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Overview

1 Overview

The following section provides ahigh-level overview of the M PC8560 features. Figure 1 shows the major
functional units within the MPC8560.
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Figure 1. MPC8560 Block Diagram

1.1 Key Features

The following lists an overview of the MPC8560 feature set.
» High-performance, 32-bit Book E—enhanced core that implements the Power Architecture

— 32-Kbyte L1 instruction cache and 32-Kbyte L 1 data cache with parity protection. Caches can
be locked entirely or on a per-line basis. Separate locking for instructions and data

— Memory management unit (MMU) especially designed for embedded applications
— Enhanced hardware and software debug support

— Performance monitor facility (similar to but different from the M PC8560 performance monitor
described in Chapter 18, “Performance Monitor.”

* High-performance RISC CPM operating at up to 333 MHz
— CPM software compatibility with previous PowerQUICC families
— Oneinstruction per clock

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

2 Freescale Semiconductor



Power Characteristics

3 Power Characteristics

The estimated power dissipation on the V pp supply for the MPC8560 is shown in Table 4.
Table 4. MPC8560 Vpp Power Dissipation 1,2

CCB Frequency (MHz) | Core Frequency (MHz) | Typical Power®# | Maximum Power® Unit
200 400 5.1 7.7 w
500 5.4 8.0
600 5.8 8.4
267 533 6.0 8.7 W
667 6.4 9.2
800 6.9 10.7
333 667 6.8 9.8 W
833 7.4 114
1000 8 11.9 16.5

Notes:

1. The values do not include 1/O supply power (OVpp, LVpp, GVpp) or AVpp.

2. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance,
mounting site (board) temperature, air flow, power dissipation of other components on the board, and
board thermal resistance. Any customer design must take these considerations into account to ensure
the maximum 105 °C junction temperature is not exceeded on this device.

3. Typical Power is based on a nominal voltage of Vpp = 1.2 V, a nominal process, a junction temperature
of T; =105 °C, and a Dhrystone 2.1 benchmark application.

4. Thermal solutions will likely need to design to a number higher than Typical Power based on the end
application, Ty target, and I/O power.

5. Maximum power is based on a nominal voltage of Vpp = 1.2 V, worst case process, a junction
temperature of Tj=105 °C, and an artificial smoke test.

6. The nominal recommended Vppis 1.3 V for this speed grade.

The estimated power dissipation on the AV pp supplies for the MPC8560 PLLs is shown in Table 5.

Table 5. MPC8560 AVpp Power Dissipation

AVppn Typical' Unit

AVpp! 0.007 w

AVpp2 0.014 w

AVpp3 0.004 w
Notes:

1. Vpp =1.2V(1.3 V for 1.0 GHz device), T; = 105°C
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Power Characteristics

Table 6 provides estimated I/O power numbersfor each block: DDR, PCI, Local Bus, RapidlO, TSEC, and

CPM.
Table 6. Estimated Typical /0 Power Consumption
Interface Parameter GVpp (2.5V) | OVpp (3.3 V) |LVpp (3.3 V) |LVpp (2.5 V) Units Notes

DDR I/O CCB = 200 MHz 0.46 — — — w 1
CCB =266 MHz 0.59 — — —
CCB = 300 MHz 0.66 — — —
CCB =333 MHz 0.73 — — —

PCI/PCI-X I/O 32-bit, 33 MHz — 0.04 — — w 2
32-bit 66 MHz — 0.07 — —
64-bit, 66 MHz — 0.14 — —
64-bit, 133 MHz — 0.25 — —

Local Bus I/O 32-bit, 33 MHz — 0.07 — — w 3
32-bit, 66 MHz — 0.13 — —
32-bit, 133 MHz — 0.24 — —
32-bit, 167 MHz — 0.30 — —

