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Overview

— Performance monitor facility that is similar to, but separate from, the device performance 
monitor

The e500 defines features that are not implemented on this device. It also generally defines some features 
that this device implements more specifically. An understanding of these differences can be critical to 
ensure proper operations. 

• 512-Kbyte L2 cache/SRAM

— Flexible configuration.

— Full ECC support on 64-bit boundary in both cache and SRAM modes

— Cache mode supports instruction caching, data caching, or both.

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

— 1, 2, or 4 ways can be configured for stashing only.

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

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

— Global locking and Flash clearing done through writes to L2 configuration registers

— Instruction and data locks can be Flash cleared separately.

— SRAM features include the following:

– I/O devices access SRAM regions by marking transactions as snoopable (global).

– Regions can reside at any aligned location in the memory map.

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

• Address translation and mapping unit (ATMU)

— Eight local access windows define mapping within local 36-bit address space.

— Inbound and outbound ATMUs map to larger external address spaces.

– Three inbound windows plus a configuration window on PCI/PCI-X and PCI Express

– Four inbound windows plus a default window on RapidIO™ 

– Four outbound windows plus default translation for PCI/PCI-X and PCI Express

– Eight outbound windows plus default translation for RapidIO with segmentation and 
sub-segmentation support

• DDR/DDR2 memory controller

— Programmable timing supporting DDR and DDR2 SDRAM

— 64-bit data interface

— Four banks of memory supported, each up to 4 Gbytes, to a maximum of 16 Gbytes

— DRAM chip configurations from 64 Mbits to 4 Gbits with ×8/×16 data ports

— Full ECC support

— Page mode support

– Up to 16 simultaneous open pages for DDR



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

24 Freescale Semiconductor
 

DDR and DDR2 SDRAM

NOTE

For the ADDR/CMD setup and hold specifications in Table 19, it is 
assumed that the clock control register is set to adjust the memory clocks by 
1/2 applied cycle.

Figure 3 shows the DDR SDRAM output timing for the MCK to MDQS skew measurement (tDDKHMH).

Figure 3. Timing Diagram for tDDKHMH

MDQS epilogue end tDDKHME –0.6 0.6 ns 6

Notes:

1. The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for 
inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. Output hold time can be read as DDR timing 
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example, 
tDDKHAS symbolizes DDR timing (DD) for the time tMCK memory clock reference (K) goes from the high (H) state until outputs 
(A) are setup (S) or output valid time. Also, tDDKLDX symbolizes DDR timing (DD) for the time tMCK memory clock reference 
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

2. All MCK/MCK referenced measurements are made from the crossing of the two signals ±0.1 V.

3. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.

4. Note that tDDKHMH follows the symbol conventions described in note 1. For example, tDDKHMH describes the DDR timing (DD) 
from the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH). tDDKHMH can be modified through control 
of the MDQS override bits (called WR_DATA_DELAY) in the TIMING_CFG_2 register. This is typically set to the same delay 
as in DDR_SDRAM_CLK_CNTL[CLK_ADJUST]. The timing parameters listed in the table assume that these 2 parameters 
have been set to the same adjustment value. See the MPC8548E PowerQUICC III Integrated Processor Reference Manual 
for a description and understanding of the timing modifications enabled by use of these bits. 

5. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC 
(MECC), or data mask (MDM). The data strobe must be centered inside of the data eye at the pins of the microprocessor.

6. All outputs are referenced to the rising edge of MCK[n] at the pins of the microprocessor. Note that tDDKHMP follows the 
symbol conventions described in note 1.

Table 19. DDR SDRAM Output AC Timing Specifications (continued)
At recommended operating conditions.

Parameter Symbol1 Min Max Unit Notes

tDDKHMHmax) = 0.6 ns

MDQS

MCK[n]

MCK[n]
tMCK

tDDKHMH(min) = –0.6 ns

MDQS
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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.

7.2 DUART AC Electrical Specifications

This table provides the AC timing parameters for the DUART interface.

