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Electrical Characteristics

»  System performance monitor
— Supports eight 32-bit counters that count the occurrence of selected events
— Ability to count up to 512 counter-specific events
— Supports 64 reference events that can be counted on any of the 8 counters
— Supports duration and quantity threshold counting

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

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

2 Electrical Characteristics

This section provides the electrical specifications and thermal characteristics for the MPC8560. The
MPCB8560 is currently targeted to these specifications. Some of these specifications are independent of the
1/0O cell, but are included for a more complete reference. These are not purely 1/0 buffer design
specifications.

2.1 Overall DC Electrical Characteristics

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

2.1.1 Absolute Maximum Ratings
Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings 1

Characteristic Symbol Max Value Unit Notes
Core supply voltage Vpp \Y —
For devices rated at 667 and 833 MHz -0.3t0 1.32
For devices rated at 1 GHz -0.31t01.43
PLL supply voltage AVpp \ —
For devices rated at 667 and 833 MHz -0.31t01.32
—-0.3t01.43

For devices rated at 1 GHz
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Electrical Characteristics

NOTE

If the items on line 2 must precede items on line 1, please ensure that the
delay will not exceed 500 ms and the power sequence is not done greater
than once per day in production environment.

NOTE

From a system standpoint, if the 1/O power supplies ramp prior to the Vpp
core supply, the I/Os on the MPC8560 may drive alogic one or zero during
power-up.

2.1.3 Recommended Operating Conditions

Table 2 provides the recommended operating conditionsfor the MPC8560. Note that the valuesin Table 2
are the recommended and tested operating conditions. Proper device operation outside of these conditions
IS not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit
Value
Core supply voltage Vop Y
For devices rated at 667 and 833 MHz 1.2V =60 mV
For devices rated at 1 GHz 1.3V=50mV
PLL supply voltage AVpp \%
For devices rated at 667 and 833 MHz 1.2V £ 60 mV
For devices rated at 1 GHz 1.3V=50mV
DDR DRAM [/O voltage GVpp 25V +125mV
Three-speed Ethernet I/O voltage LVbp 3.3V =+165mV
25V +125mV
CPM, PCI/PCI-X, local bus, RapidlO, 10/100 Ethernet, MIl management, OVpp 3.3V =165 mV \
DUART, system control and power management, I°C, and JTAG I/O voltage
Input voltage DDR DRAM signals MV N GND to GVpp \
DDR DRAM reference MVger GND to GVpp)» \
Three-speed Ethernet signals LVin GND to LVpp \
CPM, PCI/PCI-X, local bus, OV|n GND to OVpp \
RapidlO, 10/100 Ethernet, Ml
management, DUART, SYSCLK,
system control and power
management, 1°C, and JTAG
signals
Die-junction temperature T 0to 105 °C
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Electrical Characteristics

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8560 for the 3.3-V
signals, respectively.

t

7.1V p-to-p
(Min)

Overvoltage
Waveform

Undervoltage
Waveform

7.1V p-to-p
(Min)

'

Figure 3. Maximum AC Waveforms on PCI interface for 3.3-V Signaling

2.1.4 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are
preliminary estimates.

Table 3. Output Drive Capability

Driver Type Pro?;‘a;z\::cl:: z;l)tput Supply Voltage Notes

Local bus interface utilities signals 25 OVpp=33V 1
42 (default)

PCI signals 25 2
42 (default)

DDR signal 20 GVpp=25V —

CPM PA, PB, PC, and PD signals 42 OVpp=33V —

TSEC/10/100 signals 42 LVpp=2.5/3.3V —

DUART, system control, 12C, JTAG 42 OVpp=33V —

RapidlO N/A (LVDS signaling) N/A —

Notes:

1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in

PORIMPSCR.

2. The drive strength of the PCl interface is determined by the setting of the PCI_GNT1 signal at reset.
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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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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
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Figure 20. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Bypass Mode)
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CPM

Table 34. CPM Input AC Timing Specifications ! (continued)

Characteristic Symbol 2 Min 3 Unit

COL/CRS width high (FCC) tecon 1.5 CLK

Notes:

1.Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of
Serial Clock. Timings are measured at the pin.

2.The symbols used for timing specifications herein follow the pattern of tirst two letters of functional
block)(signal)(state) (reference)(state) fOr INPUtS and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr
outputs. For example, tgykn sSymbolizes the FCC inputs internal timing (Fl) with respect to the time the
input signals (1) reaching the valid state (V) relative to the reference clock trc¢ (K) going to the high (H)
state or setup time. And tpxkn symbolizes the TDM timing (TD) with respect to the time the input
signals (I) reach the invalid state (X) relative to the reference clock trgc (K) going to the high (H) state
or hold time.