RapidlO 1/0 500 MHz data rate — 0.96 — — w 4

TSEC I/O Mil — — 10 — mW 5,6

GMII, TBI (2.5 V) — — — 40
GMII, TBI (3.3 V) — — 70 —
RGMII, RTBI — — — 40

CPM-FCC Mil — 15 — — mW 7
RMII — 13 — —
HDLC 16 Mbps — 9 — —
UTOPIA-8 SPHY — 60 — —
UTOPIA-8 MPHY — 100 — —
UTOPIA-16 SPHY — 94 — —
UTOPIA-16 MPHY — 135 — —

CPM-SCC HDLC 16 Mbps — 4 — — mW 7
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Local Bus

Table 31. Local Bus General Timing Parameters—DLL Enabled (continued)

Parameter POR Configuration Symbol 1 Min Max Unit Notes
Local bus clock to output high impedance | TSEC2_TXD[6:5]=00 | t_gkHoz2 — 25 ns 7,9
for LAD/LDP
TSEC2_TXDI[6:5] = 11 3.8
(default)

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

for inputs and t(Firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tLBixkH1 Symbolizes local
bus timing (LB) for the input (l) to go invalid (X) with respect to the time the t gk clock reference (K) goes high (H), in this

case for clock one(1). Also, t, gknox symbolizes local bus timing (LB) for the t, gk clock reference (K) to go high (H), with
respect to the output (O) going invalid (X) or output hold time.

2.All timings are in reference to LSYNC_IN for DLL enabled mode.

3.Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at OVpp/2.

4.All signals are measured from OVpp/2 of the rising edge of LSYNC_IN for DLL enabled to 0.4 x OV of the signal in question
for 3.3-V signaling levels.

5.Input timings are measured at the pin.

6.The value of t goroT is defined as the sum of 1/2 or 1 ccb_clk cycle as programmed by LBCR[AHD], and the number of local
bus buffer delays used as programmed at power-on reset with configuration pins TSEC2_TXD[6:5].

7. 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.

8.Guaranteed by characterization.
9.Guaranteed by design.

Table 32 describes the general timing parameters of the local businterface of the MPC8560 with the DLL
bypassed.

Table 32. Local Bus General Timing Parameters—DLL Bypassed

Parameter POR Configuration | Symbol 1 Min Max Unit Notes
Local bus cycle time — LBk 6.0 — ns 2
Internal launch/capture clock to LCLK delay — {1 BKHKT 2.3 3.9 ns 8
LCLKI[n] skew to LCLK[m] or LSYNC_OUT — L BKSKEW — 150 ps 3,9
Input setup to local bus clock (except — 1LBIVKH1 5.7 — ns 4,5
LUPWAIT)
LUPWAIT input setup to local bus clock — tLBIVKH2 5.6 — ns 4,5
Input hold from local bus clock (except — tLBIXKH1 -1.8 — ns 4,5
LUPWAIT)
LUPWAIT input hold from local bus clock — tLBIXKH2 -1.3 — ns 4,5
LALE output transition to LAD/LDP output — t soTOT 1.5 — ns 6
transition (LATCH hold time)
Local bus clock to output valid (except TSEC2_TXD[6:5] =00 | t gkLov1 — -0.3 ns 4
LAD/LDP and LALE)
TSEC2_TXD[6:5] = 11 1.2
(default)
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CPM

Table 33. CPM DC Electrical Characteristics (continued)

Characteristic Symbol Min Max Unit Notes
Output high voltage (Igy =—2.0 mA) Vou 24 — \Y 1
Output low voltage (lg| = 3.2 mA) VoL — 0.4 \" 1
Note:

1. This specification applies to the following pins: PA[0-31], PB[4-31], PC[0-31], and PD[4-31].
2. V) (max) for the IIC interface is 0.8 V rather than the 1.5 V specified in the 1IC standard

9.2 CPM AC Timing Specifications

Table 34 and Table 35 provide the CPM input and output AC timing specifications, respectively.
NOTE: Rise/Fall Time on CPM Input Pins

It is recommended that the rise/fall time on CPM input pins should not

exceed 5 ns. This should be enforced especially on clock signals. Risetime

refersto signa transitions from 10% to 90% of VCC, fall time refersto

transitions from 90% to 10% of VCC.

