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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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DDR SDRAM

Figure 6 shows the DDR SDRAM output timing diagram.
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Figure 6. DDR SDRAM Output Timing Diagram

6.2.2.2 Load Effects on Address/Command Bus

Table 18 provides approximate delay information that can be expected for the address and command
signals of the DDR controller for various loadings. These numbers are the result of simulations for one
topology. The delay numbers will strongly depend on the topology used. These delay numbers show the
total delay for the address and command to arrive at the DRAM devices. The actual delay could be
different than the delays seen in simulation, depending on the system topology. If aheavily loaded system
isused, the DLL loop may need to be adjusted to meet setup requirements at the DRAM.

Table 18. Expected Delays for Address/Command

Load Delay Unit
4 devices (12 pF) 3.0 ns
9 devices (27 pF) 3.6 ns
36 devices (108 pF) + 40 pF compensation capacitor 5.0 ns
36 devices (108 pF) + 80 pF compensation capacitor 5.2 ns
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Ethernet: Three-Speed, MIl Management

7 Ethernet: Three-Speed, Mll Management

This section provides the AC and DC electrical characteristics for three-speed and M1 management.

7.1 Three-Speed Ethernet Controller (TSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical
Characteristics

The electrical characteristics specified here apply to al GMII (gigabit media independent interface), Ml|
(mediaindependent interface), TBI (ten-bit interface), RGMI 1 (reduced gigabit media independent
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 2.5V, while the GMII,
MII, and TBI interfaces can be operated at 3.3 or 2.5 V. Whether the GMII, MlI, or TBI interfaceis
operated at 3.3 or 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 7.3, “Ethernet Management Interface Electrical Characteristics.”

7.1.1 TSEC DC Electrical Characteristics

All GMII,MII, TBI, RGMII, and RTBI drivers and receivers comply with the DC parametric attributes
specified in Table 19 and Table 20. The potential applied to theinput of aGMII,MII, TBI, RGMII, or RTBI
receiver may exceed the potential of the receiver’s power supply (i.e., a GMII driver powered from a 3.6
V supply driving V oy into aGMI| receiver powered froma2.5V supply). Tolerance for dissmilar GMII
driver and receiver supply potentialsisimplicit in these specifications. The RGMII and RTBI signals are
based on a2.5V CMOS interface voltage as defined by JEDEC EIA/JESDS8-5.

Table 19. GMII, MIl, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage 3.3 V LVpp 3.13 3.47 \Y
Output high voltage (LVpp = Min, Iy = —4.0 mA) Vou 2.40 LVpp + 0.3 %
Output low voltage (LVpp = Min, I = 4.0 mA) VoL GND 0.50 \
Input high voltage Viy 1.70 LVpp + 0.3 \
Input low voltage ViL -0.3 0.90 \"
Input high current (Vi ' = LVpp) I — 40 HA
Input low current (V' = GND) I —-600 — nA

Note:
1.The symbol V|, in this case, represents the LV y symbol referenced in Table 1 and Table 2.
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Ethernet: Three-Speed, MIl Management

Table 21. GMII Transmit AC Timing Specifications (continued)

At recommended operating conditions with LVpp of 3.3 V + 5%, or LVpp=2.5V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

GTX_CLK data clock rise and fall time tatxm torxe 24 — — 1.0 ns

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

(reference)(state) forinputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tgiHpy
symbolizes GMII transmit timing (GT) with respect to the tgx clock reference (K) going to the high state (H) relative
to the time date input signals (D) reaching the valid state (V) to state or setup time. Also, tgTkHpx symbolizes GMI|
transmit timing (GT) with respect to the tgry clock reference (K) going to the high state (H) relative to the time date
input signals (D) going invalid (X) or hold time. Note that, in general, the clock reference symbol representation is
based on three letters representing the clock of a particular functional. For example, the subscript of tg1y represents
the GMII(G) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R
(rise) or F (fall).

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

3.Guaranteed by characterization.

4.Guaranteed by design.

Figure 7 shows the GMII transmit AC timing diagram.

