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1.10 PCI Express Controller

The PCI Express controller includes the following features:

1.1

PCI Express 1.0a compatible

Two x1 links or one x2 link width
Auto-detection of number of connected lanes
Selectable operation as root complex or endpoint
Both 32- and 64-bit addressing

128-byte maximum payload size

Support for MSI and INTX interrupt messages
Virtual channel 0 only

Selectable Traffic Class

Full 64-bit decode with 32-bit wide windows
Dedicated four channel descriptor-based DMA engine per interface

Serial ATA (SATA) Controllers

The serial ATA (SATA) controllers have the following features:

Supports Serial ATA Rev 2.5 Specification
Spread spectrum clocking on receive
Asynchronous notification

Hot Plug including asynchronous signal recovery
Link power management

Native command queuing

Staggered spin-up and port multiplier support
Port multiplier support

SATA 1.5 and 3.0 Gb/s operation

Interrupt driven

Power management support

Error handling and diagnostic features

— Far end/near end |oopback

— Failed CRC error reporting

— Increased ALIGN insertion rates
Scrambling and CONT override
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6.2.2

This table shows the DDR1 and DDR2 SDRAM output AC timing specifications.
Table 21. DDR1 and DDR2 SDRAM Output AC Timing Specifications

DDR1 and DDR2 SDRAM Output AC Timing Specifications

Parameter Symbol1 Min Max Unit Note
MCKn cycle time, MCKn/MCKn crossing tvck 5 10 ns 2
ADDR/CMD output setup with respect to MCK tDDKHAS ns 3,7
400 MHz data rate 1.95 —
333 MHz data rate 2.40 —
266 MHz data rate 3.15 —
200 MHz data rate 4.20 —
ADDR/CMD output hold with respect to MCK tDDKHAX ns 3,7
400 MHz data rate 1.95 —
333 MHz data rate 2.40 —
266 MHz data rate 3.15 —
200 MHz data rate 4.20 —
MCSn output setup with respect to MCK tDDKHCS ns 3
400 MHz data rate 1.95 —
333 MHz data rate 2.40 —
266 MHz data rate 3.15 —
200 MHz data rate 4.20 —
MCSn output hold with respect to MCK tbDKHCX ns 3
400 MHz data rate 1.95 —
333 MHz data rate 2.40 —
266 MHz data rate 3.15 —
200 MHz data rate 4.20 —
MCK to MDQS skew tDDKHMH —0.6 0.6 ns 4,8
MDQ//MDM output setup with respect to MDQS tDDKHDS, ps 5,8
400 MHz data rate tDDKLDS 550 —
333 MHz data rate 800 —
266 MHz data rate 1100 —
200 MHz data rate 1200 —
MDQ//MDM output hold with respect to MDQS tDDKHDX, ps 5,8
400 MHz data rate tDDKLDX 700 —_
333 MHz data rate 800 —
266 MHz data rate 1100 —
200 MHz data rate 1200 —
MDQS preamble start tDDKHMP -0.5x tMCK -0.6 -0.5x tMCK + 0.6 ns 6,8
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This figure shows the M1l management AC timing diagram.

AN

o

< tmbe > tMpcr —>
MDC
tmbcH tmpcr —
Inpun % | &7/
(Input)
{MDDVKH _>‘ <
—> ~<— tvMDDXKH
MDIO —\
(Output)
tMDKHDX —>] -

Figure 16. MIl Management Interface Timing Diagram

9 USB

This section provides the AC and DC electrical characteristics for the USB dual-role controllers.

9.1

USB DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the ULPI interface at recommended

OVDD =33V 165 mV.

Table 34. USB DC Electrical Characteristics

Parameter Symbol Min Max Unit Note
High-level input voltage Viy 2 OVpp + 0.3 \ 1
Low-level input voltage Vi -0.3 0.8 \ 1
Input current IIN — +30 A 2
High-level output voltage, loy =—100 pA Vou OVpp -0.2 — —
Low-level output voltage, | = 100 pA VoL — 0.2 \" —

Notes:

1. The minimum V|_and maximum V4 values are based on the respective minimum and maximum OV y values found in

Table 3.