Table 34. CPM Input AC Timing Specifications 1

Characteristic Symbol 2 Min 3 Unit
FCC inputs—internal clock (NMSI) input setup time tEIVKH 6 ns
FCC inputs—internal clock (NMSI) hold time tEIXKH 0 ns
FCC inputs—external clock (NMSI) input setup time tFEIVKH 2.5 ns
FCC inputs—external clock (NMSI) hold time trEIxKkHD 2 ns
SCC/SPI inputs—internal clock (NMSI) input setup time tNIIVKH 6 ns
SCC/SPI inputs—internal clock (NMSI) input hold time tNIIXKH 0 ns
SCC/SPI inputs—external clock (NMS]I) input setup time tNEIVKH 4 ns
SCC/SPI inputs—external clock (NMSI) input hold time tNEIXKH 2 ns
TDM inputs/Sl—input setup time tTDIVKH 4 ns
TDM inputs/Sl—hold time tTDIXKH 3 ns

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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CPM

Figure 24 shows the FCC internal clock.
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Figure 24. FCC Internal AC Timing Clock Diagram

Figure 25 shows the FCC external clock.
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Figure 25. FCC External AC Timing Clock Diagram

Figure 26 shows Ethernet collision timing on FCCs.
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Figure 26. Ethernet Collision AC Timing Diagram (FCC)
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Figure 27 shows the SCC/SPI external clock.
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Figure 27. SCC/SPI AC Timing External Clock Diagram

Figure 28 shows the SCC/SPI internal clock.
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Figure 28. SCC/SPI AC Timing Internal Clock Diagram

Figure 29 shows TDM input and output signals.
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Note: There are 4 possible TDM timing conditions:
1. Input sampled on the rising edge and output
2. Input sampled on the rising edge and output
3. Input sampled on the falling edge and output
4. Input sampled on the falling edge and output

TDKHOX
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driven on the falling edge.
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Figure 29. TDM Signal AC Timing Diagram
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JTAG

10

JTAG

This section describes the AC electrical specifications for the IEEE 1149.1 (JTAG) interface of the
MPC8560.

Table 39 provides the JTAG AC timing specifications as defined in Figure 32 through Figure 35.

Table 39. JTAG AC Timing Specifications (Independent of SYSCLK) 1

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 tytg 30 — ns —
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns —
JTAG external clock rise and fall times tyter & tyTGE 0 2 ns 6
TRST assert time trRsT 25 — ns 3
Input setup times: ns
Boundary-scan data tTDVKH 4 - 4
TMS, TDI tTIVKH 0 —
Input hold times: ns
Boundary-scan data tTDXKH 20 — 4
TMS, TDI tUTIXKH 25 -
Valid times: ns
Boundary-scan data tyTKLDY 4 20 S
TDO tytkLOV 4 25
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 56
TDO tTkLOZ 3 9
Notes:

1.All outputs are measured from the midpoint voltage of the falling/rising edge of ttg  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 31). 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 trst two letters of functional block)(signal)(state)
(reference)(state) O INPULS and tfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example,
tyTovkH Symbolizes JTAG device timing (JT) with respect to the time data input signals (D) reaching the valid state
(V) relative to the t ;1 clock reference (K) going to the high (H) state or setup time. Also, tjrpxkH sSymbolizes 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).

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

4.Non-JTAG signal input timing with respect to ty¢ k.

5.Non-JTAG signal output timing with respect to tt¢ .

6.Guaranteed by design.

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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RapidlO

Table 46. RapidlO 8/16 LP-LVDS Driver DC Electrical Characteristics (continued)

At recommended operating conditions with OVpp of 3.3 V + 5%.

Characteristic Symbol Min Max Unit Notes
Common mode offset voltage AVosem — 50 mV 1,6
Differential termination R1erm 90 220 W —
Short circuit current (either output) llgs! — 24 mA 7
Bridged short circuit current llgg! — 12 mA 8

Notes:

1.Bridged 100-Q load.

