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Overview

— Can be partitioned into 128-Kbyte L2 cache plus 128-Kbyte SRAM

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

— SRAM operation supports relocation and is byte-accessible

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

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

— Eight-way set-associative cache organization (1024 sets of 32-byte cache lines)

— Supports locking the entire cache or selected lines

– Individual line locks set and cleared through Book E instructions or by externally mastered 
transactions

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

— Instruction and data locks can be flash cleared separately

— Read and write buffering for internal bus accesses

• Address translation and mapping unit (ATMU)

— Eight local access windows define mapping within local 32-bit address space

— Inbound and outbound ATMUs map to larger external address spaces

– Three inbound windows plus a configuration window on PCI 

– Four inbound windows

– Four outbound windows plus default translation for PCI

• DDR memory controller

— Programmable timing supporting first generation DDR SDRAM

— 64-bit data interface, up to MHz data rate

— Four banks of memory supported, each up to 1 Gbyte

— DRAM chip configurations from 64 Mbits to 1 Gbit with x8/x16 data ports

— Full ECC support

— Page mode support (up to 16 simultaneous open pages)

— Contiguous or discontiguous memory mapping

— Sleep mode support for self refresh DDR SDRAM

— Supports auto refreshing

— On-the-fly power management using CKE signal

— Registered DIMM support

— Fast memory access via JTAG port

— 2.5-V SSTL2 compatible I/O

• Programmable interrupt controller (PIC)

— Programming model is compliant with the OpenPIC architecture

— Supports 16 programmable interrupt and processor task priority levels

— Supports 12 discrete external interrupts

— Supports 4 message interrupts with 32-bit messages
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Overview

– 10 Mbps IEEE 802.3 MII

– 1000 Mbps IEEE 802.3z TBI

– 10/100/1000 Mbps RGMII/RTBI

— Full- and half-duplex support

— Buffer descriptors are backwards compatible with MPC8260 and MPC860T 10/100 
programming models

— 9.6-Kbyte jumbo frame support

— RMON statistics support

— 2-Kbyte internal transmit and receive FIFOs

— MII management interface for control and status

— Programmable CRC generation and checking

• OCeaN switch fabric

— Three-port 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 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 I/O 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

• PCI Controllers

— PCI 2.2 compatible 

— One 64-bit or two 32-bit PCI ports supported at 16 to 66 MHz

— Host and agent mode support, 64-bit PCI port can be host or agent, if two 32-bit ports, only one 
can be an agent

— 64-bit dual address cycle (DAC) support

— Supports PCI-to-memory and memory-to-PCI streaming

— Memory prefetching of PCI read accesses

— Supports posting of processor-to-PCI and PCI-to-memory writes
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Electrical Characteristics

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the MPC8555E.

Figure 2. Overshoot/Undershoot Voltage for GVDD/OVDD/LVDD

The MPC8555E core voltage must always be provided at nominal 1.2 V (see Table 2 for actual 
recommended core voltage). Voltage to the processor interface I/Os 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 I/O supply voltage. OVDD and LVDD based receivers are simple CMOS I/O 
circuits and satisfy appropriate LVCMOS type specifications. The DDR SDRAM interface uses a 
single-ended differential receiver referenced the externally supplied MVREF signal (nominally set to 
GVDD/2) as is appropriate for the SSTL2 electrical signaling standard.

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

G/L/OVDD + 20%

G/L/OVDD

G/L/OVDD + 5%

of tSYS
1

1. Note that tSYS refers to the clock period associated with the SYSCLK signal.

VIH

VIL

Note:
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Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8555E for the 3.3-V 
signals, respectively.

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

2.1.4 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are 
preliminary estimates.

Table 3. Output Drive Capability

Driver Type
Programmable Output 

Impedance (Ω)
Supply
Voltage

Notes

Local bus interface utilities signals 25 OVDD = 3.3 V 1

42 (default)

PCI signals 25 2

42 (default)

DDR signal 20 GVDD = 2.5 V

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

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

Notes:
1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the PCI interface is determined by the setting of the PCI_GNT1 signal at reset.

