
The package parameters for both the HICTE FC-CBGA and FC-PBGA are provided in Table 70.

Table 70. Package Parameters

Parameter CBGA! PBGA?
Package outline 29 mm x 29 mm 29 mm x 29 mm
Interconnects 783 783
Ball pitch 1 mm 1 mm
Ball diameter (typical) 0.6 mm 0.6 mm
Solder ball 63% Sn 63% Sn
37% Pb 37% Pb
0% Ag 0% Ag
Solder ball (lead-free) 95% Sn 96.5% Sn
4.5% Ag 3.5% Ag
0.5% Cu

Notes:

1. The HiICTE FC-CBGA package is available on only Version 2.0 of the device.
2. The FC-PBGA package is available on only versions 2.1.1 and 2.1.2, and 3.0

of the device.
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Package Description
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. All dimensions are in millimeters.
. Dimensioning and tolerancing per ASME Y14.5M-1994.
. Maximum solder ball diameter measured parallel to datum A.
. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
. Capacitors may not be present on all devices.
. Caution must be taken not to short capacitors or exposed metal capacitor pads on package top.
. Parallelism measurement shall exclude any effect of mark on top surface of package.
8. All dimensions are symmetric across the package center lines unless dimensioned otherwise.
Figure 56. Mechanical Dimensions and Bottom Surface Nomenclature of the FC-PBGA with Stamped Lid
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Table 71. MPC8548E Pinout Listing (continued)

Package Description

Power

Signal Package Pin Number Pin Type Supply Notes
MWE E7 o] GVpp —
MCAS H7 o] GVpp —
MRAS L8 o GVpp —
MCKE[0:3] F10, C10, J11, H11 o) GVpp 1
MCS[0:3] K8, J8, G8, F8 o} GVpp —
MCK[0:5] H9, B15, G2, M9, Al4, F1 o] GVpp —
MCK][0:5] J9, A15, G1, L9, B14, F2 o] GVpp —
MODT[0:3] E6, K6, L7, M7 o) GVpp —
MDIC[0:1] A19, B19 /0 GVpp 36
Local Bus Controller Interface
LAD[0:31] E27, B20, H19, F25, A20, C19, E28, J23, A25, 110 BVpp —
K22, B28, D27, D19, J22, K20, D28, D25, B25,
E22, F22, F21, C25, C22, B23, F20, A23, A22,
E19, A21, D21, F19, B21
LDP[0:3] K21, C28, B26, B22 /0 BVpp —
LA[27] H21 o] BVpp 5,9
LA[28:31] H20, A27, D26, A28 o] BVpp 5,7,9
LCS[0:4] J25, C20, J24, G26, A26 o} BVpp
LCS5/DMA_DREQ2 D23 /0 BVpp 1
LCS6/DMA_DACK2 G20 o) BVpp 1
LCS7/DMA_DDONE2 E21 o BVpp 1
LWEO/LBS0/LSDDQMI[0] G25 o) BVpp 5,9
LWE1/LBS1/LSDDQM[1] c23 o} BVpp 5,9
LWE2/LBS2/LSDDQM[2] J21 o} BVpp 59
LWEB3/LBS3/LSDDQM[3] A24 o) BVpp 5,9
LALE H24 o) BVpp 5,8,9
LBCTL G27 o BVpp 5,8,9
LGPLO/LSDA10 F23 o] BVpp 5,9
LGPL1/LSDWE G22 o) BVpp 5,9
LGPL2/LOE/LSDRAS B27 o) BVpp 5,8,9
LGPL3/LSDCAS F24 o) BVpp 5,9
LGPL4/LGTA/LUPWAIT/LPBSE H23 /0 BVpp —
LGPL5 E26 o] BVpp 5,9
LCKE E24 o] BVpp —
LCLKI[0:2] E23, D24, H22 o] BVpp —
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Package Description