2.See Figure 41(a).

3.Differential offset voltage = [IVoup+VoLp!- See Figure 41(b).

4 Voucm = (Voa + Vog)/2 when measuring Voup.

5.VoLem = (Voa + Vog)/2 when measuring Vg, p.

6.Common mode offset AVogom = Vonem — VoLcum!- See Figure 41(c).
7.0utputs shorted to Vpp or GND.

8.Outputs shorted together.

Table 47. RapidlO 8/16 LP-LVDS Receiver DC Electrical Characteristics

Characteristic Symbol Min Max Unit Notes

Voltage at either input " 0 24 \" —
Differential input high voltage Viup 100 600 mV 1
Differential input low voltage Viip —-600 -100 mVv 1
Common mode input range (referenced to receiver Viem 0.050 2.350 \Y 2
ground)

Input differential resistance RN 90 110 W —
Notes:

1.0ver the common mode range.
2.Limited by V,. See Figure 48.

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

Freescale Semiconductor 59



RapidlO

Differential (V)
o

DV >

A

X1 X2 1-X2 1-X1 1
0 Time (UI)

Figure 43. Example Compliance Mask

Y = minimum data valid amplitude
Z = maximum amplitude
1 Ul =1 unit interval = 1/baud rate
X1 =end of zero crossing region
X2 = beginning of datavalid window
DV =datavalidwindow =1 -2 x X2
The waveform of the signal under test must fall within the unshaded area of the mask to be compliant.

Different masks are used for the driver output and the receiver input allowing each to be separately
specified.

13.3.1 RapidlO Driver AC Timing Specifications

Driver AC timing specifications are provided in Table 48, Table 49, and Table 50. A driver shall comply
with the specifications for each data rate/frequency for which operation of the driver is specified. Unless
otherwise specified, these specifications are subject to the following conditions.

» The specifications apply over the supply voltage and ambient temperature ranges specified by the
device vendor.

» The specifications apply for any combination of data patterns on the data signals.
» The output of adriver shall be connected to a 100 €2, +1%, differential (bridged) resistive load.
» Clock specifications apply only to clock signals.
» Data specifications apply only to data signals (FRAME, D[0:7]).
Table 48. RapidlO Driver AC Timing Specifications—500 Mbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max
Differential output high voltage Voup 200 540 mV 1
Differential output low voltage VoLp -540 -200 mV 1

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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RapidlO

The eye pattern for adata signal is generated by making alarge number of recordings of the signal and
then overlaying the recordings. The number of recordings used to generate the eye shall be large enough
that further increasing the number of recordings used does not cause the resulting eye pattern to change
from one that complies with the Rapidl O transmit mask to one that does not. Each data signal in the
interface shall be carrying random or pseudo-random data when the recordings are made. If
pseudo-random data is used, the length of the pseudo-random sequence (repeat |ength) shall be long
enough that increasing the length of the sequence does not cause the resulting eye pattern to change from
one that complies with the Rapidl O transmit mask to one that does not comply with the mask. The data
carried by any given datasignal in the interface may not be correlated with the data carried by any other
data signal in the interface. The zero-crossings of the clock associated with a data signal shall be used as
the timing reference for aligning the multiple recordings of the data signal when the recordings are
overlaid.

While the method used to make the recordings and overlay them to form the eye pattern is not specified,
the method used shall be demonstrably equivalent to the following method. The signal under test is
repeatedly recorded with adigital oscilloscopein infinite persistence mode. Each recording istriggered by
azero-crossing of the clock associated with the data signal under test. Roughly half of the recordings are
triggered by positive-going clock zero-crossings and roughly half are triggered by negative-going clock
zero-crossings. Each recording is at least 1.9 Ul in length (to ensure that at least one complete eye is
formed) and begins 0.5 Ul before the trigger point (0.5 Ul before the associated clock zero-crossing).
Depending on the length of the individual recordings used to generate the eye pattern, one or more
complete eyes will be formed. Regardless of the number of eyes, the eye whose center isimmediately to
the right of the trigger point is the eye used for compliance testing.