[ tarx > taTxR —>

GTX_CLK
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Figure 7. GMII Transmit AC Timing Diagram

7.2.1.2 GMIl Receive AC Timing Specifications

Table 22 provides the GMII receive AC timing specifications.
Table 22. GMII Receive AC Timing Specifications

At recommended operating conditions with LV of 3.3 V + 5%, or LVpp=2.5V + 5%.

Parameter/Condition Symbol * Min Typ Max Unit
RX_CLK clock period tarx — 8.0 — ns
RX_CLK duty cycle tarxn/taRx 40 — 60 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tGRDVKH 2.0 — — ns
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGRDXKH 0.5 — — ns
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7.2.4 RGMII and RTBI AC Timing Specifications
Table 27 presents the RGMII and RTBI AC timing specifications.

Ethernet: Three-Speed, MIl Management

Table 27. RGMII and RTBI AC Timing Specifications

At recommended operating conditions with LVpp 0f 2.5 V + 5%.

Parameter/Condition Symbol ' Min Typ Max Unit
Data to clock output skew (at transmitter) tskpaT > -500 0 500 ps
Data to clock input skew (at receiver) 2 tskrGT 1.0 — 2.8 ns
Clock period® trat® 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T 4 traTH/tagT ® 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX 3 traTH/tagT ® 40 50 60 %
Rise and fall time traTr traTE®” — — 0.75 ns

Notes:

1.Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to
represent RGMII and RTBI timing. For example, the subscript of tggt represents the TBI (T) receive (RX) clock. Note

also that the notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For symbols

representing skews, the subscript is skew (SK) followed by the clock that is being skewed (RGT).
2.The RGMII specification requires that PC board designer add 1.5 ns or greater in trace delay to the RX_CLK in order to

meet this specification. However, as stated above, this device will function with only 1.0 ns of delay.

3.For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.
4.Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains

as long as the minimum duty cycle is not violated and stretching occurs for no more than three tggt Of the lowest

speed transitioned between.
5.Guaranteed by characterization.
6.Guaranteed by design.

7.Signal timings are measured at 0.5 V and 2.0 V voltage levels.
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Table 31. Local Bus General Timing Parameters—DLL Enabled (continued)

Local Bus

Parameter POR Configuration Symbol 1 Min Max Unit Notes
Input setup to local bus clock (except — tLBIVKH1 1.8 — ns 4,5,8
LUPWAIT)
LUPWAIT input setup to local bus clock — tLBIVKH2 1.7 — ns 4,5
Input hold from local bus clock (except — tLBIXKH1 0.5 — ns 4,5,8
LUPWAIT)
LUPWAIT input hold from local bus clock — tLBIXKH2 1.0 — ns 4,5
LALE output transition to LAD/LDP output — t BoTOT 1.5 — ns 6
transition (LATCH hold time)
Local bus clock to output valid (except TSEC2_TXD[6:5] =00 | t gkHOV1 — 2.0 ns 4,8
LAD/LDP and LALE)
TSEC2_TXDI[6:5] = 11 3.5
(default)
Local bus clock to data valid for LAD/LDP | TSEC2_TXD[6:5] = 00 | t gknove — 22 ns 4,8
TSEC2_TXDI[6:5] = 11 37
(default)
Local bus clock to address valid for LAD TSEC2_TXDI[6:5] = 00 | t gkHOV3 — 23 ns 4,8
TSEC2_TXDI[6:5] = 11 3.8
(default)
Local bus clock to LALE assertion t BKHOV4 — 2.3 ns 4,8
Output hold from local bus clock (except TSEC2_TXDI[6:5] =00 | tgkHOX1 0.7 — ns 4,8
LAD/LDP and LALE)
TSEC2_TXDI[6:5] = 11 1.6
(default)
Output hold from local bus clock for TSEC2_TXDI[6:5] = 00 | t gkHOX2 0.7 — ns 4,8
LAD/LDP
TSEC2_TXDI[6:5] = 11 1.6
(default)
Local bus clock to output high Impedance | TSEC2_TXD[6:5] =00 | t gkHoz1 — 25 ns 7,9
(except LAD/LDP and LALE)
TSEC2_TXDI[6:5] = 11 3.8
(default)
MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2
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Local Bus

Figure 16 provides the AC test load for the local bus.

