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Overview

» Security Engineis optimized to handle all the algorithms associated with IPSec, SSL/TLS, SRTP,
|[EEE Std 802.11i™, iSCSI, and IKE processing. The Security Engine contains 4 Crypto-channels,
aController, and a set of crypto Execution Units (EUs). The Execution Units are:

Public Key Execution Unit (PKEU) supporting the following:

— RSA and Diffie-Hellman

— Programmable field size up to 2048-bits

Elliptic curve cryptography

F2m and F(p) modes

— Programmable field size up to 511-bits

Data Encryption Standard Execution Unit (DEU)

— DES, 3DES

— Two key (K1, K2) or Three Key (K1, K2, K3)

— ECB and CBC modes for both DES and 3DES

Advanced Encryption Standard Unit (AESU)

— Implements the Rinjdael symmetric key cipher

— Key lengths of 128, 192, and 256 bits.Two key

— ECB, CBC, CCM, and Counter modes

ARC Four execution unit (AFEU)

— Implements a stream cipher compatible with the RC4 agorithm

— 40- to 128-bit programmable key

Message Digest Execution Unit (MDEU)

— SHA with 160-bit or 256-bit message digest

— MD5 with 128-bit message digest

— HMAC with either algorithm

Random Number Generator (RNG)

4 Crypto-channels, each supporting multi-command descriptor chains
— Static and/or dynamic assignment of crypto-execution units via an integrated controller
— Buffer size of 256 Bytes for each execution unit, with flow control for large data sizes

* High-performance RISC CPM operating at up to 333 MHz

CPM software compatibility with previous PowerQUICC families
One instruction per clock

Executes code from internal ROM or instruction RAM

32-bit RISC architecture

Tuned for communication environments: instruction set supports CRC computation and bit
mani pul ation.

Internal timer

Interfaces with the embedded €500 core processor through a 32-K byte dual-port RAM and
virtual DMA channels for each peripheral controller

Handles serial protocols and virtual DMA
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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|

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

— 10 Mbps IEEE 802.3 MII

— 1000 Mbps IEEE 802.3z TBI

— 10/100/2000 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 1/0O port
— Selectable hardware-enforced coherency (snoop/no-snoop)
— Ability to start and flow control each DMA channel from external 3-pin interface
— Ability to launch DMA from single write transaction
* PCI Controllers
— PCI 2.2 compatible
— One 64-hit 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-PCl streaming

— Memory prefetching of PCI read accesses

— Supports posting of processor-to-PCl and PCI-to-memory writes

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

Freescale Semiconductor 7



DDR SDRAM

Figure 4 shows the DDR SDRAM output timing for address skew with respect to any MCK.
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Figure 4. Timing Diagram for tposkew Measurement

Figure 5 shows the DDR SDRAM output timing diagram for the source synchronous mode.
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Figure 5. DDR SDRAM Output Timing Diagram for Source Synchronous Mode
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Local Bus

Internal launch/capture clock
T1

T3

LCLK

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

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LADI[0:31}/LDP[0:3]
(DLL Bypass Mode)

UPM Mode Output Signals:
LCS[0:7)/LBS[0:3)/LGPL[0:5]
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Figure 20. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Bypass Mode)
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CPM

Figure 27 shows the SCC/SMC/SPI external clock.
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Note: The clock edge is selectable on SCC and SPI.
Figure 27. SCC/SMC/SPI AC Timing External Clock Diagram

Figure 28 shows the SCC/SMC/SPI internal clock.

BRG_OUT

—> tNIxKH !

_ tNIvKH —> !

Input Signals: ' '
SCC/SMC/SPI - -+ e il

(See Note) |

|
r<— tNIKHOX
Output Signals: |

SCC/SMC/SPI - -------------- e
(See Note) '

Note: The clock edge is selectable on SCC and SPI.
Figure 28. SCC/SMC/SPI AC Timing Internal Clock Diagram

NOTE

L sP1 AC timingsareinternal mode when it is master because SPICLK isan
output, and external mode when itis dave.

2 SPI AC timings refer awaysto SPICLK.
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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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JTAG

11 JTAG

This section describes the AC electrical specifications for the IEEE 1149.1 (JTAG) interface of the
MPC8555E.

Table 38 provides the JTAG AC timing specifications as defined in Figure 33 through Figure 36.

Table 38. JTAG AC Timing Specifications (Independent of SYSCLK) !
At recommended operating conditions (see Table 2).