Table 20. DUART DC Electrical Characteristics 

Parameter Symbol Min Max Unit

High-level input voltage VIH 2 OVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

Input current (VIN
1 = 0 V or VIN = VDD) IIN — ±5 A

High-level output voltage (OVDD = min, IOH = –2 mA) VOH 2.4 — V

Low-level output voltage (OVDD = min, IOL = 2 mA) VOL — 0.4 V

Note:

1. Note that the symbol VIN, in this case, represents the OVIN symbol referenced in Table 1 and Table 2.

Table 21. DUART AC Timing Specifications

Parameter Value Unit Notes

Minimum baud rate fCCB/1,048,576 baud 1, 2

Maximum baud rate fCCB/16 baud 1, 2, 3

Oversample rate 16 — 1, 4

Notes:
1. Guaranteed by design.
2. fCCB 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 8th sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are 

sampled each 16th sample.
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 7. FIFO Receive AC Timing Diagram

8.2.2 GMII AC Timing Specifications

This section describes the GMII transmit and receive AC timing specifications.

8.2.2.1 GMII Transmit AC Timing Specifications

This table provides the GMII transmit AC timing specifications.

Table 26. GMII Transmit AC Timing Specifications

Parameter/Condition Symbol1 Min Typ Max Unit

GMII data TXD[7:0], TX_ER, TX_EN setup time tGTKHDV 2.5 — — ns

GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay  tGTKHDX 0.5 — 5.0 ns

GTX_CLK data clock rise time (20%–80%) tGTXR
2 — — 1.0 ns

GTX_CLK data clock fall time (80%–20%) tGTXF
2 — — 1.0 ns

Notes:

1.  The symbols used for timing specifications follow the pattern t(first two letters of functional block)(signal)(state)(reference)(state) for inputs 
and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tGTKHDV symbolizes GMII transmit timing 
(GT) with respect to the tGTX 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, tGTKHDX symbolizes GMII transmit timing (GT) with respect to the tGTX 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 tGTX 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. Guaranteed by design.

tFIR

tFIRH
tFIRF

tFIRR

RX_CLK

RXD[7:0]
RX_DV
RX_ER

Valid Data

tFIRDV tFIRDX
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Local Bus

Figure 28. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 8 or 16 (PLL Bypass Mode)

tLBIXKL2

tLBIVKH1

Internal Launch/Capture Clock

UPM Mode Input Signal:
LUPWAIT

T1

T3

UPM Mode Output Signals:
LCS[0:7]/LBS[0:3]/LGPL[0:5]

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

T2

T4

Input Signals:
LAD[0:31]/LDP[0:3]

LCLK

tLBKLOV1

tLBKLOZ1

tLBKLOX1

tLBIXKH1

GPCM Mode Input Signal:
LGTA

tLBIVKL2
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JTAG

Figure 29 provides the AC test load for TDO and the boundary-scan outputs.

Figure 29. AC Test Load for the JTAG Interface

Figure 30 provides the JTAG clock input timing diagram.

Figure 30. JTAG Clock Input Timing Diagram

Valid times:

Boundary-scan data
TDO

tJTKLDV
tJTKLOV

4
2

20
10

ns
5

Output hold times:

Boundary-scan data
TDO

tJTKLDX
tJTKLOX

30
30

—
—

ns
5

JTAG external clock to output high impedance:

Boundary-scan data
TDO

tJTKLDZ
tJTKLOZ

3
3

19
9

ns
5, 6

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of tTCLK to the midpoint of the signal in question. 
The output timings are measured at the pins. All output timings assume a purely resistive 50-load (see Figure 29). 
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for 
inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tJTDVKH symbolizes JTAG device 
timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the tJTG clock reference (K) 
going to the high (H) state or setup time. Also, tJTDXKH symbolizes JTAG timing (JT) with respect to the time data input signals 
(D) went invalid (X) relative to the tJTG clock reference (K) going to the high (H) state. Note that, in general, the clock reference 
symbol representation is based on three letters representing the clock of a particular functional. For rise and fall times, the 
latter convention is used with the appropriate letter: R (rise) or F (fall).

3. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.

4. Non-JTAG signal input timing with respect to tTCLK.

5. Non-JTAG signal output timing with respect to tTCLK.

6. Guaranteed by design.

Table 44. JTAG AC Timing Specifications (Independent of SYSCLK)1 (continued)

Parameter Symbol2 Min Max Unit Notes

Output Z0 = 50  OVDD/2
RL = 50 

JTAG

tJTKHKL tJTGR

External Clock VMVMVM

tJTG tJTGF

VM = Midpoint Voltage (OVDD/2)
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High-Speed Serial Interfaces (HSSI)

Figure 43 shows the SerDes reference clock connection reference circuits for HCSL type clock driver. It 
assumes that the DC levels of the clock driver chip is compatible with SerDes reference clock input’s DC 
requirement.

