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Electrical Characteristics

— PCI 3.3-V compatible
— Selectable hardware-enforced coherency
— Selectable clock source (SY SCLK or independent PCI_CLK)
* Power management
— Fully static 1.2-V CMOS design with 3.3- and 2.5-V 1/0O
— Supports power save modes. doze, nap, and sleep
— Employs dynamic power management
— Selectable clock source (sysclk or independent PCI_CLK)
»  System performance monitor
— Supports eight 32-bit counters that count the occurrence of selected events
— Ability to count up to 512 counter specific events
— Supports 64 reference events that can be counted on any of the 8 counters

— Supports duration and quantity threshold counting

— Burstiness feature that permits counting of burst events with a programmable time between
bursts

— Triggering and chaining capability
— Ability to generate an interrupt on overflow
*  System access port
— Uses JTAG interface and a TAP controller to access entire system memory map
— Supports 32-bit accesses to configuration registers
— Supports cache-line burst accesses to main memory
— Supports large block (4-Kbyte) uploads and downloads
— Supports continuous bit streaming of entire block for fast upload and download
* |EEE Sd 1149.1™-compatible, JTAG boundary scan
» 783 FC-PBGA package

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPCB8555E. The MPC8555E is currently targeted to these specifications. Some of these specifications are
independent of the /O cell, but areincluded for amore completereference. These are not purely 1/0 buffer
design specifications.

2.1 Overall DC Electrical Characteristics

This section covers the ratings, conditions, and other characteristics.
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Power Characteristics

Table 5. Typical I/0 Power Dissipation

Interface Parameters (g_\;D\',)) (ggD\',)) (I::;De) (IZ-YSD\?) Unit Comments
DDR I/O CCB =200 MHz 0.46 — — — w —
CCB =266 MHz 0.59 — — — W —
CCB =300 MHz 0.66 — — — W —
CCB =333 MHz 0.73 — — — W —
PCI11/0 64b, 66 MHz — 0.14 — — w —
64b, 33 MHz — 0.08 — — W —
32b, 66 MHz — 0.07 — — w Multiply by 2 if using two 32b ports
32b, 33 MHz — 0.04 — — W
Local Bus I/0 32b, 167 MHz — 0.30 — — W —
32b, 133 MHz — 0.24 — — w —
32b, 83 MHz — 0.16 — — W —
32b, 66 MHz — 0.13 — — W —
32b, 33 MHz — 0.07 — — W —
TSEC I/O Mil — — 0.01 — w Multiply by number of interfaces
GMIl or TBI — — 0.07 — w used.
RGMII or RTBI — — — 0.04 w
CPM - FCC Mil — 0.015 — — w —
RMII — 0.013 — — w —
HDLC 16 Mbps — 0.009 — — W —
UTOPIA-8 SPHY — 0.06 — — w —
UTOPIA-8 MPHY — 0.1 — — w —
UTOPIA-16 SPHY — 0.094 — — w —
UTOPIA-16 MPHY — 0.135 — — w —
CPM - SCC HDLC 16 Mbps — 0.004 — — w —
TDMA or TDMB | Nibble Mode — 0.01 — — w —
TDMA or TDMB | Per Channel — 0.005 — — w Up to 4 TDM channels, multiply by
number of TDM channels.
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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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Ethernet: Three-Speed, MIl Management

7.2 DUART AC Electrical Specifications
Table 17 provides the AC timing parameters for the DUART interface of the MPC8555E.
Table 17. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate foos_cLk / 1048576 baud 3
Maximum baud rate fcos oLk / 16 baud 1,3
Oversample rate 16 — 2,3
Notes:

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

2. The middle of a start bit is detected as the 8™ sampled 0 after the 1-to-0 transition of the start
bit. Subsequent bit values are sampled each 16t sample.

3. Guaranteed by design.

8 Ethernet: Three-Speed, Mill Management

This section provides the AC and DC electrical characteristics for three-speed, 10/100/1000, and Ml|
management.

8.1 Three-Speed Ethernet Controller (TSEC)
(10/100/1000 Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical
Characteristics

The electrical characteristics specified here apply to all GMII (gigabit media independent interface), the
MII (mediaindependent interface), TBI (ten-bit interface), RGMII (reduced gigabit mediaindependent
interface), and RTBI (reduced ten-bit interface) signals except MDIO (management datainput/output) and
MDC (management data clock). The RGMII and RTBI interfaces are defined for 2.5 V, while the GMI|I
and TBI interfaces can be operated at 3.3V or 2.5 V. Whether the GMI1, MlI, or TBI interface is operated
at 3.3 0r 2.5V, the timing is compliant with the IEEE 802.3 standard. The RGMII and RTBI interfaces
follow the Hewlett-Packard reduced pin-count interface for Gigabit Ethernet Physical Layer Device
Specification Version 1.2a(9/22/2000). The electrical characteristicsfor MDIO and MDC are specified in
Section 8.3, “ Ethernet Management Interface Electrical Characteristics.”