3.PI0 and TIMER inputs and outputs are asynchronous to SYSCLK or any other externally visible clock.
PIO/TIMER inputs are internally synchronized to the CPM internal clock. PIO/TIMER outputs should be
treated as asynchronous.

Table 35. CPM Output AC Timing Specifications '

Characteristic Symbol 2 Min Max Unit
FCC outputs—internal clock (NMSI) delay tFIkHOX 1 5.5 ns
FCC outputs—external clock (NMSI) delay tFEKHOX 2 8 ns
SCC/SPI outputs—internal clock (NMSI) delay tNIKHOX 0.5 10 ns
SCC outputs—external clock (NMSI) delay tNEKHOX 2 8 ns
SPI output—external clock (NMSI) delay tsEkHOX 2 11 ns
TDM outputs/SI delay troKHOX 25 11 ns

Notes:

1.Output specifications are measured from the 50% level of the rising edge of Serial Clock to the 50% level of the
signal. Timings are measured at the pin.

2.The symbols used for timing specifications follow the pattern of it two letters of functional block)(signal)(state)

(reference)(state) fOF INPUts and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example,
triknox symbolizes the FCC inputs internal timing (F1) for the time trcc memory clock reference (K) goes from the
high state (H) until outputs (O) are invalid (X).

Figure 16 provides the AC test load for the CPM.

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

Figure 23. CPM AC Test Load

Figure 24 through Figure 29 represent the AC timing from Table 34 and Table 35. Note that although the
specifications generally reference the rising edge of the clock, these AC timing diagrams al so apply when
thefalling edge is the active edge.
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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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11.2 I2C AC Electrical Specifications

Table 41 provides the AC timing parameters for the 1°C interface of the MPC8560.

Table 41. I’C AC Electrical Specifications

All values refer to V| (min) and V,_(max) levels (see Table 40).

(including hysteresis)

Parameter Symbol ? Min Max Unit
SCL clock frequency floc 0 400 kHz
Low period of the SCL clock tiacL 6 1.3 — us
High period of the SCL clock tiocH 6 0.6 — us
Setup time for a repeated START condition tiosvkH 6 0.6 — us
Hold time (repeated) START condition (after this period, the tlosxkL 6 0.6 — us
first clock pulse is generated)
Data setup time tioDVKH 6 100 — ns
Data hold time: t|2DXKL us

CBUS compatible masters = s
I°C bus devices 0 0.9

Set-up time for STOP condition tiopPVKH 0.6 — us
Bus free time between a STOP and START condition tiokHDX 1.3 — us
Noise margin at the LOW level for each connected device VL 0.1 x OVpp — \
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \

Notes:

1.The symbols used for timing specifications herein follow the pattern of tf;st two letters of functional block)(signal)(state)
(reference)(statg) for inputs and tirst two letters of functional block)(reference) (state)(signal)(state) O outputs. For example, tiopykH
C timing (12) with respect to the time data input signals (D) reach the valid state (V) relative to the tjo¢
clock reference (K) going to the high (H) state or setup time. Also, tjogxk. symbolizes 1’c timing (12) for the time that
the data with respect to the start condition (S) went invalid (X) relative to the to¢ clock reference (K) going to the low

symbolizes |

(L) state or hold time. Also, topykn Symbolizes I°C timing (12) for the time that the data with respect to the stop

condition (P) reaching the valid state (V) relative to the )¢ clock reference (K) going to the high (H) state or setup
time. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2.MPC8560 provides a hold time of at least 300 ns for the SDA signal (referred to the V| i Of the SCL signal) to bridge

the undefined region of the falling edge of SCL.

3.The maximum topykn has only to be met if the device does not stretch the LOW period (tj5¢ ) of the SCL signal.

4.Cg = capacitance of one bus line in pF.
6.Guaranteed by design.

Figure 16 provides the AC test load for the 1°C.

Output 4€> Zy=50Q

Figure 36. I°C AC Test Load
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PCI/PCI-X

Figure 16 provides the AC test load for PCI and PCI-X.

Output {)

Zy=50Q

Wovoo/z
R_=50Q

Figure 38. PCI/PCI-X AC Test Load

Figure 39 shows the PCI/PCI-X input AC timing conditions.

CLK

tpCIvKH —>
<— tpCIXKH

Input

Figure 39. PCI-PCI-X Input AC Timing Measurement Conditions

Figure 40 shows the PCI/PCI-X output AC timing conditions.