Figure 43. DC-Coupled Differential Connection with HCSL Clock Driver (Reference Only)

Figure 44 shows the SerDes reference clock connection reference circuits for LVDS type clock driver. 
Since LVDS clock driver’s common mode voltage is higher than the SerDes reference clock input’s 
allowed range (100–400 mV), AC-coupled connection scheme must be used. It assumes the LVDS output 
driver features 50-termination resistor. It also assumes that the LVDS transmitter establishes its own 
common mode level without relying on the receiver or other external component.

Figure 44. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)

Figure 45 shows the SerDes reference clock connection reference circuits for LVPECL type clock driver. 
Since LVPECL driver’s DC levels (both common mode voltages and output swing) are incompatible with 
the SerDes reference clock input’s DC requirement, AC-coupling must be used. Figure 45 assumes that 
the LVPECL clock driver’s output impedance is 50 R1 is used to DC-bias the LVPECL outputs prior 

50 

50 SD_REF_CLK

SD_REF_CLK

Clock Driver 100 Differential PWB Trace

Clock driver vendor dependent 
source termination resistor

CLK_Out

CLK_Out

HCSL CLK Driver Chip

33 

33 

Total 50 Assume clock driver’s 
output impedance is about 16 

MPC8548E

CLK_Out

SerDes Refer. 
CLK ReceiverClock Driver

SD_REF_CLK

SD_REF_CLK

Clock Driver 100 Differential PWB Trace

CLK_Out

CLK_Out

LVDS CLK Driver Chip

10 nF

10 nF

MPC8548E

SerDes Refer. 
CLK Receiver

50 

50 

Clock Driver



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

84 Freescale Semiconductor
 

Serial RapidIO

Table 60. Short Run Transmitter AC Timing Specifications—2.5 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

Output voltage VO –0.40 2.30 V Voltage relative to COMMON of either signal 
comprising a differential pair

Differential output voltage VDIFFPP 500 1000 mV p-p —

Deterministic jitter JD — 0.17 UI p-p —

Total jitter JT — 0.35 UI p-p —

Multiple output skew SMO — 1000 ps Skew at the transmitter output between lanes of a 
multilane link

Unit interval UI 400 400 ps ±100 ppm

Table 61. Short Run Transmitter AC Timing Specifications—3.125 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

Output voltage VO –0.40 2.30 V Voltage relative to COMMON of either signal 
comprising a differential pair

Differential output voltage VDIFFPP 500 1000 mVp-p —

Deterministic jitter JD — 0.17 UI p-p —

Total jitter JT — 0.35 UI p-p —

Multiple output skew SMO — 1000 ps Skew at the transmitter output between lanes of a 
multilane link

Unit interval UI 320 320 ps  ±100 ppm

Table 62. Long Run Transmitter AC Timing Specifications—1.25 GBaud

Characteristic Symbol
Range

Unit Notes
Min Max

Output voltage VO –0.40 2.30 V Voltage relative to COMMON of either signal 
comprising a differential pair

Differential output voltage VDIFFPP 800 1600 mVp-p —

Deterministic jitter JD — 0.17 UI p-p —

Total jitter JT — 0.35 UI p-p —

Multiple output skew SMO — 1000 ps Skew at the transmitter output between lanes of a 
multilane link

Unit interval UI 800 800 ps  ±100 ppm
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Package Description

Three-Speed Ethernet Controller (Gigabit Ethernet 2)

TSEC2_RXD[7:0] P2, R2, N1, N2, P3, M2, M1, N3 I LVDD —

TSEC2_TXD[7:0] N9, N10, P8, N7, R9, N5, R8, N6 O LVDD 5, 9, 33

TSEC2_COL P1 I LVDD —

TSEC2_CRS R6 I/O LVDD 20

TSEC2_GTX_CLK P6 O LVDD

TSEC2_RX_CLK N4 I LVDD —

TSEC2_RX_DV P5 I LVDD —

TSEC2_RX_ER R1 I LVDD —

TSEC2_TX_CLK P10 I LVDD —

TSEC2_TX_EN P7 O LVDD 30

TSEC2_TX_ER R10 O LVDD 5, 9, 33

Three-Speed Ethernet Controller (Gigabit Ethernet 3)

