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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.
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< tgTkHDX —>
taTKHDV <

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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Ethernet: Three-Speed, MIl Management

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

7.3 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to M1l management interface signals MDIO
(management data i nput/output) and MDC (management data clock). The electrical characteristics for
GMII, RGMII, TBI and RTBI are specified in Section 7.1, “ Three-Speed Ethernet Controller (TSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical Characteristics.”

7.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at asupply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in Table 28.

Table 28. MIl Management DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.13 3.47 \Y
Output high voltage (OVpp = Min, gy =—=1.0 mA) Vou 210 OVpp + 0.3 \
Output low voltage (OVpp = Min, Ig. = 1.0 mA) VoL GND 0.50 \
Input high voltage Viy 1.70 — \
Input low voltage Vi — 0.90 \
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Table 32. Local Bus General Timing Parameters—DLL Bypassed (continued)

Local Bus

Parameter POR Configuration | Symbol 1 Min Max Unit Notes
Local bus clock to data valid for LAD/LDP | TSEC2_TXD[6:5] =00 | t_ gkLove — -0.1 ns 4
TSEC2_TXDI[6:5] = 11 1.4
(default)
Local bus clock to address valid for LAD TSEC2_TXDI[6:5] =00 | t gkLovs — 0 ns 4
TSEC2_TXDI[6:5] = 11 1.5
(default)
Local bus clock to LALE assertion t BKHOVA4 — 0 ns 4
Output hold from local bus clock (except TSEC2_TXDI[6:5] =00 | t gk ox1 -3.2 — ns 4
LAD/LDP and LALE)
TSEC2_TXDI[6:5] = 11 -2.3
(default)
Output hold from local bus clock for TSEC2_TXDI[6:5] =00 | t gkioxe -3.2 — ns 4
LAD/LDP
TSEC2_TXDI[6:5] = 11 -2.3
(default)
Local bus clock to output high Impedance | TSEC2_TXD[6:5] =00 | t gkLoz1 — 0.2 ns 7
(except LAD/LDP and LALE)
TSEC2_TXDI[6:5] = 11 1.5
(default)
Local bus clock to output high impedance | TSEC2_TXDI[6:5] =00 | t gkiLozo — 0.2 ns 7
for LAD/LDP
TSEC2_TXDI[6:5] = 11 1.5
(default)

Notes:

1.The symbols used for timing specifications herein follow the pattern of t(irst two letters of functional block)(signal)(state) (reference)(state)
for inputs and t(First two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, t; gjxkH1 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 local bus clock for DLL bypass mode. Timings may be negative with respect to the local bus
clock because the actual launch and capture of signals is done with the internal launch/capture clock, which precedes

LCLK by t| gkHKT-

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 local bus clock for DLL bypass mode to 0.4 x OVpp 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.
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Internal launch/capture clock

LCLK[n]

Input Signals:
LAD[0:31]/LDP[0:3]

Input Signal:
LGTA
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Figure 18. Local Bus Signals (DLL Bypass Mode)
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Internal launch/capture clock

LCLK
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Figure 20. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Bypass Mode)
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CPM

Figure 24 shows the FCC internal clock.

BRG_OUT
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G :
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FCC Output Signals

(When GFMR TCI = 0)

FCC Output Signals
(When GFMR TCI = 1)

Figure 24. FCC Internal AC Timing Clock Diagram

Figure 25 shows the FCC external clock.

Serial Clock In

—> tFEIXKH !
tFEIVKH < :
|

FCC Input Signals - -------

FCC Output Signals
(When GFMR TCI = 0)

trEKHOX —>
FCC Output Signals

(When GFMR TCI = 1)

Figure 25. FCC External AC Timing Clock Diagram

Figure 26 shows Ethernet collision timing on FCCs.

COL/CRS
(Input)

3 trccH >

Figure 26. Ethernet Collision AC Timing Diagram (FCC)
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CPM

Table 36 shows CPM 12C AC Timing.