11 ns
(Min)

Overvoltage
Waveform

Undervoltage
Waveform

4 ns
(Max)

4 ns
(Max)

62.5 ns

–3.5 V

+7.1 V

7.1 V p-to-p
(Min)

7.1 V p-to-p
(Min)

0 V

+3.6 V
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Clock Timing

4 Clock Timing

4.1 System Clock Timing
Table 6 provides the system clock (SYSCLK) AC timing specifications for the MPC8555E.

4.2 TSEC Gigabit Reference Clock Timing
Table 7 provides the TSEC gigabit reference clock (EC_GTX_CLK125) AC timing specifications for the 
MPC8555E.

Table 6. SYSCLK AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes

SYSCLK frequency fSYSCLK — — 166 MHz 1

SYSCLK cycle time tSYSCLK 6.0 — — ns —

SYSCLK rise and fall time tKH, tKL 0.6 1.0 1.2 ns 2

SYSCLK duty cycle tKHK/tSYSCLK 40 — 60 % 3

SYSCLK jitter — — — +/- 150 ps 4, 5

Notes:
1. Caution: The CCB to SYSCLK ratio and e500 core to CCB ratio settings must be chosen such that the resulting SYSCLK 

frequency, e500 (core) frequency, and CCB frequency do not exceed their respective maximum or minimum operating 
frequencies. 

2. Rise and fall times for SYSCLK are measured at 0.6 and 2.7 V.

3. Timing is guaranteed by design and characterization.
4. This represents the total input jitter—short term and long term—and is guaranteed by design.
5. For spread spectrum clocking, guidelines are ±1% of the input frequency with a maximum of 60 kHz of modulation regardless 

of the input frequency.

Table 7. EC_GTX_CLK125 AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes

EC_GTX_CLK125 frequency fG125 — 125 — MHz —

EC_GTX_CLK125 cycle time tG125 — 8 — ns —

EC_GTX_CLK125 rise time tG125R — — 1.0 ns 1

EC_GTX_CLK125 fall time tG125F — — 1.0 ns 1

EC_GTX_CLK125 duty cycle
GMII, TBI

RGMII, RTBI

tG125H/tG125
45
47

—
55
53

% 1, 2

Notes:
1. Timing is guaranteed by design and characterization.

2. EC_GTX_CLK125 is used to generate GTX clock for TSEC transmitter with 2% degradation. EC_GTX_CLK125 duty cycle 
can be loosened from 47/53% as long as PHY device can tolerate the duty cycle generated by GTX_CLK of TSEC.
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DDR SDRAM

6 DDR SDRAM
This section describes the DC and AC electrical specifications for the DDR SDRAM interface of the 
MPC8555E.

6.1 DDR SDRAM DC Electrical Characteristics
Table 11 provides the recommended operating conditions for the DDR SDRAM component(s) of the 
MPC8555E.

Table 12 provides the DDR capacitance. 

Table 11. DDR SDRAM DC Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage GVDD 2.375 2.625 V 1

I/O reference voltage MVREF 0.49 × GVDD 0.51 × GVDD V 2

I/O termination voltage VTT MVREF – 0.04 MVREF + 0.04 V 3

Input high voltage VIH MVREF + 0.18 GVDD + 0.3 V —

Input low voltage VIL –0.3 MVREF – 0.18 V —

Output leakage current IOZ –10 10 μA 4

Output high current (VOUT = 1.95 V) IOH –15.2 — mA —

Output low current (VOUT = 0.35 V) IOL 15.2 — mA —

MVREF input leakage current IVREF — 5 μA —

Notes:
1. GVDD is expected to be within 50 mV of the DRAM GVDD at all times.
2. MVREF is expected to be equal to 0.5 × GVDD, and to track GVDD DC variations as measured at the receiver. Peak-to-peak 

noise on MVREF may not exceed ±2% of the DC value.
3. VTT is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be 

equal to MVREF. This rail should track variations in the DC level of MVREF.
4. Output leakage is measured with all outputs disabled, 0 V ≤ VOUT ≤ GVDD.