TSEC3_TXD[3:0] V8, W10, Y10, W7 O TVDD 5, 9, 29 

TSEC3_RXD[3:0] Y1, W3, W5, W4 I TVDD —

TSEC3_GTX_CLK W8 O TVDD —

TSEC3_RX_CLK W2 I TVDD —

TSEC3_RX_DV W1 I TVDD —

TSEC3_RX_ER Y2 I TVDD —

TSEC3_TX_CLK V10 I TVDD —

TSEC3_TX_EN V9 O TVDD 30

Three-Speed Ethernet Controller (Gigabit Ethernet 4)

TSEC4_TXD[3:0]/TSEC3_TXD[7:4] AB8, Y7, AA7, Y8 O TVDD 1, 5, 9, 
29

TSEC4_RXD[3:0]/TSEC3_RXD[7:4] AA1, Y3, AA2, AA4 I TVDD 1

TSEC4_GTX_CLK AA5 O TVDD —

TSEC4_RX_CLK/TSEC3_COL Y5 I TVDD 1

TSEC4_RX_DV/TSEC3_CRS AA3 I/O TVDD 1, 31

TSEC4_TX_EN/TSEC3_TX_ER AB6 O TVDD 1, 30

DUART

UART_CTS[0:1] AB3, AC5 I OVDD —

UART_RTS[0:1] AC6, AD7 O OVDD —

UART_SIN[0:1] AB5, AC7 I OVDD —

UART_SOUT[0:1] AB7, AD8 O OVDD —

Table 71. MPC8548E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Package Description

25.These are test signals for factory use only and must be pulled up (100 –1 k) to OVDD for normal machine operation.

26.Independent supplies derived from board VDD.

27.Recommend a pull-up resistor (~1 k) be placed on this pin to OVDD.

29. The following pins must NOT be pulled down during power-on reset: TSEC3_TXD[3], TSEC4_TXD3/TSEC3_TXD7, 
HRESET_REQ, TRIG_OUT/READY/QUIESCE, MSRCID[2:4], ASLEEP. 

30.This pin requires an external 4.7-k pull-down resistor to prevent PHY from seeing a valid transmit enable before it is actively 
driven.

31.This pin is only an output in eTSEC3 FIFO mode when used as Rx flow control.

32.These pins must be connected to XVDD.

33.TSEC2_TXD1, TSEC2_TX_ER are multiplexed as cfg_dram_type[0:1]. They must be valid at power-up, even before 
HRESET assertion.

34.These pins must be pulled to ground through a 300- (±10%) resistor.

35.When a PCI block is disabled, either the POR config pin that selects between internal and external arbiter must be pulled 
down to select external arbiter if there is any other PCI device connected on the PCI bus, or leave the PCIn_AD pins as ‘no 
connect’ or terminated through 2–10 k pull-up resistors with the default of internal arbiter if the PCIn_AD pins are not 
connected to any other PCI device. The PCI block drives the PCIn_AD pins if it is configured to be the PCI arbiter—through 
POR config pins—irrespective of whether it is disabled via the DEVDISR register or not. It may cause contention if there is 
any other PCI device connected on the bus.

36.MDIC0 is grounded through an 18.2- precision 1% resistor and MDIC1 is connected to GVDD through an 18.2- precision 
1% resistor. These pins are used for automatic calibration of the DDR IOs.

38.These pins must be left floating.

39. If PCI1 or PCI2 is configured as PCI asynchronous mode, a valid clock must be provided on pin PCI1_CLK or PCI2_CLK. 
Otherwise the processor will not boot up.

40.These pins must be connected to GND.

101.This pin requires an external 4.7-k resistor to GND.

102.For Rev. 2.x silicon, DMA_DACK[0:1] must be 0b11 during POR configuration; for rev. 1.x silicon, the pin values during 
POR configuration are don’t care.

103.If these pins are not used as GPINn (general-purpose input), they must be pulled low (to GND) or high (to LVDD) through 
2–10 k resistors.