Table 71. MPC8548E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
I°C interface
IIC1_SCL AG22 1/0 OVpp 4,27
IIC1_SDA AG21 1/0 OVpp 4,27
11IC2_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 | XVpp —
SD_TX[0:7] M22, N20, P22, R20, U20, V22, W20, Y22 0] XVpp —
T_TX[O:?] M23, N21, P23, R21, U21, V23, W21, Y23 0] XVpp —
SD_PLL_TPD u28 o} XVpp 24
SD_REF_CLK T28 [ XVpp 3
SD_REF_CLK T27 | XVpp 3
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 (0] 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, AG?2 o} OVpp 56,9
MSRCID[2:4] AF3, AF1, AF2 O OVpp 6, 19,
29
MDVAL AE5 o) OVpp 6
CLK_OUT AE21 O OVpp 11
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Table 72. MPC8547E Pinout Listing (continued)

Package Description

Signal

Package Pin Number

Pin Type

Power
Supply

Notes

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 73 provides the pin-out listing for the MPC8545E 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 73. MPC8545E Pinout Listing

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI1 and PCI2 (One 64-Bit or Two 32-Bit)
PCI1_AD[63:32]/PCI2_AD[31:0] AB14, AC15, AA15, Y16, W16, AB16, AC16, 110 OVpp 17
AA16, AE17, AA18, W18, AC17, AD16, AE16,
Y17, AC18, AB18, AA19, AB19, AB21, AA20,
AC20, AB20, AB22, AC22, AD21, AB23, AF23,
AD23, AE23, AC23, AC24
PCI1_AD[31:0] AHG6, AE7, AF7, AG7, AH7, AF8, AH8, AE9, 110 OVpp 17
AH9, AC10, AB10, AD10, AG10, AA10, AH10,
AAll, AB12, AE12, AG12, AH12, AB13, AA12,
AC13, AE13, Y14, W13, AG13, V14, AH13,
AC14, Y15, AB15
PCI1_C_ﬁ[7:4]/PCI2_C_ﬁ[3:O] AF15, AD14, AE15, AD15 110 OVpp 17
PCIl_C_ﬁ[S:O] AF9, AD11, Y12, Y13 110 OVpp 17
PCI1_PAR64/PCI2_PAR W15 110 OVpp —
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
PCI1_TRDY AG11 110 OVpp 2
PCI1_REQ[4:1] AH2, AG4, AG3, AH4 I OVpp —
PCI1_REQO AH3 110 OVpp —
PCI1_CLK AH26 | OVpp 39
PCI1_DEVSEL AH11 110 OVpp 2
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Table 73. MPC8545E Pinout Listing (continued)

Package Description

Power

Signal Package Pin Number Pin Type Supply Notes
FIFO1_RXC2 P5 | LVpp 104
Reserved R1 — — 104
Reserved P10 — — 105
FIFO1_TXC2 P7 O LVpp 15
cfg_dram_typel R10 | LVpp 5
Three-Speed Ethernet Controller (Gigabit Ethernet 3)
TSEC3_TXD[3:0] V8, W10, Y10, W7 0] TVpp 5,9,29
TSEC3_RXD[3:0] Y1, W3, W5, W4 | TVpp —
TSEC3_GTX_CLK W8 (0] TVbp —
TSEC3_RX_CLK w2 | TVop —
TSEC3_RX_DV w1 [ TVpp —
TSEC3_RX_ER Y2 [ TVpp —
TSEC3_TX_CLK V10 I TVpp —
TSEC3_TX_EN V9 (0] TVpp 30
TSEC3_TXD[7:4] ABS8, Y7, AA7,Y8 O TVbb 5,9, 29
TSEC3_RXD[7:4] AAL, Y3, AA2, AA4 | TVbop —
Reserved AA5 — — 15
TSEC3_COL Y5 | TVpp —
TSEC3_CRS AA3 /0 TVob 31
TSEC3_TX_ER AB6 (0] TVpp —
DUART
UART_CTS[0:1] AB3, AC5 [ OVpp —
UART_RTS[0:1] AC6, AD7 o} OVpp —
UART_SIN[0:1] AB5, AC7 [ OVpp —
UART_SOUTJ0:1] AB7, AD8 O OVpp —
I2C interface
IIC1_SCL AG22 1/0 OVpp 4,27
IIC1_SDA AG21 110 OVpp 4,27
lIC2_SCL AG15 110 OVpp 4,27
IIC2_SDA AG14 110 OVpp 4,27
SerDes
SD_RXJ0:3] M28, N26, P28, R26 | XVpp —
SD_RX[0:3] M27, N25, P27, R25 | XVpp —
SD_TX[0:3] M22, N20, P22, R20 0] XVpp —
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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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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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Table 74. MPC8543E Pinout Listing (continued)

