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Overview

1 Overview

The following section provides a high-level overview of the MPC8555E features. Figure 1 shows the
major functional units within the MPC8555E.
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Figure 1. MPC8555E Block Diagram

1.1 Key Features

The following lists an overview of the MPC8555E feature set.
» Embedded €500 Book E-compatible core
— High-performance, 32-bit Book E-enhanced core that implements the PowerPC architecture
— Dual-issue superscalar, 7-stage pipeline design
— 32-Kbyte L1 instruction cache and 32-Kbyte L 1 data cache with parity protection
— Lockable L1 caches—entire cache or on aper-line basis
— Separate locking for instructions and data
— Single-precision floating-point operations
— Memory management unit especially designed for embedded applications
— Enhanced hardware and software debug support
— Dynamic power management
— Performance monitor facility
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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 linelocks 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

* Addresstrandation 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 trand ation for PCI

* DDR memory controller

Programmable timing supporting first generation DDR SDRAM
64-bit data interface, up to MHz datarate

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

2.5V SSTL2 compatible I/0

* 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

— Supports connection of an external interrupt controller such as the 8259 programmable
interrupt controller

— Four global high resolution timers/counters that can generate interrupts

— Supports additional internal interrupt sources

— Supports fully nested interrupt delivery

— Interrupts can be routed to external pin for external processing

— Interrupts can be routed to the €500 core's standard or critical interrupt inputs
— Interrupt summary registers allow fast identification of interrupt source

Two 12C controllers (oneis contained within the CPM, the other is a stand-alone controller which
is not part of the CPM)

— Two-wire interface
— Multiple master support
— Master or slave 1°C mode support
— On-chip digital filtering rejects spikes on the bus
Boot sequencer
— Optionally loads configuration data from serial ROM at reset via the stand-alone 1°C interface
— Can be used to initialize configuration registers and/or memory
— Supports extended 1°C addressi ng mode
— Dataintegrity checked with preamble signature and CRC
DUART
— Two 4-wireinterfaces (RXD, TXD, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
Local bus controller (LBC)
— Multiplexed 32-bit address and data operating at up to 166 MHz
— Eight chip selects support eight external slaves
— Upto eight-beat burst transfers
— The 32-, 16-, and 8-bit port sizes are controlled by an on-chip memory controller
— Three protocol engines available on a per chip select basis:
— General purpose chip select machine (GPCM)
— Three user programmable machines (UPMs)
— Dedicated single datarate SDRAM controller
— Parity support
— Default boot ROM chip select with configurable bus width (8-, 16-, or 32-bit)
Two Three-speed (10/100/1000)Ethernet controllers (TSECs)
— Dual 1EEE 802.3, 802.3u, 802.3x, 802.3z AC compliant controllers
— Support for Ethernet physical interfaces:
— 10/100/1000 Mbps |EEE 802.3 GMI|
— 10/100 Mbps |EEE 802.3 M|
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Electrical Characteristics

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

G/L/OVDD'I-ZOO/Q —_— — — —_ — — — - -
G/L/OVDD+5°/o - —

VIH G/L/OVDD ——————————
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GND-03V - — - — — — — — — — — — — —
V)L ||
GND-o07V 1 _ _ _ _
| | Not to Excee1d 10%
Note: i oftsys

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

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

The MPCB8555E core voltage must always be provided at nominal 1.2V (see Table 2 for actua
recommended core voltage). Voltage to the processor interface 1/0s are provided through separate sets of
supply pinsand must be provided at the voltages shown in Table 2. Theinput voltage threshold scaleswith
respect to the associated 1/O supply voltage. OV pp and LV pp based receivers are smple CMOS 1/0
circuits and satisfy appropriate LV CM OS type specifications. The DDR SDRAM interface uses a
single-ended differential receiver referenced the externally supplied MV ggr signal (nominally set to
GVpp/2) asisappropriate for the SSTL 2 electrical signaling standard.
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RESET Initialization

4.3 Real Time Clock Timing

Table 8 provides thereal time clock (RTC) AC timing specifications.
Table 8. RTC AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
RTC clock high time tRTCH 2x — — ns —
tces_cLk
RTC clock low time tRTCL 2x — — ns —
tces_cLk

5 RESET Initialization

This section describesthe AC electrical specificationsfor the RESET initialization timing requirements of
the MPCB8555E. Table 9 provides the RESET initialization AC timing specifications.