<— tpckHoV

Output Delay

<— tpckHOZ —>

—

Figure 40. PCI-PCI-X Output AC Timing Measurement Condition

High-Impedance
OQutput

Table 44 provides the PCI-X AC timing specifications at 66 M Hz.
Table 44. PCI-X AC Timing Specifications at 66 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 tPcKHOX 0.7 — ns 1,10
SYSCLK to output high impedance tpckHOZ — 7 ns 1, 4,8, 11
Input setup time to SYSCLK tpcIvVKH 1.7 — ns 3,5
Input hold time from SYSCLK tPCIXKH 0.5 — ns 10
REQ64 to HRESET setup time tPCRVRH 10 — clocks 11
HRESET to REQ64 hold time tPCRHRX 0 50 ns 11
HRESET high to first FRAME assertion tPCRHEV 10 — clocks 9, 11
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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

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

Freescale Semiconductor 57



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
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RapidlO

Table 53. RapidlO Receiver AC Timing Specifications—1 Gbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max

Duty cycle of the clock input DC 47 53 % 1,5
Data valid DV 425 — ps 2
Allowable static skew between any two data inputs tbPAIR — 300 ps 3
within a 8-/9-bit group

Allowable static skew of data inputs to associated clock tskew,PAIR -200 200 ps 4

Notes:

1.Measured atV|p=0V.

2.Measured using the RapidlO receive mask shown in Figure 46.
3.See Figure 49.

4.See Figure 48 and Figure 49.

5.Guaranteed by design.

The compliance of receiver input signals RD[0:15] and RFRAM E with their minimum data valid window
(DV) specification shall be determined by generating an eye pattern for each of the data signals and
comparing the eye pattern of each data signal with the Rapidl O receive mask shown in Figure 46. The
value of X2 used to construct the mask shall be (1 — DV y,j,)/2. The £100 mV minimum data valid and
+600 mV maximum input voltage valuesarefromthe DC specification. A signal iscompliant with the data
valid window specification if and only if the receive mask can be positioned on the signal’s eye pattern
such that the eye pattern falls entirely within the unshaded portion of the mask.

600

100 - - - - =« -« (-]

— [ [

> I |
£ ob------ [ [N

o [ |

> I I
100 f - - - - - - - - : /-

< DV >!

~600 : :

| |
1-X2 1

0 X2 Time (Ul)

Figure 46. RapidlO Receive Mask

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 receive 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
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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 receive 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 47. 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 —>

[a)]
= 0
B A
A
Oscilloscope T Eye Used for
(Recording) L—— Compliance L—— Eye Pattern
Trigger Point Testing

Figure 47. Example Receiver Input Eye Pattern
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Figure 48 shows the definitions of the data to clock static skew parameter tsx pyw pajr and the data valid
window parameter DV. The data and frame bits are those that are associated with the clock. The figure
appliesfor all zero-crossings of the clock. All of the signals are differential signals. Vp represents V oy for
the transmitter and V| for the receiver. The center of the eye is defined as the midpoint of the regionin
which the magnitude of the signal voltage is greater than or equal to the minimum DV voltage.
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Figure 49 shows the definition of the datato data static skew parameter tppa ;g @nd how the skew

parameters are applied.
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Figure 48. Data to Clock Skew
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Figure 49. Static Skew Diagram
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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)

. . . 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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Table 60. Package Thermal Characteristics (continued)

Characteristic Symbol | Value Unit Notes

Junction-to-case thermal ReJc 0.8 °C/W 4

Notes

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and
board thermal resistance

2. Per JEDEC JESD51-6 with the board horizontal.

3. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is
measured on the top surface of the board near the package.

4. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1). Cold plate temperature is used for case temperature; measured value includes the thermal
resistance of the interface layer.

16.2 Thermal Management Information

This section providestherma management information for theflip chip plastic ball grid array (FC-PBGA)
package for air-cooled applications. Proper thermal control design is primarily dependent on the
system-level design—the heat sink, airflow, and thermal interface material. The recommended attachment
method to the heat sink isillustrated in Figure 51. The heat sink should be attached to the printed-circuit
board with the spring force centered over the die. This spring force should not exceed 10 pounds force.

_ FC-PBGA Package
Heat Slnk\‘<‘\ ’_‘ ’—‘ ’7
Heat SCIEIS—’
< HEEEE

Adhesive or
Thermal Interface Materiai >

Lidl |
QOO
K

v

Printed-Circuit Board

Figure 51. Package Exploded Cross-Sectional View with Several Heat Sink Options

The system board designer can choose between several types of heat sinksto place onthe M PC8560. There
are several commercially-available heat sinks from the following vendors:

Aavid Thermalloy 603-224-9988

80 Commercial St.

Concord, NH 03301
Internet: www.aavidthermalloy.com
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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.

MPC8560 Integrated Processor Hardware Specifications, Rev. 4.2

96 Freescale Semiconductor



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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