8.1.1 TSEC DC Electrical Characteristics

All GMII, MII, TBI, RGMII, and RTBI drivers and receivers comply with the DC parametric attributes
specified in Table 18 and Table 19. The potential applied to the input of a GMII, MII, TBI, RGMII, or
RTBI receiver may exceed the potential of the receiver’s power supply (for example, a GMII driver
powered from a3.6-V supply driving V o intoaGMI1 receiver powered from a2.5-V supply). Tolerance
for dissmilar GMII driver and receiver supply potentialsisimplicit in these specifications. The RGMI|
and RTBI signals are based on a 2.5V CMOS interface voltage as defined by JEDEC EIA/JESDS-5.
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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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Local Bus
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Figure 21. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 4 or 8 (DLL Enabled)
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Figure 29 shows TDM input and output signals.

Serial CLKIN

k<~ trDIXKH
tTDIVKH >

TDM Input Signals

|
<— tTpKHOX

TDM Output Signals

Note: There are 4 possible TDM timing conditions:

1

2.
3.
4

Input sampled on the rising edge and output driven on the rising edge (shown).
Input sampled on the rising edge and output driven on the falling edge.
Input sampled on the falling edge and output driven on the falling edge.
Input sampled on the falling edge and output driven on the rising edge.

Figure 29. TDM Signal AC Timing Diagram

Sys clk

< tpixkH
tpivkH —>

P10 inputs

P10 outputs

Figure 30. PIO Signal Diagram

10.3 CPM I2C AC Specification
Table 35. 12C Timing

CPM

All Frequencies .
Characteristic Expression - Unit
Min Max

SCL clock frequency (slave) fscL 0 Fuax'" Hz
SCL clock frequency (master) fscL BRGCLK/16512 BRGCLK/48 Hz
Bus free time between transmissions tspHDL 1/(2.2 * fgcL) - S
Low period of SCL tscLcH 1/(2.2* fgcL) - S
High period of SCL tscHoL 1/(2.2 " tscL) - s
Start condition setup time? tscHDL 2/(divider * fggy) -@ S
Start condition hold time? tspLcL 3/(divider * fgcy ) - s
Data hold time 2 tscLpx 2/(divider * fgcy ) - s
Data setup time?® tspven 3/(divider * fgcy) - s
SDA/SCL rise time tsmise - 1/(10 * f5cL) s
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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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PCI

13.2 PCI AC Electrical Specifications

This section describes the general AC timing parameters of the PCI bus of the MPC8555E. Note that the
SY SCLK signal isused asthe PCI input clock. Table 42 provides the PCI AC timing specifications at 66

MHz.
NOTE
PCI Clock can be PCI1_CLK or SY SCLK based on POR config inpuit.
NOTE
The input setup time does not meet the PCI specification.
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
QOutput 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 x tgyg — clocks | 5,6,10
HRESET to REQ64 hold time tPCRHRX 0 50 ns 6,10
HRESET high to first FRAME assertion tpCRHEY 10 — clocks 7,10
Notes:

1.

8.
9.

Note that the symbols used for timing specifications herein follow the pattern of t st two letters of functional block)(signal)(state)
(reference)(state) O iNPUtS aNd Yfirst two letters of functional block)(reference)(state) (signal)(state) fOF OUtputs. For example, teciykn
symbolizes PCI timing (PC) with respect to the time the input signals (l) reach the valid state (V) relative to the SYSCLK
clock, tgys, reference (K) going to the high (H) state or setup time. Also, tpcrypy 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.

. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.
. 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.

. Input timings are measured at the pin.
. The timing parameter tgyg 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.”

. The setup and hold time is with respect to the rising edge of HRESET.
. The timing parameter tpcryry is @ minimum of 10 clocks rather than the minimum of 5 clocks in the PC/ 2.2 Local Bus

Specifications.
The reset assertion timing requirement for HRESET is 100 ps.
Guaranteed by characterization.

10.Guaranteed by design.

Figure 16 provides the AC test load for PCI.

Output 4@ Zy=50Q (WOVDD/Z
R . =500Q

Figure 39. PCI AC Test Load
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Package and Pin Listings

14.2 Mechanical Dimensions of the FC-PBGA

Figure 42 the mechanical dimensions and bottom surface nomenclature of the M PC8555E 783 FC-PBGA
package.
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Figure 42. Mechanical Dimensions and Bottom Surface Nomenclature of the FC-PBGA
Notes:
1. All dimensions are in millimeters.
2. Dimensions and tolerances per ASME Y14.5M-1994.
3. Maximum solder ball diameter measured parallel to datum A.
4. Datum A, the seating plane, is defined by the spherical crowns of the solder balls.
5. Capacitors may not be present on all devices.
6. Caution must be taken not to short capacitors or exposed metal capacitor pads on package top.
7. The socket lid must always be oriented to A1.
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Package and Pin Listings

Table 43. MPC8555E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
JTAG
TCK AF21 [ OVpp —
TDI AG21 [ OVpp 12
TDO AF19 o) OVpp 11
T™S AF23 [ OVpp 12
TRST AG23 | OVpp 12
DFT
LSSD_MODE AG19 I OVpp 20
L1_TSTCLK AB22 | OVpp 20
L2_TSTCLK AG22 | OVpp 20
TEST_SELO AH20 I OVpp 3
TEST_SEL1 AG26 [ OVpp 3