Table 12. DDR SDRAM Capacitance

Parameter/Condition Symbol Min Max Unit Notes

Input/output capacitance: DQ, DQS, MSYNC_IN CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. GVDD = 2.5 V ± 0.125 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, VOUT (peak to peak) = 0.2 V.
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DDR SDRAM

MCS(n) output hold with respect to MCK
333 MHz
266 MHz
200 MHz

tDDKHCX
2.0 
2.65
3.8

— ns 4

MCK to MDQS
333 MHz
266 MHz
200 MHz

tDDKHMH
–0.9
–1.1
–1.2

0.3
0.5
0.6

ns 5

MDQ/MECC/MDM output setup with respect to 
MDQS

333 MHz
266 MHz
200 MHz

tDDKHDS,
tDDKLDS

900
900
1200

— ps 6

MDQ/MECC/MDM output hold with respect to 
MDQS

333 MHz
266 MHz
200 MHz

tDDKHDX,
tDDKLDX

900
900
1200

— ps 6

MDQS preamble start tDDKHMP –0.5 × tMCK – 0.9 –0.5 × tMCK +0.3 ns 7

MDQS epilogue end tDDKLME –0.9 0.3 ns 7

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. In the source synchronous mode, MCK/MCK can be shifted in 1/4 applied cycle increments through the Clock Control 

Register. For the skew measurements referenced for tAOSKEW it is assumed that the clock adjustment is set to align the 
address/command valid with the rising edge of MCK.

4. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS. For the 
ADDR/CMD setup and hold specifications, it is assumed that the Clock Control register is set to adjust the memory clocks 
by 1/2 applied cycle. The MCSx pins are separated from the ADDR/CMD (address and command) bus in the HW spec. This 
was separated because the MCSx pins typically have different loadings than the rest of the address and command bus, 
even though they have the same timings.

5. 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). In the source synchronous mode, 
MDQS can launch later than MCK by 0.3 ns at the maximum. However, MCK may launch later than MDQS by as much as 
0.9 ns. tDDKHMH can be modified through control of the DQSS override bits in the TIMING_CFG_2 register. In source 
synchronous mode, this typically is set to the same delay as the clock adjust in the CLK_CNTL register. The timing 
parameters listed in the table assume that these two parameters have been set to the same adjustment value. See the 
MPC8555E PowerQUICC™ III Integrated Communications Processor Reference Manual for a description and 
understanding of the timing modifications enabled by use of these bits. 

6. 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 should be centered inside of the data eye at the pins of the MPC8555E.

7. All outputs are referenced to the rising edge of MCK(n) at the pins of the MPC8555E. Note that tDDKHMP follows the symbol 
conventions described in note 1.

Table 14. DDR SDRAM Output AC Timing Specifications for Source Synchronous Mode (continued)
At recommended operating conditions with GVDD of 2.5 V ± 5%.

Parameter Symbol 1 Min Max Unit Notes
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Ethernet: Three-Speed, MII Management

8.2.3.2 MII Receive AC Timing Specifications

Table 23 provides the MII receive AC timing specifications.
 

Figure 11 shows the MII receive AC timing diagram.

Figure 11. MII Receive AC Timing Diagram

Table 23. MII Receive AC Timing Specifications
At recommended operating conditions with LVDD of 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

RX_CLK clock period 10 Mbps tMRX
2 — 400 — ns

RX_CLK clock period 100 Mbps tMRX — 40 — ns

RX_CLK duty cycle tMRXH/tMRX 35 — 65 %

RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns

RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns

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

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

for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMRDVKH symbolizes MII 
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tMRX clock reference 
(K) going to the high (H) state or setup time. Also, tMRDXKL symbolizes MII receive timing (GR) with respect to the time data 
input signals (D) went invalid (X) relative to the tMRX clock reference (K) going to the 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 tMRX represents the MII (M) receive (RX) clock. For rise and fall times, the latter convention is 
used with the appropriate letter: R (rise) or F (fall).

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

3.Guaranteed by design.