An example of an eye pattern generated using the above method with recordings 3 Ul in length is shown
in Figure 45. In thisexample, there is no skew between the signal under test and the associated clock used
to trigger the recordings. If skew was present, the eye pattern would be shifted to the | eft or right relative
to the oscilloscope trigger point.

< 05Ul >»<—10Ul—><—1.0 Ul —>

S 0
>
B A
A
Oscilloscope J Eye Used for
(Recording) L—— Compliance L— Eye Pattern
Trigger Point Testing

Figure 45. Example Driver Output Eye Pattern
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Package and Pin Listings

14 Package and Pin Listings

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

14.1 Package Parameters for the MPC8560 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 12.2 mmx 9.5 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) 0.5mm

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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Package and Pin Listings

Table 54. MPC8560 Pinout Listing (continued)

Signal Package Pin Number Pin Type :3:;; Notes
LCS6/DMA_DACK2 P27 0 OVpp 1
LCS7/DMA_DDONE2 P28 0 OVpp 1
LDP[0:3] AA27, AA28, T26, P21 I/0 OVpp
LGPLO/LSDA10 u19 o OVpp | 5,9
LGPL1/LSDWE u22 0 OVpp | 5,9
LGPL2/LOE/LSDRAS vas 0 OVpp | 8,9
LGPL3/LSDCAS V27 0 OVpp | 5,9
LGPL4/LGTA/LUPWAIT/ V23 I/0 OVpp 22
LPBSE
LGPL5 V22 0 OVpp | 5,9
LSYNC_IN T27 | OVpp —
LSYNC_OUT T28 0 OVpp —
LWE[0:1)/LSDDQM[0:1/LBS AB28, AB27 0 OVpp | 1,5,9
[0:1]

LWE[2:3/LSDDQM[2:3)/LBS T23, P24 0 OVpp | 1,5,9
[2:3]
DMA
DMA_DREQ[0:1] H5, G4 I OVpp —
DMA_DACK][0:1] H6, G5 o] OVpp —
DMA_DDONEJ0:1] H7, G6 0 OVpp —
Programmable Interrupt Controller
MCP AG17 | OVpp —
UDE AG16 | OVpp —
IRQI0:7] AA18, Y18, AB18, AG24, AA21, Y19, AA19, AG25 | 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 0 OVpp | 2,4
Ethernet Management Interface
EC_MDC F1 0 OVpp | 5,9
EC_MDIO E1 I/0 OVpp —

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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Package and Pin Listings

Table 54. MPC8560 Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
JTAG
TCK AF21 | OVpp —
TDI AG21 | OVpp 12
TDO AF19 (0] OVpp 11
TMS AF23 | OVpp 12
TRST AG23 | OVpp 12
DFT
LSSD_MODE AG19 | OVpp 21
L1_TSTCLK AB22 | OVpp 21
L2 _TSTCLK AG22 | OVpp 21
TEST_SEL AH20 | OVpp 3
Thermal Management
THERMO AG2 | — 14
THERM1 AH3 | — 14
Power Management
ASLEEP AG18 I/0 9,19
Power and Ground Signals
AVpp1 AH19 Power for e500 PLL | AVpp1 —
1.2V)
AVpp2 AH18 Power for CCB PLL | AVpp2 —
1.2V)
AVpp3 AH17 Power for CPM PLL | AVpp3 —
1.2V)
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, AG26
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 Voltage
F19, F25, G13, G18, G20, G23, G28, H19, H24, J12, 2.5V)
J17, 422, J27, K15, K20, K25, L13, L23, L28, M25, N21
MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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15.2 Platform/System PLL Ratio

Clocking

The platform clock is the clock that drives the L2 cache, the DDR SDRAM datarate, and the e500 core
complex bus (CCB), and is also called the CCB clock. The values are determined by the binary value on

LA[28:31] at power up, as shown in Table 57.
There is no default for this PLL ratio; these signals must be pulled to the desired values.