Output {) Zo=50Q Wovoo/z
R_=50Q

Figure 16. Local Bus AC Test Load

Figure 17 through Figure 22 show the local bus signals.
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Figure 17. Local Bus Signals, Nonspecial Signals Only (DLL Enabled)
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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 45. PCI-X AC Timing Specifications at 133 MHz (continued)

Parameter Symbol Min Max Unit Notes

HRESET to PCI-X initialization pattern hold time tPCRHIX 0 50 ns 6, 12

Notes:
1.See the timing measurement conditions in the PCI-X 1.0a Specification.

2.Minimum times are measured at the package pin (not the test point). Maximum times are measured with the test
point and load circuit.

3.Setup time for point-to-point signals applies to REQ and GNT only. All other signals are bused.

4.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.

5.Setup time applies only when the device is not driving the pin. Devices cannot drive and receive signals at the same
time.

6.Maximum value is also limited by delay to the first transaction (time for HRESET high to first configuration access,
tpcrurv)- The PCI-X initialization pattern control signals after the rising edge of HRESET must be negated no
later than two clocks before the first FRAME and must be floated no later than one clock before FRAME is
asserted.

7.A PCI-X device is permitted to have the minimum values shown for tpckHov @and toyg only in PCI-X mode. In
conventional mode, the device must meet the requirements specified in PCI 2.2 for the appropriate clock
frequency.

8.Device must meet this specification independent of how many outputs switch simultaneously.

9.The timing parameter tpgyky is @ minimum of 1.4 ns rather than the minimum of 1.2 ns in the PCI-X 1.0a
Specification.

10.The timing parameter tpcryry is @ minimum of 10 clocks rather than the minimum of 5 clocks in the PCI-X 1.0a
Specification.

11.Guaranteed by characterization.

12.Guaranteed by design.

13 RapidlO

This section describes the DC and AC electrical specificationsfor the Rapidl O interface of the MPC8560.

13.1 RapidlO DC Electrical Characteristics

Rapidl O driver and receiver DC electrical characteristics are provided in Table 46 and Table 47,
respectively.
Table 46. RapidlO 8/16 LP-LVDS Driver DC Electrical Characteristics

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

Characteristic Symbol Min Max Unit Notes
Differential output high voltage Voup 247 454 mV 1,2
Differential output low voltage VoLp —454 —247 mV 1,2
Differential offset voltage AVosp — 50 mV 1,3
Qutput high common mode voltage VoucMm 1.125 1.375 \% 1,4
Output low common mode voltage VoLem 1.125 1.375 \' 1,5

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

3. Maximum solder ball diameter measured parallel to datum A.

Datum A, the seating plane, is defined by the spherical crowns of the solder balls.

Capacitors may not be present on all devices.

Caution must be taken not to short capacitors or exposed metal capacitor pads on package top.
The socket lid must always be oriented to A1.

N o g s

14.3 Pinout Listings

Table 54 provides the pin-out listing for the MPC8560, 783 FC-PBGA package.
Table 54. MPC8560 Pinout Listing

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI/PCI-X

PCI_ADI[63:0] AA14, AB14, AC14, AD14, AE14, AF14, AG14, AH14, I/0 OVpp 17

V15, W15, Y15, AA15, AB15, AC15, AD15, AG15,

AH15, V16, W16, AB16, AC16, AD16, AE16, AF16,

V17, W17,Y17, AA17, AB17, AE17, AF17, AF18, AH6,
AD7, AE7, AH7, AB8, AC8, AF8, AG8, AD9, AE9, AF9,
AG9, AH9, W10, Y10, AA10, AE11, AF11, AG11,
AH11, V12, W12, Y12, AB12, AD12, AE12, AG12,
AH12, V13, Y13, AB13, AC13