RX_CLK

RXD[3:0]

tMRDXKH

tMRX

tMRXH

tMRXR

tMRXF

RX_DV
RX_ER

tMRDVKH

Valid Data
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Ethernet: Three-Speed, MII Management

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

Table 24 provides the MII transmit AC timing specifications.

Figure 12 shows the TBI transmit AC timing diagram.

Figure 12. TBI Transmit AC Timing Diagram

Table 24. TBI Transmit AC Timing Specifications
At recommended operating conditions with LVDD of 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

GTX_CLK clock period tTTX — 8.0 — ns

GTX_CLK duty cycle tTTXH/tTTX 40 — 60 %

GMII data TCG[9:0], TX_ER, TX_EN setup time 
GTX_CLK going high

tTTKHDV 2.0 — — ns

GMII data TCG[9:0], TX_ER, TX_EN hold time from 
GTX_CLK going high

tTTKHDX 1.0 — — ns

GTX_CLK clock rise and fall time tTTXR, tTTXF 
2,3 — — 1.0 ns

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

)(reference)(state) for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tTTKHDV 
symbolizes the TBI transmit timing (TT) with respect to the time from tTTX (K) going high (H) until the referenced data 
signals (D) reach the valid state (V) or setup time. Also, tTTKHDX symbolizes the TBI transmit timing (TT) with respect to the 
time from tTTX (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 tTTX 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. Signal timings are measured at 0.7 V and 1.9 V voltage levels.

3. Guaranteed by design.

GTX_CLK

TCG[9:0]

tTTXR

tTTX

tTTXH

tTTXR

tTTXF

tTTKHDV

tTTKHDX

tTTXF
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Figure 14 shows the RBMII and RTBI AC timing and multiplexing diagrams.

Figure 14. RGMII and RTBI AC Timing and Multiplexing Diagrams

8.3 Ethernet Management Interface Electrical Characteristics
The electrical characteristics specified here apply to MII management interface signals MDIO 
(management data input/output) and MDC (management data clock). The electrical characteristics for 
GMII, RGMII, TBI and RTBI are specified in Section 8.1, “Three-Speed Ethernet Controller (TSEC) 
(10/100/1000 Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical Characteristics.”

8.3.1 MII Management DC Electrical Characteristics
The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics 
for MDIO and MDC are provided in Table 27.

Table 27. MII Management DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit

Supply voltage (3.3 V) OVDD — 3.13 3.47 V

Output high voltage VOH IOH = –1.0 mA LVDD = Min 2.10 LVDD + 0.3 V

Output low voltage VOL IOL = 1.0 mA LVDD = Min GND 0.50 V

Input high voltage VIH — 1.70 — V

Input low voltage VIL — — 0.90 V

GTX_CLK

tRGT
tRGTH

tSKRGT

TX_CTL

TXD[8:5]
TXD[7:4]

TXD[9]
TXERR

TXD[4]
TXEN

TXD[3:0]

(At Transmitter)

TXD[8:5][3:0]
TXD[7:4][3:0]

TX_CLK
(At PHY)

RX_CTL

RXD[8:5]
RXD[7:4]

RXD[9]
RXERR

RXD[4]
RXDV

RXD[3:0]
RXD[8:5][3:0]
RXD[7:4][3:0]

RX_CLK
(At PHY)

tSKRGT

tSKRGT

tSKRGT
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8.3.2 MII Management AC Electrical Specifications
Table 28 provides the MII management AC timing specifications.

Input high current IIH LVDD = Max VIN 1 = 2.1 V — 40 μA

Input low current IIL LVDD = Max VIN = 0.5 V –600 — μA

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

Table 28. MII Management AC Timing Specifications
At recommended operating conditions with LVDD is 3.3 V ± 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit Notes