Table 9. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET 100 — us —
Minimum assertion time for SRESET 512 — SYSCLKs 1
PLL input setup time with stable SYSCLK before HRESET 100 — us —
negation
Input setup time for POR configs (other than PLL config) with 4 — SYSCLKs 1
respect to negation of HRESET
Input hold time for POR configs (including PLL config) with 2 — SYSCLKs 1
respect to negation of HRESET
Maximum valid-to-high impedance time for actively driven POR — 5 SYSCLKs 1
configs with respect to negation of HRESET
Notes:
1. SYSCLK is identical to the PCI_CLK signal and is the primary clock input for the MPC8555E. See the MPC8555E
PowerQUICC™ ||| Integrated Communications Processor Reference Manual for more details.
Table 10 providesthe PLL and DLL lock times.
Table 10. PLL and DLL Lock Times
Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us —
DLL lock times 7680 122,880 CCB Clocks 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the platform (or CCB) clock. A 2:1 ratio results in the

minimum and an 8:1 ratio results in the maximum.

2. The CCB clock is determined by the SYSCLK x platform PLL ratio.
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DDR SDRAM

Table 14. DDR SDRAM Output AC Timing Specifications for Source Synchronous Mode (continued)

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

Parameter Symbol 1 Min Max Unit Notes
MCS(n) output hold with respect to MCK tDDKHCX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCK to MDQS tDDKHMH ns 5
333 MHz -0.9 0.3
266 MHz -1.1 0.5
200 MHz -1.2 0.6
MDQ/MECC/MDM output setup with respect to tDDKHDS, — ps 6
MDQS tbpkLDS
333 MHz 900
266 MHz 900
200 MHz 1200
MDQ/MECC/MDM output hold with respect to tDDKHDX, — ps 6
MDQS topKkLDX
333 MHz 900
266 MHz 900
200 MHz 1200
MDQS preamble start tDDKHMP —-0.5x tMCK -0.9 —-0.5 x tMCK +0.3 ns 7
MDQS epilogue end tbDKLME -0.9 0.3 ns 7

Notes:

1.

The symbols used for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state) (reference)(state) for
inputs and tirst 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,
tbpkHas symbolizes DDR timing (DD) for the time tyycx memory clock reference (K) goes from the high (H) state until
outputs (A) are setup (S) or output valid time. Also, tppk px symbolizes DDR timing (DD) for the time ty;cx memory clock
reference (K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

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

. 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.

. Note that tppkpmn follows the symbol conventions described in note 1. For example, tppkumn 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. tppkumu 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
MPCB8555E PowerQUICC™ Il Integrated Communications Processor Reference Manual for a description and
understanding of the timing modifications enabled by use of these bits.

. 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.

. All outputs are referenced to the rising edge of MCK(n) at the pins of the MPC8555E. Note that tppkHmp follows the symbol

conventions described in note 1.
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8.2.3.2

MIl Receive AC Timing Specifications

Table 23 provides the M1 receive AC timing specifications.

Ethernet: Three-Speed, MIl Management

Table 23. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp 0of 3.3 V + 5%.

Parameter/Condition Symbol * Min Typ Max Unit
RX_CLK clock period 10 Mbps tMRXZ — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tmrxH/tMAX 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 tvRxR: tMaxe 2° 1.0 — 4.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of Yfirst 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, tyrpykH Symbolizes M
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty;gx clock reference
(K) going to the high (H) state or setup time. Also, fyrpxkL Symbolizes MIl 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 gy 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. Signal timings are measured at 0.7 V and 1.9 V voltage levels.

3.Guaranteed by design.

Figure 11 shows the MII receive AC timing diagram.

le

< tMRx > tMRXR —>
RX_CLK
tMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —> <
—> tMRDXKH

Figure 11. Mil Receive AC Timing Diagram
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Ethernet: Three-Speed, MIl Management