Package Description

. . . Power
Signal Package Pin Number Pin Type Supply Notes
JTAG
TCK AG28 | OVpp —
TDI AH28 | OVpp 12
TDO AF28 O OVpp —
T™S AH27 I OVpp 12
TRST AH23 [ OVpp 12
DFT
L1_TSTCLK AC25 I OVpp 25
L2_TSTCLK AE22 | OVpp 25
LSSD_MODE AH20 | OVpp 25
TEST_SEL AH14 I OVpp 109
Thermal Management
THERMO AG1 — — 14
THERM1 AH1 — — 14
Power Management
ASLEEP AH18 o] OVpp 9,19, 29
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, 12, L16, 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, AAl14, AA17, AA22, AA23, AB4,
AC2, AC11, AC19, AC26, AD5, AD9, AD22,
AE3, AE14, AF6, AF10, AF13, AG8, AG27,
K28, L24, L26, N24, N27, P25, R28, T24, T26,
U24, V25, W28, Y24, Y26, AA24, AA27, AB25,
AC28, L21, L23,N22, P20, R23, T21, U22, V20,
W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, PCl and
AD17, AD19, AE10, AE8, AE24, AF4, AF12, other
AF22, AF27, AG26 standards
(3.3V)
LVpp N8, R7, T9, U6 Power for LVpp —
TSEC1 and
TSEC2
(25V,3.3V)
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Clocking

Table 80. Memory Bus Clocking Specifications (MPC8543E)

Maximum Processor Core Frequency
Characteristic 800, 1000 MHz Unit Notes
Min Max
Memory bus clock speed 166 200 MHz 1,2

Notes:

1. Caution: The CCB clock to SYSCLK ratio and €500 core to CCB clock ratio settings must be chosen such that the resulting
SYSCLK frequency, €500 (core) frequency, and CCB clock frequency do not exceed their respective maximum or minimum
operating frequencies. See Section 20.2, “CCB/SYSCLK PLL Ratio,” and Section 20.3, “e500 Core PLL Ratio,” for ratio
settings.

2. The memory bus speed is half of the DDR/DDR2 data rate, hence, half of the platform clock frequency.

20.2 CCB/SYSCLK PLL Ratio

The CCB clock is the clock that drives the e500 core complex bus (CCB), and is also called the platform
clock. The frequency of the CCB is set using the following reset signals, as shown in Table 81:

* SYSCLK input signal
» Binary value on LA[28:31] at power up

Note that there is no default for this PLL ratio; these signals must be pulled to the desired values. Also note
that the DDR data rate is the determining factor in selecting the CCB bus frequency, since the CCB
frequency must equal the DDR data rate.

For specifications on the PCI_CLK, see the PCI 2.2 Specification.
Table 81. CCB Clock Ratio

Binary Value of LA[28:31] Signals | CCB:SYSCLK Ratio || Binary Value of LA[28:31] Signals | CCB:SYSCLK Ratio
0000 16:1 1000 8:1
0001 Reserved 1001 9:1
0010 2:1 1010 10:1
0011 31 1011 Reserved
0100 4:1 1100 12:1
0101 5:1 1101 20:1
0110 6:1 1110 Reserved
0111 Reserved 1111 Reserved
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