MDC frequency fMDC 0.893 — 10.4 MHz 2

MDC period tMDC 96 — 1120 ns

MDC clock pulse width high tMDCH 32 — — ns

MDC to MDIO valid tMDKHDV 2*[1/(fccb_clk/8)] ns 3

MDC to MDIO delay tMDKHDX 10 — 2*[1/(fccb_clk/8)] ns 3

MDIO to MDC setup time tMDDVKH 5 — — ns

MDIO to MDC hold time tMDDXKH 0 — — ns

MDC rise time tMDCR — — 10 ns

MDC fall time tMDHF — — 10 ns

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

(reference)(state) for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMDKHDX 
symbolizes management data timing (MD) for the time tMDC from clock reference (K) high (H) until data outputs (D) are 
invalid (X) or data hold time. Also, tMDDVKH symbolizes management data timing (MD) with respect to the time data input 
signals (D) reach the valid state (V) relative to the tMDC clock reference (K) going to the high (H) state or setup time. For 
rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the system clock speed (that is, for a system clock of 267 MHz, the delay is 70 ns and for 
a system clock of 333 MHz, the delay is 58 ns).

3. This parameter is dependent on the CCB clock speed (that is, for a CCB clock of 267 MHz, the delay is 60 ns and for a 
CCB clock of 333 MHz, the delay is 48 ns).

4. Guaranteed by design.

Table 27. MII Management DC Electrical Characteristics (continued)

Parameter Symbol Conditions Min Max Unit
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Figure 23 provides the AC test load for the CPM.

Figure 23. CPM AC Test Load

TDM inputs/SI—hold time tTDIXKH 3 ns

PIO inputs—input setup time tPIIVKH 8 ns

PIO inputs—input hold time tPIIXKH 1 ns

COL width high (FCC) tFCCH 1.5 CLK

Notes:
1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of CLKIN. Timings 

are measured at the pin.
2. The symbols used for timing specifications herein follow the pattern of t(first two letters of functional block)(signal)(state) 

(reference)(state) for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tFIIVKH 
symbolizes the FCC inputs internal timing (FI) with respect to the time the input signals (I) reaching the valid state (V) 
relative to the reference clock tFCC (K) going to the high (H) state or setup time. And tTDIXKH symbolizes the TDM timing 
(TD) with respect to the time the input signals (I) reach the invalid state (X) relative to the reference clock tFCC (K) going to 
the high (H) state or hold time.

3. PIO and TIMER inputs and outputs are asynchronous to SYSCLK or any other externally visible clock. PIO/TIMER inputs 
are internally synchronized to the CPM internal clock. PIO/TIMER outputs should be treated as asynchronous.

Table 34.  CPM Output AC Timing Specifications 1

Characteristic Symbol 2 Min Max Unit

FCC outputs—internal clock (NMSI) delay tFIKHOX 1 5.5 ns

FCC outputs—external clock (NMSI) delay tFEKHOX 2 8 ns

SCC/SMC/SPI outputs—internal clock (NMSI) delay tNIKHOX 0.5 10 ns

SCC/SMC/SPI outputs—external clock (NMSI) delay tNEKHOX 2 8 ns

TDM outputs/SI delay tTDKHOX 2.5 11 ns

PIO outputs delay tPIKHOX 1 11 ns

Notes:
1. Output specifications are measured from the 50% level of the rising edge of CLKIN to the 50% level of the signal. Timings 

are measured at the pin.
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, tFIKHOX symbolizes the FCC 
inputs internal timing (FI) for the time tFCC memory clock reference (K) goes from the high state (H) until outputs (O) are 
invalid (X). 

Table 33. CPM Input AC Timing Specifications 1 (continued)

Characteristic Symbol 2 Min3 Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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Figure 31. CPM I2C Bus Timing Diagram

SDA/SCL fall time tSFALL - 1/(33 * fSCL) s

Stop condition setup time tSCHDH 2/(divider * fSCL) - s

Notes:
1.    FMAX = BRGCLK/(min_divider*prescale. Where prescaler=25-I2MODE[PDIV]; and min_divider=12 if digital filter disabled 
and 18 if enabled.