Thermal Management

THERMO AG2 — — 14

THERM1 AH3 — — 14

Power Management

ASLEEP AG18 — — 9,18

Power and Ground Signals

AVpp1 AH19 Power for e500 AVpp1 —
PLL (1.2V)

AVpp2 AH18 Powerfor CCB AVpp2 —
PLL (1.2V)

AVpp3 AH17 Powerfor CPM AVpp3 —
PLL (1.2V)

AVpp4 AF28 Power for PCI1 AVpp4 —
PLL (1.2V)

AVpp5 AE28 Powerfor PCI2 AVppb5 —
PLL (1.2V)
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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

16.2.2 Internal Package Conduction Resistance

For the packaging technology, shownin Table 49, theintrinsic internal conduction thermal resistance paths
areasfollows:

* Thediejunction-to-case thermal resistance
» Thediejunction-to-board thermal resistance

Figure 45 depicts the primary heat transfer path for a package with an attached heat sink mounted to a
printed-circuit board.

External Resistance Radiation Convection
A

Heat Sink——
<«—Thermal Interface Material

<«——— Die/Package
<«—— Die Junction
-<«——— Package/Leads

Internall Resistance

Printed-Circuit Board—

External Resistance Radiation Convection
(Note the internal versus external package resistance)

Figure 45. Package with Heat Sink Mounted to a Printed-Circuit Board

The heat sink removes most of the heat from the device. Heat generated on the active side of the chip is
conducted through the silicon and through the lid, then through the heat sink attach material (or thermal
interface material), and finally to the heat sink. The junction-to-case thermal resistance islow enough that
the heat sink attach material and heat sink thermal resistance are the dominant terms.

16.2.3 Thermal Interface Materials

A thermal interface material is required at the package-to-heat sink interface to minimize the thermal
contact resistance. For those applications where the heat sink is attached by spring clip mechanism,
Figure 46 shows the thermal performance of three thin-sheet thermal-interface materials (silicone,
graphite/oil, floroether oil), abare joint, and ajoint with thermal grease as afunction of contact pressure.
Asshown, the performance of these thermal interface materialsimproveswith increasing contact pressure.
The use of thermal grease significantly reducesthe interface thermal resistance. The barejoint resultsin a
thermal resistance approximately six times greater than the thermal grease joint.

Heat sinks are attached to the package by means of a spring clip to holesin the printed-circuit board (see
Figure 42). Therefore, the synthetic grease offers the best thermal performance, especially at the low
interface pressure.

When removing the heat sink for re-work, it is preferable to slide the heat sink off slowly until the thermal
interface material losesitsgrip. If the support fixture around the package prevents diding off the heat sink,
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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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Thermal

The spring mounting should be designed to apply the force only directly above the die. By localizing the
force, rocking of the heat sink is minimized. One suggested mounting method attaches a plastic fence to
the board to provide the structure on which the heat sink spring clips. The plastic fence also provides the
opportunity to minimize the holes in the printed-circuit board and to locate them at the corners of the
package. Figure 48 and provide exploded views of the plastic fence, heat sink, and spring clip.
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Figure 48. Exploded Views (1) of a Heat Sink Attachment using a Plastic Fence

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

76 Freescale Semiconductor



System Design Information

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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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
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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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19 Device Nomenclature

Ordering information for the parts fully covered by this specification document is provided in

Section 19.1, “Nomenclature of Parts Fully Addressed by this Document.”

19.1

MPC

Nomenclature of Parts Fully Addressed by this Document

Table 52 providesthe Freescal e part numbering nomenclature for the M PC8555E. Note that theindividual
part numbers correspond to a maximum processor core frequency. For avail able frequencies, contact your
local Freescale sales office. In addition to the processor frequency, the part numbering scheme also

includes an application modifier which may specify special application conditions. Each part number also
contains a revision code which refers to the die mask revision number.

Table 52. Part Numbering Nomenclature

nnnn t pp aa a r
Product Part Encryption Temperature Package 2 Processor Platform Revision
Code |Identifier | Acceleration Range' 9 Frequency 3 Frequency Level*
MPC 8555 Blank = not |Blank =0to 105°C |PX = FC-PBGA |AJ =533 MHz D =266 MHz
included C=-4010105°C |VT=FC-PBGA |AK=600MHz |E =300 MHz
E = included (lead free) AL =667 MHz  |F =333 MHz
AP =833 MHz
AQ = 1000 MHZ
Notes:

1. For Temperature Range=C, Processor Frequency is limited to 667 MHz with a Platform Frequency selector of 333 MHz,

Processor Frequency is limited to 533 MHz with a Platform Frequency selector of 266 MHz.

2. See Section 14, “Package and Pin Listings,” for more information on available package types.

3. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by Part Number Specifications may support other
maximum core frequencies.

4. Contact you local Freescale field applications engineer (FAE).
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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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