104.These must be pulled low to GND through 2–10 k resistors if they are not used.

105.These must be pulled low or high to LVDD through 2–10 k resistors if they are not used.

106.For rev. 2.x silicon, DMA_DACK[0:1] must be 0b10 during POR configuration; for rev. 1.x silicon, the pin values during POR 
configuration are don’t care.

107.For rev. 2.x silicon, DMA_DACK[0:1] must be 0b01 during POR configuration; for rev. 1.x silicon, the pin values during POR 
configuration are don’t care.

108.For rev. 2.x silicon, DMA_DACK[0:1] must be 0b11 during POR configuration; for rev. 1.x silicon, the pin values during POR 
configuration are don’t care.

109.This is a test signal for factory use only and must be pulled down (100 – 1 k) to GND for normal machine operation.

110.These pins must be pulled high to OVDD through 2–10 k resistors.

111.If these pins are not used as GPINn (general-purpose input), they must be pulled low (to GND) or high (to OVDD) through 
2–10 k resistors.

112.This pin must not be pulled down during POR configuration.

113.These should be pulled low or high to OVDD through 2–10 k resistors.

Table 71. MPC8548E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Package Description

PCI1_FRAME AE11 I/O OVDD 2

PCI1_IDSEL AG9 I OVDD —

PCI1_REQ64/PCI2_FRAME AF14 I/O OVDD 2, 5, 10

PCI1_ACK64/PCI2_DEVSEL V15 I/O OVDD 2

PCI2_CLK AE28 I OVDD 39

PCI2_IRDY AD26 I/O OVDD 2

PCI2_PERR AD25 I/O OVDD 2

PCI2_GNT[4:1] AE26, AG24, AF25, AE25 O OVDD 5, 9, 35

PCI2_GNT0 AG25 I/O OVDD —

PCI2_SERR AD24 I/O OVDD 2,4

PCI2_STOP AF24 I/O OVDD 2

PCI2_TRDY AD27 I/O OVDD 2

PCI2_REQ[4:1] AD28, AE27, W17, AF26 I OVDD —

PCI2_REQ0 AH25 I/O OVDD —

DDR SDRAM Memory Interface

MDQ[0:63] L18, J18, K14, L13, L19, M18, L15, L14, A17, 
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

I/O GVDD —

MECC[0:7] H13, F13, F11, C11, J13, G13, D12, M12 I/O GVDD —

MDM[0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 O GVDD —

MDQS[0:8] M15, A16, G17, G14, A5, D3, H1, L2, C13 I/O GVDD —

MDQS[0:8] L17, B16, J16, H14, C6, C2, H3, L4, D13 I/O GVDD —

MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, 
B8, E10, B10, G6, A10, L11

O GVDD —

MBA[0:2] F7, J7, M11 O GVDD —

MWE E7 O GVDD —

MCAS H7 O GVDD —

MRAS L8 O GVDD —

MCKE[0:3] F10, C10, J11, H11 O GVDD 11

MCS[0:3] K8, J8, G8, F8 O GVDD —

MCK[0:5] H9, B15, G2, M9, A14, F1 O GVDD —

MCK[0:5] J9, A15, G1, L9, B14, F2 O GVDD —

MODT[0:3] E6, K6, L7, M7 O GVDD —

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
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FIFO1_RXC2 P5 I LVDD 104

Reserved R1 — — 104

Reserved P10 — — 105

FIFO1_TXC2 P7 O LVDD 15

cfg_dram_type1 R10 I LVDD 5

Three-Speed Ethernet Controller (Gigabit Ethernet 3)