Table 57. CCB Clock Ratio

Binary Value of LA[28:31] Signals Ratio Description
0000 16:1 ratio CCB clock: SYSCLK (PCI bus)
0001 Reserved
0010 2:1 ratio CCB clock: SYSCLK (PCI bus)
0011 3:1 ratio CCB clock: SYSCLK (PCI bus)
0100 4:1 ratio CCB clock: SYSCLK (PCI bus)
0101 5:1 ratio CCB clock: SYSCLK (PCI bus)
0110 6:1 ratio CCB clock: SYSCLK (PCI bus)
0111 Reserved
1000 8:1 ratio CCB clock: SYSCLK (PCI bus)
1001 9:1 ratio CCB clock: SYSCLK (PCI bus)
1010 10:1 ratio CCB clock: SYSCLK (PCI bus)
1011 Reserved
1100 12:1 ratio CCB clock: SYSCLK (PCI bus)
1101 Reserved
1110 Reserved
1111 Reserved

15.3 €500 Core PLL Ratio
Table 58 describesthe clock ratio between the €500 core complex bus (CCB) and the €500 coreclock. This

ratio is determined by the binary value of LALE and LGPL 2 at power up, as shown in Table 58.
Table 58. €500 Core to CCB Ratio

Binary Value of LALE, LGPL2 Signals | Ratio Description

00 2:1 e500 core:CCB
01 5:2 e500 core:CCB
10 3:1 e500 core:CCB

11

7:2 €500 core:CCB
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Thermal

Alpha Novatech 408-749-7601
473 Sapena Ct. #15

Santa Clara, CA 95054

Internet: www.a phanovatech.com

International Electronic Research Corporation (IERC)  818-842-7277
413 North Moss S.

Burbank, CA 91502

Internet: www.ctscorp.com

Millennium Electronics (MEI) 408-436-8770
L oroco Sites

671 East Brokaw Road

San Jose, CA 95112

Internet: www.mei-millennium.com

Tyco Electronics 800-522-6752
Chip Coolers™

P.O. Box 3668

Harrisburg, PA 17105-3668

Internet: www.chipcoolers.com

Wakefield Engineering 603-635-5102
33 Bridge St

Pelham, NH 03076

Internet: www.wakefield.com

Ultimately, the final selection of an appropriate heat sink depends on many factors, such as thermal
performance at agiven air velocity, spatial volume, mass, attachment method, assembly, and cost. Several
heat sinks offered by Aavid Thermalloy, AlphaNovatech, IERC, Chip Coolers, Millennium Electronics,
and Wakefield Engineering offer different heat sink-to-ambient thermal resistances, that will allow the
MPCB8560 to function in various environments.

16.2.1 Recommended Thermal Model

For system thermal modeling, the MPC8560 thermal model is shown in Figure 52. Five cuboids are used
to represent thisdevice. To simplify themodel, the solder balls and substrate are modeled asasingle block
29x29x1.47 mm with the conductivity adjusted accordingly. For modeling, the planar dimensions of the
die are rounded to the nearest mm, so the die is modeled as 10x12 mm at a thickness of 0.76 mm. The
bump/underfill layer is modeled as a collapsed resistance between the die and substrate assuming a
conductivity of 0.6 in-plane and 1.9 W/meK in the thickness dimension of 0.76 mm. The lid attach
adhesive is also modeled as a collapsed resistance with dimensions of 10x12x0.050 mm and the
conductivity of 1 W/meK. The nickel plated copper lid is modeled as 12x14x1 mm. Note that the die and
lid are not centered on the substrate; there isa 1.5 mm offset documented in the case outline drawing in
Figure 50.
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System Design Information

Figure 58 shows the PLL power supply filter circuit.