8.2.4.2 TBI Receive AC Timing Specifications
Table 25 provides the TBI receive AC timing specifications.

Table 25. TBI Receive AC Timing Specifications
At recommended operating conditions with LVpp 0of 3.3 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
RX_CLK clock period tTRx 16.0 ns
RX_CLK skew tskTRX 7.5 — 8.5 ns
RX_CLK duty cycle trrotTRY 40 — 60 %
RCG[9:0] setup time to rising RX_CLK trROVKH 25 — — ns
RCG[9:0] hold time to rising RX_CLK trROXKH 1.5 — — ns
RX_CLK clock rise time and fall time traxa: trRxe 2° 0.7 — 2.4 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of tfist two letters of functional block)(signal)(state)
(reference)(state) fOT INPULS and Yfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, trrpykH
symbolizes TBI receive timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the
tTrx clock reference (K) going to the high (H) state or setup time. Also, ttrpxkH Symbolizes TBI receive timing (TR) with
respect to the time data input signals (D) went invalid (X) relative to the ttry clock reference (K) going to the high (H) state.
Note that, in general, the clock reference symbol representation is based on three letters representing the clock of a
particular functional. For example, the subscript of trgyx represents the TBI (T) receive (RX) clock. For rise and fall times,
the latter convention is used with the appropriate letter: R (rise) or F (fall). For symbols representing skews, the subscript is
skew (SK) followed by the clock that is being skewed (TRX).

2. Guaranteed by design.

Figure 13 shows the TBI receive AC timing diagram.

< trRx
RX_CLK1
RXD[9:0] Valid Data Valid Data>
tTRDVKH =]
tsKTRX < tTRDXKH
RX_CLKO U
trRXH <— 1TRDXKH
— <— tTRDVKH

Figure 13. TBI Receive AC Timing Diagram
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Ethernet: Three-Speed, MIl Management

Figure 14 shows the RBMII and RTBI AC timing and multiplexing diagrams.
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Figure 14. RGMII and RTBI AC Timing and Multiplexing Diagrams

Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to M1l management interface signals MDIO
(management data i nput/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

MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at asupply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in Table 27.

Table 27. MIl Management DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 3.13 3.47 \Y
Output high voltage Vou lon=-1.0mA | LVpp=Min 2.10 LVpp + 0.3 %
Output low voltage VoL lo.=1.0mA LVpp = Min GND 0.50 \
Input high voltage VIH — 1.70 — \"
Input low voltage ViL — — 0.90 \"
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Local Bus

Figure 15 shows the M1l management AC timing diagram.
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Figure 15. MIl Management Interface Timing Diagram

9 Local Bus

This section describes the DC and AC electrical specifications for the local bus interface of the

MPCB8555E.

9.1 Local Bus DC Electrical Characteristics

Table 29 provides the DC electrical characteristics for the local bus interface.

Table 29. Local Bus DC Electrical Characteristics

Parameter Symbol Test Condition Min Max Unit
High-level input voltage ViH Vout 2 Von (min) or 2 OVpp + 0.3 \"
Low-level input voltage VI Vout < VoL (max) -0.3 0.8 \
Input current I Vin'=0VorViy=Vpp — +5 uA
High-level output voltage Vou OVpp = min, OVpp 0.2 — \

lon = —2mA
Low-level output voltage VoL OVpp = min, Ig. =2mA — 0.2 \
Note:
1. Note that the symbol V|, in this case, represents the OV|y\ symbol referenced in Table 1 and Table 2.
MPC8555E PowerQUICC™ Il Integrated Communications Processor Hardware Specification, Rev. 4.2
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Local Bus
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Figure 19. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Enabled)

MPC8555E PowerQUICC™ Il Integrated Communications Processor Hardware Specification, Rev. 4.2

Freescale Semiconductor 39



The following two tables are examples of 12C AC parameters at 12C clock value of 100k and 400k

respectively.

Table 36. CPM 12C Timing (fsc =100 kHz)

CPM

Frequency = 100 kHz

Characteristic Expression Unit
Min Max
SCL clock frequency (slave) fscL — 100 kHz
SCL clock frequency (master) fscL — 100 kHz
Bus free time between transmissions tspHDL 4.7 — us
Low period of SCL tscLcH 4.7 — us
High period of SCL tscHoL 4 — us
Start condition setup time tscHDL 2 — us
Start condition hold time tspLoL 3 — us
Data hold time tscLpbx 2 — us
Data setup time tspvcH 3 — us
SDA/SCL rise time tsrise — 1 us
SDA/SCL fall time (master) tsraLL — 303 ns
Stop condition setup time tscHDH 2 — us
Table 37. CPM 12C Timing (fg¢ =400 kHz)
Frequency = 400 kHz
Characteristic Expression Unit
Min Max

SCL clock frequency (slave) fscL — 400 kHz
SCL clock frequency (master) fscL — 400 kHz
Bus free time between transmissions tspHDL 1.2 — us
Low period of SCL tscLcH 1.2 — us
High period of SCL tscHoL 1 — us
Start condition setup time tscHDL 420 — ns
Start condition hold time tspLoL 630 — ns
Data hold time tscLpx 420 — ns
Data setup time tspvcH 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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PCI

Figure 16 provides the AC test load for the I°C.