TSEC3_TXD[3:0] V8, W10, Y10, W7 O TVDD 5, 9, 29 

TSEC3_RXD[3:0] Y1, W3, W5, W4 I TVDD —

TSEC3_GTX_CLK W8 O TVDD —

TSEC3_RX_CLK W2 I TVDD —

TSEC3_RX_DV W1 I TVDD —

TSEC3_RX_ER Y2 I TVDD —

TSEC3_TX_CLK V10 I TVDD —

TSEC3_TX_EN V9 O TVDD 30

TSEC3_TXD[7:4] AB8, Y7, AA7, Y8 O TVDD 5, 9, 29

TSEC3_RXD[7:4] AA1, Y3, AA2, AA4 I TVDD —

Reserved AA5 — — 15

TSEC3_COL Y5 I TVDD —

TSEC3_CRS AA3 I/O TVDD 31

TSEC3_TX_ER AB6 O TVDD —

DUART

UART_CTS[0:1] AB3, AC5 I OVDD —

UART_RTS[0:1] AC6, AD7 O OVDD —

UART_SIN[0:1] AB5, AC7 I OVDD —

UART_SOUT[0:1] AB7, AD8 O OVDD —

I2C interface

IIC1_SCL AG22 I/O OVDD 4, 27

IIC1_SDA AG21 I/O OVDD 4, 27

IIC2_SCL AG15 I/O OVDD 4, 27

IIC2_SDA AG14 I/O OVDD 4, 27

SerDes

SD_RX[0:3] M28, N26, P28, R26 I XVDD —

SD_RX[0:3] M27, N25, P27, R25 I XVDD —

SD_TX[0:3] M22, N20, P22, R20 O XVDD —

Table 73. MPC8545E Pinout Listing (continued)
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SD_TX[0:3] M23, N21, P23, R21 O XVDD —

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 XVDD 24

SD_REF_CLK T28 I XVDD —

SD_REF_CLK T27 I XVDD —

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 BVDD —

System Control

HRESET AG17 I OVDD —

HRESET_REQ AG16 O OVDD 29

SRESET AG20 I OVDD —

CKSTP_IN AA9 I OVDD —

CKSTP_OUT AA8 O OVDD 2, 4

Debug

TRIG_IN AB2 I OVDD —

TRIG_OUT/READY/QUIESCE AB1 O OVDD 6, 9, 
19, 29

MSRCID[0:1] AE4, AG2 O OVDD 5, 6, 9

MSRCID[2:4] AF3, AF1, AF2 O OVDD 6, 19, 
29

MDVAL AE5 O OVDD 6

CLK_OUT AE21 O OVDD 11

Clock

RTC AF16 I OVDD —

SYSCLK AH17 I OVDD —

JTAG

TCK AG28 I OVDD —

TDI AH28 I OVDD 12

Table 73. MPC8545E Pinout Listing (continued)
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GVDD B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, 
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, 
G11, H5, H12, H15, H17, J10, K3, K12, K16, 

K18, L6, M4, M8, M13

Power for 
DDR1 and 

DDR2 DRAM 
I/O voltage 

(1.8 V, 2.5 V)

GVDD —

BVDD C21, C24, C27, E20, E25, G19, G23, H26, J20 Power for local 
bus (1.8 V, 

2.5 V, 3.3 V)

BVDD —

VDD M19, N12, N14, N16, N18, P11, P13, P15, P17, 
P19, R12, R14, R16, R18, T11, T13, T15, T17, 

T19, U12, U14, U16, U18, V17, V19

Power for core 
(1.1 V)

VDD —

SVDD L25, L27, M24, N28, P24, P26, R24, R27, T25, 
V24, V26, W24, W27, Y25, AA28, AC27

Core power for 
SerDes 

transceivers
(1.1 V)

SVDD —

XVDD L20, L22, N23, P21, R22, T20, U23, V21, W22, 
Y20

Pad power for 
SerDes 

transceivers
(1.1 V)

XVDD —

AVDD_LBIU J28 Power for local 
bus PLL
(1.1 V)

— 26

AVDD_PCI1 AH21 Power for 
PCI1 PLL

(1.1 V)

— 26

AVDD_PCI2 AH22 Power for 
PCI2 PLL

(1.1 V)

— 26

AVDD_CORE AH15 Power for 
e500 PLL (1.1 

V)

— 26

AVDD_PLAT AH19 Power for CCB 
PLL (1.1 V)

— 26

AVDD_SRDS U25 Power for 
SRDSPLL (1.1 

V)