      Example #1: if I2MODE[PDIV]=11 (prescaler=4) and I2MODE[FLT]=0 (digital filter disabled) then FMAX=BRGCLK/48
      Example #2: if I2MODE[PDIV]=00 (prescaler=32) and I2MODE[FLT]=1 (digital filter enabled) then FMAX=BRGCLK/576

2.  divider = fSCL/prescaler. 
      In master mode: divider=BRGCLK/(fSCL*prescaler)=2*(I2BRG[DIV]+3)
      In slave mode:   divider=BRGCLK/(fSCL*prescaler)

Table 35. I2C Timing (continued)

Characteristic Expression
All Frequencies

Unit
Min Max

SCL

SDA

tSDHDL tSCLCH tSCHCL

tSCHDL

tSDLCL

tSCLDX tSDVCH

tSRISE tSFALL tSCHDH
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The following two tables are examples of I2C AC parameters at I2C clock value of 100k and 400k 
respectively.

Table 36. CPM I2C Timing (fSCL=100 kHz)

Characteristic Expression
Frequency = 100 kHz

Unit
Min Max

SCL clock frequency (slave) fSCL — 100 kHz

SCL clock frequency (master) fSCL — 100 kHz

Bus free time between transmissions tSDHDL 4.7 — μs

Low period of SCL tSCLCH 4.7 — μs

High period of SCL tSCHCL 4 — μs

Start condition setup time tSCHDL 2 — μs

Start condition hold time tSDLCL 3 — μs

Data hold time tSCLDX 2 — μs

Data setup time tSDVCH 3 — μs

SDA/SCL rise time tSRISE — 1 μs

SDA/SCL fall time (master) tSFALL — 303 ns

Stop condition setup time tSCHDH 2 — μs

Table 37. CPM I2C Timing (fSCL=400 kHz)

Characteristic Expression
Frequency = 400 kHz

Unit
Min Max

SCL clock frequency (slave) fSCL — 400 kHz

SCL clock frequency (master) fSCL — 400 kHz

Bus free time between transmissions tSDHDL 1.2 — μs

Low period of SCL tSCLCH 1.2 — μs

High period of SCL tSCHCL 1 — μs

Start condition setup time tSCHDL 420 — ns

Start condition hold time tSDLCL 630 — ns

Data hold time tSCLDX 420 — ns

Data setup time tSDVCH 630 — ns

SDA/SCL rise time tSRISE — 250 ns

SDA/SCL fall time tSFALL — 75 ns

Stop condition setup time tSCHDH 420 — ns
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Figure 32 provides the AC test load for TDO and the boundary-scan outputs of the MPC8555E.

Figure 32. AC Test Load for the JTAG Interface

Figure 33 provides the JTAG clock input timing diagram.

Figure 33. JTAG Clock Input Timing Diagram

Figure 34 provides the TRST timing diagram.

Figure 34. TRST Timing Diagram

Figure 35 provides the boundary-scan timing diagram.

Figure 35. Boundary-Scan Timing Diagram

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

JTAG
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External Clock VMVMVM

tJTG tJTGF
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TRST
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VM VM

tTRST

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTDVKH
tJTDXKH

Boundary
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Boundary
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External Clock

Boundary
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Output Data Valid

tJTKLDX
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Input
Data Valid
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12.2 I2C AC Electrical Specifications
Table 40 provides the AC timing parameters for the I2C interface of the MPC8555E. 

Table 40. I2C AC Electrical Specifications
All values refer to VIH (min) and VIL (max) levels (see Table 39).

Parameter Symbol 1 Min Max Unit

SCL clock frequency fI2C 0 400 kHz

Low period of the SCL clock tI2CL
6 1.3 — μs

High period of the SCL clock tI2CH
6 0.6 — μs

Setup time for a repeated START condition tI2SVKH
6 0.6 — μs

Hold time (repeated) START condition (after this period, the first clock 
pulse is generated)

tI2SXKL
6 0.6 — μs

Data setup time tI2DVKH
6 100 — ns

Data hold time:
CBUS compatible masters

I2C bus devices

tI2DXKL
—
0 2

—
0.9 3

μs

Rise time of both SDA and SCL signals tI2CR 20 + 0.1 Cb 4 300 ns

Fall time of both SDA and SCL signals tI2CF 20 + 0.1 Cb 4 300 ns

Set-up time for STOP condition tI2PVKH 0.6 — μs

Bus free time between a STOP and START condition tI2KHDX 1.3 — μs

Noise margin at the LOW level for each connected device (including 
hysteresis)