Table 36. CPM 12C AC Timing

Characteristic Symbol Min Max Unit
SCL clock frequency (slave) fscL 0 FMAX1 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 * f5cL) — S
High period of SCL tscHeL 1/(2.2* fgcL) — S
Start condition setup time 2 tscHDL 2/(divider * fggy) — S
Start condition hold time 2 tspLoL 3/(divider * fgcy) — s
Data hold time 2 tscLpx 2/(divider * fgcy ) — s
Data setup time 2 tspvcH 3/(divider * fgcy) — s
SDA/SCL rise time tsrisE — 1/(10 * fgcL) s
SDA/SCL fall time tSFALL — 1/(33 " fscu) s
Stop condition setup time tscHDH 2/(divider * fggy) — S

Notes:

1.Fy1ax = BRGCLK/(min_divider*prescaler). Where prescaler=25-12MODE[PDIV]; and min_divider=12 if digital filter

disabled and 18 if enabled.

Example #1: if 2MODE[PDIV]=11 (prescaler=4) and I2MODE[FLT]=0 (digital filter disabled) then

FMAX=BRGCLK/48

Example #2: if 2MODE[PDIV]=00 (prescaler=32) and I2MODE[FLT]=1 (digital filter enabled) then

FMAX=BRGCLK/576
2.divider =fgg| /prescaler.

In master mode: divider = BRGCLK/(fgc *prescaler) = 2*(I2BRG[DIV]+3)
In slave mode: divider = BRGCLK/(fgg *prescaler)

Figure 30 isaadiagram of CPM 12C Bus Timing.

/

SDA \
tspHoL || tscLcH
tSCHDL P
7
SCL
- —
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Figure 30. CPM I2C Bus Timing Diagram
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12C

Figure 35 provides the test access port timing diagram.

JTAG \
External Clock N N M
UTIVKH —>  [<—
8 <— LTIXKH
Input
TDI, TMS N < >< Data Valid >< >
< tyTkLOV
tyTkLOX — <—
TDO Qutput Data Valid

— t1KLOZ J<—

TDO Output Data Valid > 4 N

VM = Midpoint Voltage (OVpp/2)

Figure 35. Test Access Port Timing Diagram

11 12C

This section describes the DC and AC electrical characteristics for the 12C interface of the M PC8560.

11.1 12C DC Electrical Characteristics

Table 40 provides the DC electrical characteristics for the 1°C interface of the MPC8560.
Table 40. I°C DC Electrical Characteristics

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

Parameter Symbol Min Max Unit Notes
Input high voltage level Viy 0.7 x OVpp OVpp+ 0.3 \ —
Input low voltage level Vi -0.3 0.3 x OVpp \ —
Low level output voltage VoL 0 0.2 x OVpp \ 1
Pulse width of spikes which must be suppressed tioKHKL 0 50 ns 2
by the input filter
Input current each 1/O pin (input voltage is I -10 10 nA 3
between 0.1 x OVpp and 0.9 x OVpp(max)
Capacitance for each 1/0 pin C — 10 pF —
Notes:

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

2.Refer to the MPC8560 Power QUICC |11 Integrated Communications Processor Preliminary Reference Manual for
information on the digital filter used.

3.1/0 pins will obstruct the SDA and SCL lines if OVpp is switched off.
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PCI/PCI-X

12.2 PCI/PCI-X AC Electrical Specifications

This section describesthe general AC timing parameters of the PCI/PCI-X bus of the MPC8560. Note that
the SY SCLK signal isused asthe PCI input clock. Table 43 provides the PCI AC timing specifications at
66 MHz.