— 26

SENSEVDD M14 O VDD 13

SENSEVSS M16 — — 13

Analog Signals

MVREF A18 I
Reference 

voltage signal 
for DDR 

MVREF —

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes



MPC8548E PowerQUICC III Integrated Processor Hardware Specifications, Rev. 9

Freescale Semiconductor 125
 

Package Description

GPOUT[0:5] N9, N10, P8, N7, R9, N5 O LVDD —

cfg_dram_type0/GPOUT6 R8 O LVDD 5, 9

GPOUT7 N6 O LVDD —

Reserved P1 — — 104

Reserved R6 — — 104

Reserved P6 — — 15

Reserved N4 — — 105

FIFO1_RXC2 P5 I LVDD 104

Reserved R1 — — 104

Reserved P10 — — 105

FIFO1_TXC2 P7 O LVDD 15

cfg_dram_type1 R10 O LVDD 5, 9

Three-Speed Ethernet Controller (Gigabit Ethernet 3)

TSEC3_TXD[3:0] V8, W10, Y10, W7 O TVDD 5, 9, 29 

TSEC3_RXD[3:0] Y1, W3, W5, W4 I TVDD —

TSEC3_GTX_CLK W8 O TVDD —

TSEC3_RX_CLK W2 I TVDD —

TSEC3_RX_DV W1 I TVDD —

TSEC3_RX_ER Y2 I TVDD —

TSEC3_TX_CLK V10 I TVDD —

TSEC3_TX_EN V9 O TVDD 30

TSEC3_TXD[7:4] AB8, Y7, AA7, Y8 O TVDD 5, 9, 29

TSEC3_RXD[7:4] AA1, Y3, AA2, AA4 I TVDD —

Reserved AA5 — — 15

TSEC3_COL Y5 I TVDD —

TSEC3_CRS AA3 I/O TVDD 31

TSEC3_TX_ER AB6 O TVDD —

DUART

UART_CTS[0:1] AB3, AC5 I OVDD —

UART_RTS[0:1] AC6, AD7 O OVDD —

UART_SIN[0:1] AB5, AC7 I OVDD —

UART_SOUT[0:1] AB7, AD8 O OVDD —

I2C interface

IIC1_SCL AG22 I/O OVDD 4, 27

Table 74. MPC8543E Pinout Listing (continued)
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JTAG

TCK AG28 I OVDD —

TDI AH28 I OVDD 12

TDO AF28 O OVDD —

TMS AH27 I OVDD 12

TRST AH23 I OVDD 12

DFT

L1_TSTCLK AC25 I OVDD 25

L2_TSTCLK AE22 I OVDD 25

LSSD_MODE AH20 I OVDD 25

TEST_SEL AH14 I OVDD 109

Thermal Management

THERM0 AG1 — — 14

THERM1 AH1 — — 14

Power Management

ASLEEP AH18 O OVDD 9, 19, 29

Power and Ground Signals

GND A11, 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, L12, 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, V4, V12, V18, W6, W19, Y4, Y9, 
Y11, Y19, AA6, AA14, 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

— — —

OVDD V16, W11, W14, Y18, AA13, AA21, AB11, 
AB17, AB24, AC4, AC9, AC21, AD6, AD13, 
AD17, AD19, AE10, AE8, AE24, AF4, AF12, 

AF22, AF27, AG26

Power for 
PCI and 

other 
standards 

(3.3 V)

OVDD —

LVDD N8, R7, T9, U6 Power for 
TSEC1 and 

TSEC2
(2.5 V, 3.3 V)

LVDD —

Table 74. MPC8543E Pinout Listing (continued)
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TVDD W9, Y6 Power for 
TSEC3 and 

TSEC4
(2,5 V, 3.3 V)

TVDD —

GVDD B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, 
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, 
G11, H5, H12, H15, H17, J10, K3, K12, K16, 

K18, L6, M4, M8, M13

Power for 
DDR1 and 

DDR2 
DRAM I/O 

voltage 
(1.8 V,2.5 V)

GVDD —

BVDD C21, C24, C27, E20, E25, G19, G23, H26, J20 Power for 
local bus 

(1.8 V, 2.5 V, 
3.3 V)

BVDD —

VDD M19, N12, N14, N16, N18, P11, P13, P15, P17, 
P19, R12, R14, R16, R18, T11, T13, T15, T17, 

T19, U12, U14, U16, U18, V17, V19

Power for 
core (1.1 V)

VDD —

SVDD L25, L27, M24, N28, P24, P26, R24, R27, T25, 
V24, V26, W24, W27, Y25, AA28, AC27

Core power 
for SerDes 

transceivers
(1.1 V)