VNL 0.1 × OVDD — V

Noise margin at the HIGH level for each connected device (including 
hysteresis)

VNH 0.2 × OVDD — V

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

for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tI2DVKH symbolizes I2C timing 
(I2) with respect to the time data input signals (D) reach the valid state (V) relative to the tI2C clock reference (K) going to the 
high (H) state or setup time. Also, tI2SXKL symbolizes I2C timing (I2) for the time that the data with respect to the start 
condition (S) went invalid (X) relative to the tI2C clock reference (K) going to the low (L) state or hold time. Also, tI2PVKH 
symbolizes I2C timing (I2) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative 
to the tI2C clock reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention is used 
with the appropriate letter: R (rise) or F (fall).

2. MPC8555E provides a hold time of at least 300 ns for the SDA signal (referred to the VIHmin of the SCL signal) to bridge the 
undefined region of the falling edge of SCL.

3. The maximum tI2DVKH has only to be met if the device does not stretch the LOW period (tI2CL) of the SCL signal.
4. CB = capacitance of one bus line in pF.
5. Guaranteed by design.
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13.2 PCI AC Electrical Specifications
This section describes the general AC timing parameters of the PCI bus of the MPC8555E. Note that the 
SYSCLK signal is used as the PCI input clock. Table 42 provides the PCI AC timing specifications at 66 
MHz. 

NOTE

PCI Clock can be PCI1_CLK or SYSCLK based on POR config input.

NOTE

The input setup time does not meet the PCI specification.

Figure 16 provides the AC test load for PCI.

Figure 39. PCI AC Test Load

Table 42. PCI AC Timing Specifications at 66 MHz

Parameter Symbol 1 Min Max Unit Notes

Clock to output valid tPCKHOV — 6.0 ns 2, 3

Output hold from Clock tPCKHOX 2.0 — ns 2, 9

Clock to output high impedance tPCKHOZ — 14 ns 2, 3, 10

Input setup to Clock tPCIVKH 3.3 — ns 2, 4, 9

Input hold from Clock tPCIXKH 0 — ns 2, 4, 9

REQ64 to HRESET 9 setup time tPCRVRH 10 × tSYS — clocks 5, 6, 10

HRESET to REQ64 hold time tPCRHRX 0 50 ns 6, 10

HRESET high to first FRAME assertion tPCRHFV 10 — clocks 7, 10

Notes:
1. Note that the symbols used for timing specifications herein follow the pattern of t(first two letters of functional block)(signal)(state) 

(reference)(state) for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tPCIVKH 
symbolizes PCI timing (PC) with respect to the time the input signals (I) reach the valid state (V) relative to the SYSCLK 
clock, tSYS, reference (K) going to the high (H) state or setup time. Also, tPCRHFV symbolizes PCI timing (PC) with respect to 
the time hard reset (R) went high (H) relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.
3. 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.
4. Input timings are measured at the pin.
5. The timing parameter tSYS indicates the minimum and maximum CLK cycle times for the various specified frequencies. The 

system clock period must be kept within the minimum and maximum defined ranges. For values see Section 15, “Clocking.” 
6. The setup and hold time is with respect to the rising edge of HRESET.
7. The timing parameter tPCRHFV is a minimum of 10 clocks rather than the minimum of 5 clocks in the PCI 2.2 Local Bus 

Specifications.
8. The reset assertion timing requirement for HRESET is 100 μs.
9. Guaranteed by characterization.
10.Guaranteed by design.