10Q
Vpp © VWA i ¥ 0 AVpp (or L2AVpp)
22 F 22 F

b Low ESL Surface Mount Capacitors

Figure 58. PLL Power Supply Filter Circuit

17.3 Decoupling Recommendations

Dueto large address and data buses, and high operating frequencies, the MPC8560 can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitiveloads.
This noise must be prevented from reaching other componentsin the M PC8560 system, and the MPC8560
itself requires a clean, tightly regulated source of power. Therefore, it is recommended that the system
designer place at least one decoupling capacitor at each Vpp, OVpp, GVpp, and LVpp pins of the
MPC8560. These decoupling capacitors should receive their power from separate Vpp, OVpp, GVpp,
LVpp, and GND power planesin the PCB, utilizing short traces to minimize inductance. Capacitors may
be placed directly under the device using a standard escape pattern. Others may surround the part.

These capacitors should have avalue of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the Vpp, OVpp, GVpp, and LVpp planes, to enable quick recharging of the smaller chip
capacitors. These bulk capacitors should have alow ESR (equivalent series resistance) rating to ensure the
quick responsetime necessary. They should a so be connected to the power and ground planesthrough two
vias to minimize inductance. Suggested bulk capacitors—100-330 uF (AV X TPS tantalum or Sanyo
OSCON).

17.4 Connection Recommendations

To ensurereliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should be tied to OV pp, GVpp, or LV pp as required. Unused active high
inputs should be connected to GND. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external Vpp, GVpp, LVpp, OVpp, and GND pins of
the MPC8560.

17.5 Output Buffer DC Impedance

The MPC8560 drivers are characterized over process, voltage, and temperature. There are two driver
types: a push-pull single-ended driver (open drain for I2C) for all buses except RapidlO, and a
current-steering differential driver for the RapidlO port.

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OVpp
or GND. Then, the value of each resistor is varied until the pad voltage is OV pp/2 (see Figure 59). The
output impedanceisthe average of two components, the resistances of the pull-up and pull-down devices.
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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 systemswill assert TRST during the power-on reset flow.
Simply tying TRST to HRESET is not practical because the JTAG interfaceis also used for accessing the
common on-chip processor (COP) function.

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 60 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 60, 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 60 is common to
all known emulators.
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Document Revision History

Table 62. Document Revision History (continued)

Rev. No. Substantive Change(s)

1.2 Section 1.1.1—Updated feature list.

Section 1.2.1.1—Updated notes for Table 1.

Section 1.2.1.2—Removed 5-V PClI interface overshoot and undershoot figure.

Section 1.2.1.3—Added this section to summarize impedance driver settings for various interfaces.
Section 1.4—Updated rows in Reset Initialization timing specifications table. Added a table with DLL and
PLL timing specifications.

Section 1.5.2.2—Updated note 6 of DDR SDRAM Output AC Timing Specifications table.

Section 1.7—Changed the minimum input low current from -600 to -15 pA for the RGMII DC electrical
characteristics.

Section 1.7.2—Changed LCS[3:4] to TSEC1_TXD[6:5]. Updated notes regarding LCS[3:4].
Section 1.13.2—Updated the mechanical dimensions diagram for the package.

Section 1.13.3—Updated the notes for LBCTL, TRIG_OUT, and ASLEEP. Corrected pin assignments
for IIC_SDA and IIC_SCL. Corrected reserved pin assignment of V11 to U11. V11 is actually PCI_STOP.

Section 1.14.1—Updated the table for frequency options with respect to platform/CCB frequencies.
Section 1.14.4—Edited Frequency options with respect to memory bus speeds.

1.1 Made updates throughout document.
Section 1.6.1—Added symbols and note for the GTX_CLK125 timing parameters.

Section 1.11.3—Updated pin list table: LGPL5/LSDAMUX to LGPL5, LA[27:29] and LA[30:31] to
LA[27:31], TRST to TRST, added GBE Clocking section and EC_GTX_CLK125 signal.

Figure 50—Updated pin 2 connection information.

1 Original Customer Version.
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19.2 Part Marking

Parts are marked as the example shown in Figure 62.

MPCnnnntppfffcr
ATWLYYWWA

MMMMM CCCCC
YWWLAZ

Notes: 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.
YWWLAZ is the assembly traceability code.

Figure 62. Part Marking for FC-PBGA Device
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