SVDD —

XVDD L20, L22, N23, P21, R22, T20, U23, V21, W22, 
Y20

Pad power 
for SerDes 

transceivers
(1.1 V)

XVDD —

AVDD_LBIU J28 Power for 
local bus 

PLL
(1.1 V)

— 26

AVDD_PCI1 AH21 Power for 
PCI1 PLL

(1.1 V)

— 26

AVDD_PCI2 AH22 Power for 
PCI2 PLL

(1.1 V)

— 26

AVDD_CORE AH15 Power for 
e500 PLL 

(1.1 V)

— 26

AVDD_PLAT AH19 Power for 
CCB PLL 

(1.1 V)

— 26

AVDD_SRDS U25 Power for 
SRDSPLL 

(1.1 V)

— 26

SENSEVDD M14 O VDD 13

Table 74. MPC8543E Pinout Listing (continued)
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as shown in Figure 63. If this is not possible, the isolation resistor allows future access to TRST in 
case a JTAG interface may need to be wired onto the system in future debug situations.

• No pull-up/pull-down is required for TDI, TMS, TDO, or TCK.

Figure 62. COP Connector Physical Pinout
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22.10 Guidelines for High-Speed Interface Termination

This section provides the guidelines for high-speed interface termination when the SerDes interface is 
entirely unused and when it is partly unused. 

22.10.1 SerDes Interface Entirely Unused

If the high-speed SerDes interface is not used at all, the unused pin must be terminated as described in this 
section.

The following pins must be left unconnected (float): 

• SD_TX[7:0] 

• SD_TX[7:0] 

• Reserved pins T22, T23, M20, M21 

The following pins must be connected to GND:

• SD_RX[7:0]

• SD_RX[7:0]

• SD_REF_CLK

• SD_REF_CLK

NOTE

It is recommended to power down the unused lane through SRDSCR1[0:7] 
register (offset = 0xE_0F08) (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 XVDD. Pins V27 and M25 must be tied to GND through a 300- 
resistor.

In Rev 2.0 silicon, POR configuration pin cfg_srds_en on TSEC4_TXD[2]/TSEC3_TXD[6] can be used 
to power down SerDes block.

22.10.2 SerDes Interface Partly Unused

If only part of the high-speed SerDes interface pins are used, the remaining high-speed serial I/O pins must 
be terminated as described in this section.

The following pins must be left unconnected (float) if not used: 

• SD_TX[7:0] 

• SD_TX[7:0]

• Reserved pins: T22, T23, M20, M21 

The following pins must be connected to GND if not used:

• SD_RX[7:0]

• SD_RX[7:0]

• SD_REF_CLK
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Ordering Information

MPC 8545E Blank = 0 to 105C
C = –40 to 105C

HX = CBGA
VU = Pb-free CBGA

PX = PBGA
VT = Pb-free PBGA

AT = 1200
AQ = 1000
AN = 800

G = 400 Blank = Ver. 2.0
(SVR = 0x80390220)

A = Ver. 2.1.1
B = Ver. 2.1.2
D = Ver. 3.1.x

(SVR = 0x80390231)

8545 Blank = Ver. 2.0
(SVR = 0x80310220)

A = Ver. 2.1.1
B = Ver. 2.1.2
D = Ver. 3.1.x

(SVR = 0x80310231)

8543E AQ = 1000
AN = 800

Blank = Ver. 2.0
(SVR = 0x803A0020)

A = Ver. 2.1.1
B = Ver. 2.1.2
D = Ver. 3.1.x

(SVR = 0x803A0031)

8543 Blank = Ver. 2.0
(SVR = 0x80320020)

A = Ver. 2.1.1
B = Ver. 2.1.2
D = Ver. 3.1.x

(SVR = 0x80320031)

Notes: 

1. See Section 19, “Package Description,” for more information on available package types.

2. The HiCTE FC-CBGA package is available on only Version 2.0 of the device.

3. The FC-PBGA package is available on only Version 2.1.1, 2.1.2, and 2.1.3 of the device.

4. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this 
specification support all core frequencies. Additionally, parts addressed by part number specifications may support other 
maximum core frequencies.

5. This speed available only for silicon Version 2.1.1, 2.1.2, and 2.1.3.

Table 87. Part Numbering Nomenclature (continued)
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