Parameter Symbol 2 Min Max Unit Notes
JTAG external clock frequency of operation fi1a 0 33.3 MHz
JTAG external clock cycle time tyta 30 — ns
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns
JTAG external clock rise and fall times titar & tyTaF 0 2 ns
TRST assert time trrsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
TMS, TDI tTIVKH 0 —
Input hold times: ns
Boundary-scan data tTDXKH 20 — 4
TMS, TDI tTIXKH 25 —
Valid times: ns
Boundary-scan data tyTkLDV 4 20 5
Output hold times: ns
Boundary-scan data tyTKLDX — — 5
TDO tyTkLOX — —
JTAG external clock to output high impedance: ns
Boundary-scan data tyTkLDZ 3 19 5,6
TDO tyTkLOZ 3 9
Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of tr¢ k to the midpoint of the signal in
question. The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see
Figure 32). Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications herein follow the pattern of it two letters of functional block)(signal)(state)
(reference)(state) fOr INPUtS and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tjrpvkH
symbolizes JTAG device timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the
tyrg clock reference (K) going to the high (H) state or setup time. Also, tjrpxky symbolizes JTAG timing (JT) with respect to
the time data input signals (D) went invalid (X) relative to the t rg 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).

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

. Non-JTAG signal input timing with respect to tyc .

. Non-JTAG signal output timing with respect to tyc .

. Guaranteed by design.

o0k~ W
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12C

Figure 36 provides the test access port timing diagram.

JTAG \
External Clock N VM N Vi
tuTivkH —>|
- <— tTIXKH
Input
TDI, TMS N < >< Data Valid >< >
< tyTKLOV
tyTkLOX — <
TDO Qutput Data Valid

—> tyTkLOZ \r—

TDO Output Data Valid > /‘ N

VM = Midpoint Voltage (OVpp/2)
Figure 36. Test Access Port Timing Diagram

12 12C

This section describes the DC and AC electrical characteristics for the 12C interface of the MPC8555E.

12.1 1?C DC Electrical Characteristics
Table 39 provides the DC electrical characteristics for the 12C interface of the MPC8555E.

Table 39. IC DC Electrical Characteristics
At recommended operating conditions with OVpp of 3.3 V + 5%.

Parameter Symbol Min Max Unit Notes
Input high voltage level Viy 0.7 x OVpp OVpp+ 0.3 \
Input low voltage level ViL -0.3 0.3x OVpp \
Low level output voltage VoL 0 0.2x OVpp \ 1
Output fall time from V,(min) to V, (max) with a bus tokiky | 20+ 0.1x Cpg 250 ns 2
capacitance from 10 to 400 pF
Pulse width of spikes which must be suppressed by the YoKHKL 0 50 ns 3
input filter
Input current each 1/O pin (input voltage is between 0.1 x I -10 10 uA 4
OVpp and 0.9 x OVpp(max)
Capacitance for each I/O pin C — 10 pF
Notes:

1. Output voltage (open drain or open collector) condition = 3 mA sink current.

2. Cg = capacitance of one bus line in pF.

3. Refer to the MPC8555E PowerQUICC™ [lI Integrated Communications Processor Reference Manual for information on the
digital filter used.

4. 1/0 pins obstruct the SDA and SCL lines if OVpp is switched off.
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Package and Pin Listings

Figure 40 shows the PCI input AC timing conditions.

CLK

tpCIvKH —>

<— tpCiXKH
Input

Figure 40. PCI Input AC Timing Measurement Conditions

Figure 41 shows the PCI output AC timing conditions.

—> <— tpckHoOV

Output Delay

<— tpckHOZ —>

High-Impedance
OQutput

Figure 41. PCI Output AC Timing Measurement Condition

14 Package and Pin Listings

This section detail s package parameters, pin assignments, and dimensions.

14.1 Package Parameters for the MPC8555E FC-PBGA

The package parameters are as provided in the following list. The package type is 29 mm x 29 mm, 783
flip chip plastic ball grid array (FC-PBGA).