PCI_C_BE[7:0] AG13, AH13, V14, W14, AH8, AB10, AD11, AC12 I/O OVpp 17
PCI_PAR AA11 I/0 OVpp —
PCI_PAR64 Y14 I/0 OVpp —
PCI_FRAME AC10 I/0 OVpp 2
PCI_TRDY AG10 I/0 OVpp 2
PCI_IRDY AD10 /0 OVpp 2
PCI_STOP Vi1 I/0 OVpp 2
PCI_DEVSEL AH10 /0 OVpp 2
PCI_IDSEL AA9 | OVpp —
PCI_REQ64 AE13 I/0 OVpp | 5,10
PCI_ACK64 AD13 /0 OVpp 2
PCI_PERR W11 I/0 OVpp 2
PCI_SERR Y11 /0 OVpp 2,4
PCI_REQO AF5 I/0 OVpp —
PCI_REQ[1:4] AF3, AE4, AG4, AE5 | OVpp —
PCI_GNTIO0] AE6 I/0 OVpp —
PCI_GNT[1:4] AG5, AH5, AF6, AG6 O OVpp 5,9
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Table 54. MPC8560 Pinout Listing (continued)

Package and Pin Listings

. . . Power
Signal Package Pin Number Pin Type Supply Notes
DDR SDRAM Memory Interface
MDQ[0:63] M26, L27, L22, K24, M24, M23, K27, K26, K22, J28, I/0 GVpp —
F26, E27, J26, J23, H26, G26, C26, E25, C24, E23,
D26, C25, A24, D23, B23, F22, J21, G21, G22, D22,
H21, E21, N18,J18, D18, L17, M18, L18, C18, A18,
K17, K16, C16, B16, G17, L16, A16, L15, G15, E15,
C14, K13, C15, D15, E14, D14, D13, E13, D12, A11,
F13, H13, A13, B12
MECCI0:7] N20, M20, L19, E19, C21, A21, G19, A19 /0 GVpp —
MDMI[0:8] L24, H28, F24, L21, E18, E16, G14, B13, M19 (0] GVpp —
MDQS[0:8] L26, J25, D25, A22, H18, F16, F14, C13, C20 /0 GVpp —
MBA[0:1] B18, B19 (0] GVpp —
MAJ[0:14] N19, B21, F21, K21, M21, C23, A23, B24, H23, G24, (0] GVpp —
K19, B25, D27, J14, J13
MWE D17 (0] GVpp —
MBAS F17 0 GVpp -
MCAS J16 (0] GVpp —
MCSJ[0:3] H16, G16, J15, H15 (0] GVpp —
MCKE[0:1] E26, E28 (0] GVpp 11
MCK][0:5] J20, H25, A15, D20, F28, K14 O GVpp —
MCK{0:5] F20, G27, B15, E20, F27, L14 O GVpp —
MSYNC_IN M28 | GVpp —
MSYNC_OUT N28 (0] GVpp —
Local Bus Controller Interface
LA[27] u18 (0] OVpp 5,9
LA[28:31] T18, T19, T20, T21 (0] OVpp 7,9
LAD[0:31] AD26, AD27, AD28, AC26, AC27,AC28, AA22, AA23, I/0 OVpp —
AA26, Y21, Y22,Y26, W20, W22, W26, V19, T22, R24,
R23, R22, R21, R18, P26, P25, P20, P19, P18, N22,
N23, N24, N25, N26
LALE V21 (0] OVpp 8,9
LBCTL V20 (0] OVpp 9
LCKE u23 (0] OVpp —
LCLKJ[0:2] u27, Uzs, v18 (0] OVpp —
LCS[0:4] Y27, Y28, W27, W28, R27 (0] OVpp 18
LCS5/DMA_DREQ2 R28 I/0 OVpp 1
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Table 54. MPC8560 Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number Pin Type :3:;; Notes
Gigabit Reference Clock
EC_GTX_CLK125 E2 [ LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_TXD[7:4] A6, F7, D7, C7 0 WVpp | 5,9
TSEC1_TXDI[3:0] B7, A7, G8, E8 (0] LVpp 9,19
TSEC1_TX_EN c8 o) LVpp 11
TSEC1_TX_ER B8 o) LVbb —
TSEC1_TX_CLK C6 | LVpp —
TSEC1_GTX_CLK B6 O LVpp 18
TSEC1_CRS C3 | LVpp —
TSEC1_COL G7 I LVpp —
TSEC1_RXDI[7:0] D4, B4, D3, D5, B5, A5, F6, E6 | LVpp —
TSEC1_RX_DV D2 | LVpp —
TSEC1_RX_ER E5 | LVbb —
TSEC1_RX_CLK D6 [ LVbb —
Three-Speed Ethernet Controller (Gigabit Ethernet 2)
TSEC2_TXDI[7:2] B10, A10, J10, K11,J11, H11 0] LVpp 5,9
TSEC2_TXDI[1:0] G11, E11 @) LVpp —
TSEC2_TX_EN B11 (0] LVpp 11
TSEC2_TX_ER D11 o) LVbb —
TSEC2_TX_CLK D10 | LVpp —
TSEC2_GTX_CLK C10 (0] LVpp 18
TSEC2_CRS D9 [ LVbb —
TSEC2_COL F8 | LVbb —
TSEC2_RXD[7:0] F9, E9, C9, B9, A9, H9, G10, F10 | LVpp —
TSEC2_RX_DV H8 [ LVbb —
TSEC2_RX_ER A8 | LVbb —
TSEC2_RX_CLK E10 | LVpp —
RapidlO Interface
RIO_RCLK Y25 [ OVpp | —
RIO_RCLK Y24 | OVpp —
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Package and Pin Listings