Output 4€> Z,=500Q <>—\A/\/¥OVDD/2
R_=50Q

Figure 37. IC AC Test Load

Figure 38 shows the AC timing diagram for the 12C bus.
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<— t2pvkH tiokHKL
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—> tiocH A—jL <1 ti2svkH

<— tiaDxKL Sr

SCL

X

Figure 38. I2C Bus AC Timing Diagram

13 PCI

This section describes the DC and AC electrical specifications for the PCI bus of the MPC8555E.

13.1 PCI DC Electrical Characteristics
Table 41 provides the DC electrical characteristics for the PCI interface of the MPC8555E.
Table 41. PCI DC Electrical Characteristics

Parameter Symbol Test Condition Min Max Unit

High-level input voltage ViH Vout 2 Von (min) or 2 OVpp + 0.3 \"

Low-level input voltage Vi Vout < VoL (max) -0.3 0.8 \

Input current N Vin2=0VorVy=Vpp — +5 uA

High-level output voltage Vou OVpp = min, OVpp—-0.2 — \
loy =—100 pA

Low-level output voltage VoL OVpp = min, — 0.2 \"
loL =100 pA

Notes:
1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. Note that the symbol V|, in this case, represents the OV,\ symbol referenced in Table 1 and Table 2.
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Package and Pin Listings

Table 43. MPC8555E Pinout Listing (continued)

Signal Package Pin Number Pin Type :3:’;; Notes
IRQ[0:7] AA18, Y18, AB18, AG24, AA21, Y19, AA19, AG25 I OVpp —
IRQ8 AB20 | OVpp 9
IRQ9/DMA_DREQ3 Y20 | OVpp 1
IRQ10/DMA_DACK3 AF26 I/0 OVpp 1
IRQ11/DMA_DDONE3 AH24 I/0 OVpp 1
IRQ_OUT AB21 o OVpp 2,4
Ethernet Management Interface
EC_MDC F1 o] OVpp 5,9
EC_MDIO E1 I/0 OVpp -
Gigabit Reference Clock
EC_GTX_CLK125 E2 [ LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_TXD[7:4] A6, F7, D7, C7 (0] LVpp —
TSEC1_TXD[3:0] B7, A7, G8, E8 (0] LVpp 9,18
TSEC1_TX_EN of:] o] LVop 11
TSEC1_TX_ER B8 o] Voo —
TSEC1_TX_CLK C6 [ LVpp —
TSEC1_GTX_CLK B6 o) LVpb —
TSEC1_CRS C3 I LVpp —
TSEC1_COL G7 I LVpp —
TSEC1_RXD[7:0] D4, B4, D3, D5, B5, A5, F6, E6 | LVpp —
TSEC1_RX_DV D2 [ LVpp —
TSEC1_RX_ER E5 [ LVpp —
TSEC1_RX_CLK D6 [ LVpb —
Three-Speed Ethernet Controller (Gigabit Ethernet 2)
TSEC2_TXD[7:4] B10, A10, J10, K11 O LVpp —
TSEC2_TXD[3:0] J11, H11, G11, E11 O LVpp 5,9,18
TSEC2_TX_EN B11 0] LVpp 11
TSEC2_TX_ER D11 o) LVbp —
TSEC2_TX_CLK D10 | LVpp —
TSEC2_GTX_CLK C10 o) LVop —
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Package and Pin Listings

Table 43. MPC8555E Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PB[18:31] P7, P6, P5, P4, P3, P2, P1, R1, R2, R3, R4, R5, R6, 1/0 OVpp —
R7
PCIO, 1, 4-29] R8, R9, T9, T6, T5, T4, T1, U1, U2, U3, U4, U7, U8, I/0 OVpp —
U9, U10, V9, V6, V5, V4, V3, V2, V1, W1, W2, W3,
W6, W7, W8
PD[7, 14-25, 29-31] Y4, AA2, AA1, AB1, AB2, AB3, AB5, AB6, AC7, AC4, 1/0 OVpp —
AC3, AC2, AC1, AD6, AE3, AE2

Notes:

1.

akrwp

1

10.