Diesize 8.7mmx 9.3 mm x 0.75 mm
Package outline 29 mm x 29 mm
Interconnects 783

Pitch 1 mm

Minimum module height 3.07 mm
Maximum module height 3.75 mm

Solder Balls 62 Sn/36 Pb/2 Ag
Ball diameter (typical) 0.5 mm
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Package and Pin Listings

Table 43. MPC8555E Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
GND A12, A17, B3, B14, B20, B26, B27, C2, C4, C11,C17, — — —
C19,C22,C27,D8, E3,E12, E24,F11, F18, F23, G9,
G12, G25, H4, H12, H14, H17, H20, H22, H27, J19,
J24, K5, K9, K18, K23, K28, L6, L20, L25, M4, M12,
M14, M16, M22, M27, N2, N13, N15, N17, P12, P14,
P16, P23, R13, R15, R17, R20, R26, T3, T8, T10,
T12, T14,T16, U6, U13, U15, U16, U17, U21, V7,
V10, V26, W5, W18, W23, Y8, Y16, AA6, AA13, AB4,
AB11, AB19, AC6, AC9, AD3, AD8, AD17, AF2, AF4,
AF10, AF13, AF15, AF27, AG3, AG7
GVpp A14, A20, A25, A26, A27, A28, B17, B22, B28, C12, | Power for DDR GVpp —
C28,D16, D19, D21, D24, D28, E17, E22, F12, F15, DRAM I/O
F19, F25, G13, G18, G20, G23, G28, H19, H24, J12, Voltage
J17, J22, J27, K15, K20, K25, L13, L23, L28, M25, 2.5V)
N21
LVpp A4, C5, E7, H10 Reference LVpp —
Voltage;
Three-Speed
Ethernet I/O
(2.5V,3.3V)
MVRer N27 Reference MVRgeg —
Voltage Signal;
DDR
No Connects AA24, AA25, AA3, AA4, AA7 AA8, AB24, AB25, — — 16
AC24, AC25, AD23, AD24, AD25, AE23, AE24,
AE25, AE26, AE27, AF24, AF25, H1, H2, J1, J2, J3,
J4, J5, J6, M1, N1, N10, N11, N4, N5, N7, N8, N9,
P10, P8, P9, R10, R11, T24, T25, U24, U25, V24,
V25, W24, W25, W9, Y24, Y25, Y5, Y6, Y9, AH26,
AH28, AG28, AH1, AG1, AH2, B1, B2, A2, A3
OVpp D1, E4, H3, K4, K10, L7, M5, N3, P22, R19, R25, T2, | PCI, 10/100 OVpp —
T7,U5,U20, U26, V8, W4, W13, W19, W21, Y7,Y23, | Ethernet, and
AA5, AA12, AA16, AA20, AB7, AB9, AB26, AC5, |other Standard
AC11, AC17, AD4, AE1, AES8, AE10, AE15, AF7, (3.3V)
AF12, AG27, AH4
RESERVED C1, T11, U11, AF1 — — 15
SENSEVDD L12 Power for Core Vpp 13
1.2V)
SENSEVSS K12 — — 13
Vpp M13,M15, M17,N14,N16, P13, P15, P17, R12, R14, | Power for Core Vbp —
R16, T13, T15, T17, U12, U14 1.2V)
CPM
PA[8:31] J7,J8, K8, K7, K6, K3, K2, K1, L1, L2, L3, L4, L5, L8, I/0 OVpp —
L9, L10, L11, M10, M9, M8, M7, M6, M3, M2
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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
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Figure 47. Thermalloy #2328B Heat Sink-to-Ambient Thermal Resistance Versus Airflow Velocity

16.2.4.2 Case 2

Every system application has different conditionsthat the thermal management solution must solve. Asan
alternate example, assume that the air reaching the component is 85 °C with an approach velocity of 1
m/sec. For a maximum junction temperature of 105 °C at 8 W, the total thermal resistance of junction to
case thermal resistance plus thermal interface material plus heat sink thermal resistance must be less than
2.5 °C/W. The value of the junction to case thermal resistance in Table 49 includes the thermal interface
resistance of athin layer of thermal grease as documented in footnote 4 of the table. Assuming that the
heat sink isflat enough to allow athin layer of grease or phase change material, then the heat sink must be
lessthan 1.5 °C/W.

Millennium Electronics (MEI) has tooled a heat snk MTHERM-1051 for this requirement assuming a
compactPCl environment at 1 m/sec and a heat sink height of 12 mm. The MEI solutionisillustrated in
Figure 48 and Figure 49. This design has several significant advantages:

» Thehesat sink is clipped to a plastic frame attached to the application board with screws or plastic
inserts at the corners away from the primary signal routing aress.