Table 43. PCI AC Timing Specifications at 66 MHz

Parameter Symbol 1 Min Max Unit Notes
SYSCLK to output valid tpcKHOV — 6.0 ns 2
Output hold from SYSCLK tPcKHOX 2.0 — ns 2,9
SYSCLK to output high impedance tpckHOZ — 14 ns 2,3,10
Input setup to SYSCLK tpcIvKH 3.0 — ns 2,4,9
Input hold from SYSCLK tPCIXKH 0 — ns 2,4,9
REQ64 to HRESET ° setup time tpCRVARH 10 x tgys — clocks | 5,6, 10
HRESET to REQ64 hold time tPCRHRX 0 50 ns 6,10
HRESET high to first FRAME assertion tPCRHFV 10 — clocks 7,10

Notes:
1.Note that the symbols used for timing specifications herein follow the pattern of tirst two letters of functional

block)(signal)(state) (reference)(state) fOr iNputs and tsirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs.
For example, tpc vk symbolizes PCI/PCI-X timing (PC) with respect to the time the input signals (I) reach the

valid state (V) relative to the SYSCLK clock, tgys, reference (K) going to the high (H) state or setup time. Also,
tpcrurv Symbolizes PCI/PCI-X 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.

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

3.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.

4.Input timings are measured at the pin.

5.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.”

6.The setup and hold time is with respect to the rising edge of HRESET.

7.The timing parameter tpcryry is @ minimum of 10 clocks rather than the minimum of 5 clocks in the PCI 2.2 Local
Bus Specifications.

8.The reset assertion timing requirement for HRESET is 100 pus.
9.Guaranteed by characterization.
10.Guaranteed by design.
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PCI/PCI-X

Table 44. PCI-X AC Timing Specifications at 66 MHz (continued)

Parameter Symbol Min Max Unit Notes
PCI-X initialization pattern to HRESET setup time tpcIVRH 10 — clocks 11
HRESET to PCI-X initialization pattern hold time tPCRHIX 0 50 ns 6, 11

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, tpcryrv)-
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 tpckyoy @nd tgyc 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 tpcryry is @ minimum of 10 clocks rather than the minimum of 5 clocks in the PCI-X 1.0a Specification.
10.Guaranteed by characterization.

11.Guaranteed by design.

Table 45 provides the PCI-X AC timing specifications at 133 MHz.
Table 45. PCI-X AC Timing Specifications at 133 MHz

Parameter Symbol Min Max Unit Notes
SYSCLK to signal valid delay tpckHOV — 3.8 ns 1,2,3,
7,8
Output hold from SYSCLK tpeKHOX 0.7 — ns 1,11
SYSCLK to output high impedance tpckHOZ — 7 ns 1, 4,8,
12
Input setup time to SYSCLK tpcIVKH 1.4 — ns 3,5,9,
11
Input hold time from SYSCLK tPCIXKH 0.5 — ns 11
REQ64 to HRESET setup time tPCRVRH 10 — clocks 12
HRESET to REQ64 hold time tPCRHRX 0 50 ns 12
HRESET high to first FRAME assertion tPCRHFV 10 — clocks | 10,12
PCI-X initialization pattern to HRESET setup time tPCIVRH 10 — clocks 12
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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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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 —
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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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Table 54. MPC8560 Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes

PD[4:31] Y1,Y2,Y3, Y4, Y5, Y6, AA8, AA7, AA4, AA3, AA2, I/0 OVpp —
AA1, AB1, AB2, AB3, AB5, AB6, AC7, AC4, AC3, AC2,
AC1, AD1, AD2, AD5, AD6, AE3, AE2

Notes:

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

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

3.This pin must always be pulled up to OVpp.

4.This pin is an open drain signal.

5.This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the MPC8560 is in the
reset state. This pull-up is designed such that it can be overpowered by an external 4.7-kQ pull-down resistor. If an external
device connected to this pin might pull it down during reset, then a pull-up or active driver is needed if the signal is intended
to be high during reset.

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

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

8.The value of LALE and LGPL2 at reset set the €500 core clock to CCB Clock PLL ratio. These pins require 4.7-kQ pull-up or
pull-down resistors. See the Section 15.3, “e500 Core PLL Ratio”

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

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

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

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

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

14.Internal thermally sensitive resistor.
15.No connections should be made to these pins.
16.These pins are not connected for any functional use.