11.

12

14

18.

19.
20.
21.
22.

All multiplexed signals are listed only once and do not re-occur. For example, LCS5/DMA_REQ2 is listed only once in the
Local Bus Controller Interface section, and is not mentioned in the DMA section even though the pin also functions as
DMA_REQ2.

Recommend a weak pull-up resistor (2-10 k) be placed on this pin to OVpp.

TEST_SELO must be pulled-high, TEST_SEL1 must be tied to ground.

This pin is an open drain signal.

This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the MPC8555E is in
the reset state. This pull-up is designed such that it can be overpowered by an external 4.7-kQ pull-down resistor. If an
external device connected to this pin might pull it down during reset, then a pull-up or active driver is needed if the signal is
intended to be high during reset.

Treat these pins as no connects (NC) unless using debug address functionality.

The value of LA[28:31] during reset sets the CCB clock to SYSCLK PLL ratio. These pins require 4.7-kQ pull-up or
pull-down resistors. See Section 15.2, “Platform/System PLL Ratio.”

The value of LALE and LGPL2 at reset set the €500 core clock to CCB Clock PLL ratio. These pins require 4.7-kQ pull-up
or pull-down resistors. See the Section 15.3, “€500 Core PLL Ratio”

Functionally, this pin is an output, but structurally it is an 1/0 because it either samples configuration input during reset or
because it has other manufacturing test functions. This pin therefore is described as an 1/O for boundary scan.

This pin functionally requires a pull-up resistor, but during reset it is a configuration input that controls 32- vs. 64-bit PCI
operation. Therefore, it must be actively driven low during reset by reset logic if the device is to be configured to be a 64-bit
PCI device. Refer to the PCI Specification.

This output is actively driven during reset rather than being three-stated during reset.

. These JTAG pins have weak internal pull-up P-FETSs that are always enabled.
13.

These pins are connected to the Vpp/GND planes internally and may be used by the core power supply to improve tracking
and regulation.

. Internal thermally sensitive resistor.
15.
16.
17.

No connections should be made to these pins.

These pins are not connected for any functional use.

PCI specifications recommend that a weak pull-up resistor (2—10 kQ) be placed on the higher order pins to OVpp when
using 64-bit buffer mode (pins PCI_AD[63:32] and PCI2_C_BE[7:4]).

If this pin is connected to a device that pulls down during reset, an external pull-up is required to that is strong enough to
pull this signal to a logic 1 during reset.

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

These are test signals for factory use only and must be pulled up (10022 to 1kQ2) to OVpp for normal machine operation.
If this signal is used as both an input and an output, a weak pull-up (~10kQ) is required on this pin.

MSYNC_IN and MSYNC_OUT should be connected together for proper operation.
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Clocking

15 Clocking

This section describes the PLL configuration of the MPC8555E. Note that the platform clock isidentical
to the CCB clock.

15.1 Clock Ranges

Table 44 provides the clocking specifications for the processor core and Table 44 provides the clocking
specifications for the memory bus.

Table 44. Processor Core Clocking Specifications

Maximum Processor Core Frequency
Characteristic 533 MHz 600 MHz 667 MHz 833 MHz 1000 MHz Unit | Notes
Min Max Min Max Min Max Min Max Min Max
e500 core 400 533 400 600 400 667 400 833 400 1000 |[MHz|1,2,3
processor
frequency
Notes:

1. Caution: The CCB to SYSCLK ratio and €500 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. Refer to Section 15.2, “Platform/System PLL Ratio,” and Section 15.3, “e500 Core PLL Ratio,” for ratio settings.

2.)The minimum €500 core frequency is based on the minimum platform frequency of 200 MHz.
3. 1000 MHz frequency supports only a 1.3 V core.

Table 45. Memory Bus Clocking Specifications

Maximum Processor Core

Frequency
Characteristic 533, 600, 667, 883, 1000 MHz Unit Notes
Min Max
Memory bus frequency 100 166 MHz 1,2,3

Notes:

1. Caution: The CCB to SYSCLK ratio and €500 core to CCB ratio settings must be chosen such that
the resulting SYSCLK frequency, €500 (core) frequency, and CCB frequency do not exceed their
respective maximum or minimum operating frequencies. Refer to Section 15.2, “Platform/System PLL
Ratio,” and Section 15.3, “e500 Core PLL Ratio,” for ratio settings.