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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PCI2_GNT[1:4] AD18, AE18, AE19, AD19 O OVDD 5, 9

PCI2_IDSEL AC22 I OVDD —

PCI2_IRDY AD20 I/O OVDD 2

PCI2_PERR AC20 I/O OVDD 2

PCI2_REQ[0] AD21 I/O OVDD —

PCI2_REQ[1:4] AE21, AD22, AE22, AC23 I OVDD —

PCI2_SERR AE20 I/O OVDD 2,4

PCI2_STOP AC21 I/O OVDD 2

PCI2_TRDY AC19 I/O OVDD 2

DDR SDRAM Memory Interface

MDQ[0:63] M26, L27, L22, K24, M24, M23, K27, K26, K22, J28, 
F26, E27, J26, J23, H26, G26, C26, E25, C24, E23, 
D26, C25, A24, D23, B23, F22, J21, G21, G22, D22, 
H21, E21, N18, J18, D18, L17, M18, L18, C18, A18, 
K17, K16, C16, B16, G17, L16, A16, L15, G15, E15, 
C14, K13, C15, D15, E14, D14, D13, E13, D12, A11, 

F13, H13, A13, B12

I/O GVDD —

MECC[0:7] N20, M20, L19, E19, C21, A21, G19, A19 I/O GVDD —

MDM[0:8] L24, H28, F24, L21, E18, E16, G14, B13, M19 O GVDD —

MDQS[0:8] L26, J25, D25, A22, H18, F16, F14, C13, C20 I/O GVDD —

MBA[0:1] B18, B19 O GVDD —

MA[0:14] N19, B21, F21, K21, M21, C23, A23, B24, H23, G24, 
K19, B25, D27, J14, J13

O GVDD —

MWE D17 O GVDD —

MRAS F17 O GVDD —

MCAS J16 O GVDD —

MCS[0:3] H16, G16, J15, H15 O GVDD —

MCKE[0:1] E26, E28 O GVDD 11

MCK[0:5] J20, H25, A15, D20, F28, K14 O GVDD —

MCK[0:5] F20, G27, B15, E20, F27, L14 O GVDD —

MSYNC_IN M28 I GVDD 22

MSYNC_OUT N28 O GVDD 22

Local Bus Controller Interface

LA[27] U18 O OVDD 5, 9

Table 43. MPC8555E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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16 Thermal
This section describes the thermal specifications of the MPC8555E.

16.1 Thermal Characteristics
Table 49 provides the package thermal characteristics for the MPC8555E.

16.2 Thermal Management Information
This section provides thermal management information for the flip chip plastic ball grid array (FC-PBGA) 
package for air-cooled applications. Proper thermal control design is primarily dependent on the 
system-level design—the heat sink, airflow, and thermal interface material. The recommended attachment 
method to the heat sink is illustrated in Figure 43. The heat sink should be attached to the printed-circuit 
board with the spring force centered over the die. This spring force should not exceed 10 pounds force. 

Table 49. Package Thermal Characteristics

Characteristic Symbol Value Unit Notes

Junction-to-ambient Natural Convection on four layer board (2s2p) RθJMA 17 °C/W 1, 2

Junction-to-ambient (@200 ft/min or 1.0 m/s) on four layer board (2s2p) RθJMA 14 °C/W 1, 2

Junction-to-ambient (@400 ft/min or 2.0 m/s) on four layer board (2s2p) RθJMA 13 °C/W 1, 2

Junction-to-board thermal RθJB 10 °C/W 3

Junction-to-case thermal RθJC 0.96 °C/W 4

Notes
1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 

temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance

2. Per JEDEC JESD51–6 with the board horizontal.
3. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured on 

the top surface of the board near the package.
4. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method 

1012.1). Cold plate temperature is used for case temperature; measured value includes the thermal resistance of the 
interface layer.
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the heat sink should be slowly removed. Heating the heat sink to 40–50°C with an air gun can soften the 
interface material and make the removal easier. The use of an adhesive for heat sink attach is not 
recommended.

Figure 46. Thermal Performance of Select Thermal Interface Materials

The system board designer can choose between several types of thermal interface. There are several 
commercially-available thermal interfaces provided by the following vendors:

Chomerics, Inc. 781-935-4850
77 Dragon Ct.
Woburn, MA 01888-4014
Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Dow-Corning Electronic Materials
2200 W. Salzburg Rd.
Midland, MI 48686-0997
Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51st St.
Phoenix, AZ 85044
Internet: www.microsi.com

The Bergquist Company 800-347-4572
18930 West 78th St.
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