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

18.Note that these signals are POR configurations for Rev. 1.x and notes 5 and 9 apply to these signals in Rev. 1.x but not in
later revisions.

19 If this pin is connected to a device that pulls down during reset, an external pull-up is required to drive this pin to a logic —1
state during reset.

20.Recommend a pull-up resistor (~1 KQ) b placed on this pin to OVpp.
21.These are test signals for factory use only and must be pulled up (100 Q - 1 kQ) to OVDD for normal machine operation.
22.If this signal is used as both an input and an output, a weak pull-up (~10 k) is required on this pin.
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15.4 Frequency Options

Table 59 shows the expected frequency valuesfor the platform frequency when using aCCB to SY SCLK
ratio in comparison to the memory bus speed.

Table 59. Frequency Options with Respect to Memory Bus Speeds

CCB to
SYSCLK SYSCLK (MHz)
Ratio
16.67 25 33.33 41.63 66.67 83 100 111 133.33
Platform/CCB Frequency (MHz)
2 200 222 267
3 200 250 300 333
4 267 333
5 208 333
6 200 250
8 200 267 333
9 225 300
10 250 333
12 200 300
16 267
16 Thermal
This section describes the thermal specifications of the MPC8560.
16.1 Thermal Characteristics
Table 60 provides the package thermal characteristics for the MPC8560.
Table 60. Package Thermal Characteristics
Characteristic Symbol | Value Unit Notes
Junction-to-ambient Natural Convection on four layer board (2s2p) Rgyma 16 °C/W 1,2
Junction-to-ambient (@ 100 ft/min or 0.5 m/s) on four layer board (2s2p) Reuma 14 °C/W 1,2
Junction-to-ambient (@200 ft/min or 1 m/s) on four layer board (2s2p) Reyma 12 °C/W 1,2
Junction-to-board thermal Reus 7.5 °C/W 3

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

82 Freescale Semiconductor



Thermal

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:
T3=T+Tr+(65c+ OnT +05n) X Pp

where

T,isthe die-junction temperature

T, istheinlet cabinet ambient temperature

Tristheair temperature rise within the computer cabinet

0c is the junction-to-case thermal resistance

O,nT IS the adhesive or interface material thermal resistance

B Isthe heat sink base-to-ambient thermal resistance

Pp is the power dissipated by the device
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 (T, )
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. The thermal resistance of some thermal interface material (6,5) may be about 1°C/W. Assuming a
T, of 30°C, aTg of 5°C, a FC-PBGA package 0 ;- = 0.8, and a power consumption (Pp) of 7.0 W, the
following expression for T is obtained:

Die-junction temperature: T ;= 30°C + 5°C + (0.8°C/W + 1.0°C/W + Bgp) X 7.0 W
The heat sink-to-ambient thermal resistance (6ga) versus airflow velocity for a Thermalloy heat sink
#2328B is shown in Figure 55.
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 + (0.8°C/W +1.0°C/W + 3.3°C/W) x 7.0 W,

resulting in a die-junction temperature of approximately 71°C which is well within the maximum
operating temperature of the component.
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Figure 60. COP Connector Physical Pinout

17.8.1 Termination of Unused Signals

If the JTAG interface and COP header will not be used, Freescal e recommends the following connections:

* TRST should be tied to HRESET through a 0 kQ isolation resistor so that it is asserted when the
system reset signal (HRESET) is asserted, ensuring that the JTAG scan chain isinitialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
asshownin Figure 61. If thisisnot possible, theisolation resistor will allow future accessto TRST
in case aJTAG interface may need to be wired onto the system in future debug situations.

* TieTCK to OVpp through a 10 kQ resistor. Thiswill prevent TCK from changing state and

reading incorrect data into the device.
* No connectionisrequired for TDI, TMS, or TDO.

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

System Design Information

Freescale Semiconductor

97



Device Nomenclature

THIS PAGE INTENTIONALLY LEFT BLANK

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

Freescale Semiconductor 107