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

3. 1000 MHz frequency supports only a 1.3 V core.
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Thermal

Chanhassen, MN 55317
Internet: www.bergquistcompany.com

Thermagon Inc. 888-246-9050
4707 Detroit Ave.

Cleveland, OH 44102

Internet: www.thermagon.com

16.2.4 Heat Sink Selection Examples

Thefollowing section provides aheat sink selection example using one of the commercially available heat
sinks.

16.2.4.1 Case 1

For preliminary heat sink sizing, the die-junction temperature can be expressed as follows:
Ty=T +Tr+ (B + BT *+ O5n) X Pp
where
T,is the die-junction temperature
T, istheinlet cabinet ambient temperature
Tg isthe air temperature rise within the computer cabinet
0 5c isthe junction-to-case thermal resistance
O,nT ISthe adhesive or interface material thermal resistance
Ogp isthe heat sink base-to-ambient thermal resistance
Pp is the power dissipated by the device. See Table 4 and Table 5.

During operation the die-junction temperatures (T ;) should be maintained within the range specified in
Table 2. Thetemperature of air cooling the component greatly depends onthe ambient inlet air temperature
and the air temperature rise within the electronic cabinet. An electronic cabinet inlet-air temperature (Tp)
may range from 30° to 40°C. The air temperature rise within a cabinet (Tg) may be in the range of 5° to
10°C. Thethermal resistance of some thermal interface material (8,51) may be about 1°C/W. For the
purposes of this example, the 6 value given in Table 49 that includes the thermal greaseinterface and is
documented in note 4 isused. If athermal pad is used, 6,51 must be added.

Assuming a T, of 30°C, aTg of 5°C, aFC-PBGA package 6 3= = 0.96, and a power consumption (Pp) of
8.0 W, the following expression for T is obtained:

Die-junction temperature: T ;= 30°C + 5°C + (0.96°C/W + 6gp) X 8.0 W

The heat sink-to-ambient thermal resistance (6ga) versus airflow velocity for a Thermalloy heat sink
#2328B is shown in Figure 47.

Assuming an air velocity of 2 m/s, we have an effective 6gp ;. of about 3.3°C/W, thus
T;=30°C+5°C + (0.96°C/W + 3.3°C/W) x 8.0 W,

resulting in adie-junction temperature of approximately 69°C which is well within the maximum
operating temperature of the component.
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System Design Information

When dataisheld high, SW1isclosed (SW2 isopen) and Rpistrimmed until the voltage at the pad equals
OV pp/2. Rpthen becomes theresistance of the pull-up devices. Rpand Ry are designed to be close to each
other invalue. Then, Zy= (Rp+ Ry)/2.

RN

SwW2
Pad
Data

SwWi1

OGND
Figure 51. Driver Impedance Measurement

The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltageis measured while driving logic 1 without an external differential
termination resistor. The measured voltageisV 1 = Ry rce X |source S€CON, the output voltage is measured
while driving logic 1 with an external precision differential termination resistor of value Ry The
measured voltageisV, = 1/(1/Ry + 1/Ry)) X | qoyrce- SolVing for the output impedance gives Ry rce = Rterm
x (V1/V,—1). Thedrive current is then | o rce = V1/Reource:

Table 50 summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp,
nominal OV pp, 105°C.

Table 50. Impedance Characteristics

Impedance Local Bus, Ethernet, DUMAaF:;,g(:x:::I, Configuration, Power PCI DDR DRAM | Symbol | Unit
RN 43 Target 25 Target| 20 Target Z, Q
Rp 43 Target 25 Target| 20 Target Z, Q

Differential NA NA NA Zorr | Q

Note: Nominal supply voltages. See Table 1, T; = 105°C.
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17.8.1 Termination of Unused Signals

If the JTAG interface and COP header are not used, Freescale recommends the following connections:

* TRST should be tied to HRESET through a 0 kQ isolation resistor so that it is asserted when the
system reset signal (HRESET) is asserted, ensuring that the JTAG scan chain isinitialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
asshown in Figure 53. If thisis not possible, the isolation resistor allows future accessto TRST in
case a JTAG interface may need to be wired onto the system in future debug Situations.

» TieTCK to OVpp through a 10 k2 resistor. This prevents TCK from changing state and reading
incorrect datainto the device.

* No connectionisrequired for TDI, TMS, or TDO.
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