» Theheat sink clip is designed to apply the force holding the heat sink in place directly above the
die at a maximum force of lessthan 10 Ibs.

» For applications with significant vibration requirements, silicone damping material can be applied
between the heat sink and plastic frame.
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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.

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

80 Freescale Semiconductor



System Design Information

17.6 Configuration Pin Multiplexing

The MPCB8555E provides the user with power-on configuration options which can be set through the use
of external pull-up or pull-down resistors of 4.7 k€2 on certain output pins (see customer visible
configuration pins). These pins are generally used as output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins
while HRESET isasserted, islatched when HRESET deasserts, at which timetheinput receiver isdisabled
and the I/O circuit takes on its normal function. Most of these sampled configuration pins are equipped
with an on-chip gated resistor of approximately 20 k€. Thisvalue should permit the 4.7-kQ resistor to pull
the configuration pinto avalid logic low level. The pull-up resistor is enabled only during HRESET (and
for platform/system clocks after HRESET deassertion to ensure capture of the reset value). When the input
receiver is disabled the pull-up is also, thus allowing functional operation of the pin as an output with
minimal signal quality or delay disruption. The default valuefor all configuration bitstreated thisway has
been encoded such that a high voltage level putsthe device into the default state and external resistors are
needed only when non-default settings are required by the user.

Careful board layout with stubless connections to these pull-down resistors coupled with the large value
of the pull-down resistor should minimize the disruption of signal quality or speed for output pins thus
configured.

The platform PLL ratio and €500 PLL ratio configuration pins are not equipped with these default pull-up
devices.

17.7 Pull-Up Resistor Requirements

The MPCB8555E requires high resistance pull-up resistors (10 k€ is recommended) on open drain type
pins.

Correct operation of the JTAG interface requires configuration of a group of system control pins as
demonstrated in Figure 53. Care must be taken to ensure that these pinsare maintained at avalid deasserted
state under normal operating conditions as most have asynchronous behavior and spurious assertion give
unpredictable results.

TSEC1 TXDI[3:0] must not be pulled low during reset. Some PHY chips have internal pulldowns that
could causethisto happen. If such PHY chipsare used, then apullup must be placed on these signalsstrong
enough to restore these signalsto alogical 1 during reset.

Refer to the PCI 2.2 specification for al pull-ups required for PCI.

17.8 JTAG Configuration Signals

Boundary-scan testing is enabled through the JTAG interface signals. The TRST signal is optional in the
|EEE 1149.1 specification, but is provided on all processors that implement the Power Architecture. The
device requires TRST to be asserted during reset conditions to ensure the JTAG boundary logic does not
interfere with normal chip operation. Whileit is possibleto force the TAP controller to the reset state using
only the TCK and TMS signals, generally systems assert TRST during the power-on reset flow. Simply
tying TRST to HRESET isnot practical becausethe JTAG interfaceisal so used for accessing the common
on-chip processor (COP) function.
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The COP function of these processors allow a remote computer system (typically, a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
interface connects primarily through the JTAG port of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert HRESET or TRST in order
to fully control the processor. If the target system hasindependent reset sources, such asvoltage monitors,
watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be
merged into these signals with logic.

The arrangement shown in Figure 52 allows the COP port to independently assert HRESET or TRST,
while ensuring that the target can drive HRESET as well.

The COP interface has a standard header, shown in Figure 52, for connection to the target system, and is
based on the 0.025" square-post, 0.100" centered header assembly (often called a Berg header). The
connector typically has pin 14 removed as a connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory
examination/modification, and other standard debugger features. An inexpensive option can be to leave
the COP header unpopulated until needed.

There isno standardized way to number the COP header; consequently, many different pin numbers have
been observed from emulator vendors. Some are numbered top-to-bottom then left-to-right, while others
use left-to-right then top-to-bottom, while still others number the pins counter clockwise from pin 1 (as
with an |C). Regardless of the numbering, the signal placement recommended in Figure 52 is common to
all known emulators.

CoP_TDO | [ 1] NC
COP_TDI COP_TRST
NC [6] | coP_VDD_SENSE
COP_TCK COP_CHKSTP_IN
COP_TMS | [ 9] NC
COP_SRESET | [11] [12] | NC
COP_HRESET Nopin
COP_CHKSTP_OUT GND

Figure 52. COP Connector Physical Pinout
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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.