Table 54. MPC8560 Pinout Listing (continued)

Power

U7, Us, U9, U10, V9, V6, V5, V4, V3, V2, V1, W1, W2,
W3, W6, W7, W8, W9, Y9

Signal Package Pin Number Pin Type Supply Notes
LVbp A4, C5, E7, H10 Reference Voltage; | LVpp —
Three-Speed
Ethernet /0 (2.5 V,
3.3V)
MVRger N27 Reference Voltage | MVRgg —
Signal; DDR
No Connects AH26, AH27, AH28, AG28, AF28, AE28, — — 16
AH1, AG1, AH2, B1, B2, A2, A3, AH25
OVpp D1, E4, H3, K4, K10, L7, M5, N3, P22, R19, R25, T2, PCI/PCI-X, OVpp —
T7, U5, U20, U26, V8, W4, W13, W19, W21, Y7, Y23, | RapidlO, 10/100
AA5, AA12, AA16, AA20, AB7, AB9, AB26, AC5, AC11, | Ethernet, and other
AC17,AD4, AE1, AE8, AE10, AE15, AF7, AF12, AG27, Standard
AH4 (3.3V)
RESERVED C1,T11, U11, AF1 — — 15
SENSEVDD L12 Power for Core Vpp 13
1.2V)
SENSEVSS K12 — — 13
Vbbp M13, M15, M17, N14, N16, P13, P15, P17, R12, R14, Power for Core Vbb —
R16, T13, T15, T17, U12, U14 1.2V)
CPM
PA[0:31] H1, H2, J1, J2, J3, J4, J5, J6, J7, J8, K8, K7, K6, K3, I/0 OVpp —
K2, K1, L1, L2, L3, L4, L5, L8, L9, L10, L11, M10, M9,
M8, M7, M6, M3, M2
PB[4:31] M1, N1, N4, N5, N6, N7, N8, N9, N10, N11, P11, P10, I/0 OVpp —
P9, P8, P7, P6, P5, P4, P3, P2, P1, R1, R2, R3, R4, R5,
R6, R7
PC[0:31] R8, R9, R10, R11, T9, T6, T5, T4, T1, U1, U2, U3, U4, I/0 OVpp —
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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

Figure 53 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—

Y . .
External Resistance Radiation Convection

(Note the internal versus external package resistance)

Figure 53. 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 54 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 51). 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,
the heat sink should be slowly removed. Heating the heat sink to 40-50°C with an air gun can soften the
interface material and make the removal easier. The use of an adhesive for heat sink attach is not
recommended.
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Thermal
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Figure 54. Thermal Performance of Select Thermal Interface Materials

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

Chomerics, Inc. 781-935-4850
77 Dragon Ct.

Woburn, MA 01888-4014

Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Dow-Corning Electronic Materials

2200 W. Salzburg Rd.

Midland, M1 48686-0997

Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51st S.

Phoenix, AZ 85044

Internet: www.microsi.com

The Bergquist Company 800-347-4572
18930 West 781" &t.

Chanhassen, MN 55317

Internet: www.bergquistcompany.com
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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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Device Nomenclature

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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