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

Freescale Semiconductor 83



System Design Information

J\/\/—i o

From Target SRESET ‘ _D 10k SRESET®
Board Squrces
(if any) HRESET ® 10 kQ HARESET!
COP_HRESET
13 L
COP_SRESET 10 kQ
11 L
10 kQ
05,
{ 10 kQ
10 kQ
COP_TRST TRST!
[ 4>
COP_VDD_SENSE? 10Q
6 | COP_VDD- AN s
[e] 51— NC
5 P_CHKSTP_OUT e
§ 45 |COPCHKSTP OU CKSTP_OUT
3] i“s 10 kQ
a 143 10 kQ
o
[13] o pin COP_CHKSTP_IN A -
8 -3 CKSTP_IN
COP_TMS
9 TMS
COP Connector COP_TDO
onn 1 |- TDO
Physical Pinout COP_TDI
3 TDI
COP_TCK
7 > TCK
10 kQ
2 — NC A A |
10 — NC
r=—"
12 4|
L -
s

Notes: -
1. The COP port and target board should be able to independently assert HRESET and TRST to the processor
in order to fully control the processor as shown here.
2. Populate this with a 10 Q resistor for short-circuit/current-limiting protection.
3. The KEY location (pin 14) is not physically present on the COP header.
4. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for
improved signal integrity.
5. This switch is included as a precaution for BSDL testing. The switch should be open during BSDL testing to avoid
accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed or removed.
6. Asserting SRESET causes a machine check interrupt to the 500 core.

Figure 53. JTAG Interface Connection
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18 Document Revision History

Table 51 provides arevision history for this hardware specification.

Table 51. Document Revision History

Rev. No. Date Substantive Change(s)
4.2 1/2008 Added “Note: Rise/Fall Time on CPM Input Pins” and following note text to Section 10.2, “CPM AC
Timing Specifications.”
41 7/2007 Inserted Figure 3, ““Maximum AC Waveforms on PCl interface for 3.3-V Signaling.”
4 12/2006 |Updated Section 2.1.2, “Power Sequencing.”

Updated back page information.

3.2 11/2006 |Updated Section 2.1.2, “Power Sequencing.”
Replaced Section 17.8, “JTAG Configuration Signals.”

3.1 10/2005 |Added footnote 2 about junction temperature in Table 4.

Added max. power values for 1000 MHz core frequency in Table 4.

Removed Figure 3, “Maximum AC Waveforms on PCI Interface for 3.3-V Signaling”
Modified note to t gkskew from 8 to 9 in Table 30.

Changed t| gkHoz1 and t gkHove values inTable 30.

Added note 3 to t| gkoy1 in Table 30.

Modified note 3 in Table 30 and Table 31.

Added note 3 to t; gk ov1 in Table 31.

Modified values for t gkHkT tLBkLOV1: tLBKLOVZ: tLBKLOVS: tLBKLOZ1: @Nd t BKLOZ2 IN Table 31.
Changed Input Signals: LAD[0:31)/LDP[0:3] in Figure 21.

Modified note for signal CLK_OUT in Table 43.

PCI1_CLK and PCI2_CLK changed from I/O to | in Table 43.

Added column for Encryption Acceleration in Table 52.

3 8/2005 Modified max. power values in Table 4.

Modified notes for signals TSEC1_TXD[3:0], TSEC2_TXD[3:0], TRIG_OUT/READY, MSRCID4,
CLK_OUT, and MDVAL in Table 43.

2 8/2005 Previous revision’s history listed incorrect cross references. Table 2 is now correctly listed as
Table 27 and Table 38 is now listed as Table 31.

Added note 2 in Table 7.
Modified min and max values for tppkymp in Table 14.

1 6/2005 |Changed LV 44 to OVyq for the supply voltage Ethernet management interface in Table 27.
Modified footnote 4 and changed typical power for the 1000 MHz core frequency inTable 4.

Corrected symbols for body rows 9—15, effectively changing them from a high state to a low state
in Table 31.

0 6/2005 Initial release.
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19.2 Part Marking

Parts are marked as the example shown in Figure 54.

Notes:

MPCnnnn
tppaaar
MMMMM
ATWLYYWWA
CcCcC

85xx
FC-PBGA

MMMMM is the 5-digit mask number.
ATWLYYWWA is the traceability code.
CCCCC is the country of assembly. This space is left blank if parts are assembled in the United States.

Figure 54. Part Marking for FC-PBGA Device

Device Nomenclature
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