2. The symbol OV, represents the input voltage of the supply and is referenced in Table 3.
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9.2 USB AC Electrical Specifications

This table describes the general timing parameters of the USB interface of the device.
Table 35. USB General Timing Parameters (ULPI Mode Only)

Parameter Symbol ! Min Max Unit Note
USB clock cycle time tusck 15 — ns 2,3,45
Input setup to USB clock—all inputs tusivkH 4 — ns 2,3,4,5
Input hold to USB clock—all inputs tusixkH 1 — ns 2,3,4,5
USB clock to output valid—all outputs tuskHoV — 7 ns 2,3,45
Output hold from USB clock—all outputs tuskHOX 2 — ns 2,3,45

Notes:

1. The symbols for timing specifications follow the pattern of tgirst two letters of functional block)(signal)(state) (reference)(state) for inputs
and tgirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tygixkn symbolizes USB timing (US)
for the input (I) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tysknox symbolizes
USB timing (US) for the USB 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 the USB clock, USBDR_CLK.

3. All signals are measured from OVpp/2 of the rising edge of the USB clock to 0.4 x OVpp of the signal in question for 3.3-V
signaling levels.

4. Input timings are measured at the pin.

5. For active/float timing measurements, the high impedance or off state is defined to be when the total current delivered
through the component pin is less than or equal to that of the leakage current specification.

These two figures provide the AC test load and signals for the USB, respectively.

Output {) Zy=50Q (WOVDD/Z
R.=50Q

Figure 17. USB AC Test Load

USBDR_CLK ‘
| | tusixkH ! |
: | tusivke : :
Input Signals +-- - -~ oot R
| 1 1 | [
| | | | |
| | | | |
[ | | | |
[ | | | |
| | | | |
| | | | |
| |
< tuskHov | tuskHox ——=, < | |
|
Output Signals '[ ......... > ....... l ____________ !
|

Figure 18. USB Interface Timing Diagram
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Figure 21. Local Bus Signals, Non-special Signals Only (PLL Bypass Mode)
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Figure 22. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (PLL Enable Mode)
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11.2.1  Full-Speed Output Path (Write)

Thisfigure provides the data and command output timing diagram.

<—— tgegck (clock cycle) ——>

SD CLK at the Driving
MPCB8377E pin Edge Y
—> tcLk_DELAY
SD CLK at A Sampling
the card pin edge

Qutput valid time: tsEskHOV ——>
Output hold time: tseskHox

Qutput from the
MPC8377E Pins

<— tgFrsckL —>

Input at the
MPC8377E pins

toatA_DELAY > “‘ tjy (5 ns)
tisu (5 ns)

Figure 27. Full Speed Output Path

11.2.1.1  Full-Speed Write Meeting Setup (Maximum Delay)

The following equations show how to calcul ate the allowed skew range between the SD_CLK and
SD_DAT/CMD signals on the PCB.

No clock delay:
tseskHov * tpaTa_DELAY * tisu < tsesckL Eqn. 1
With clock delay:
tsrskHov + tpATA_DELAY *+ tisu < tsrsckL + tcLk_DELAY Eqn. 2
tpata_peLay * tsrsckL < tsrsck * teLk_peLay — tisu— tsFskHov Eqn. 3

This means that data can be delayed versus clock up to 11 nsin ideal case of tgggck = 20 ns:

toata_peLAY +20<40 +1tc K pELAY -9-4
toata_DELAY <11 +tcik DELAY

11.2.1.2 Full-Speed Write Meeting Hold (Minimum Delay)

The following equations show how to calculate the allowed skew range between the SD_CLK and
SD_DAT/CMD signals on the PCB.

tcLk DELAY < tsrsckL + tsFskHox * tDATA DELAY — tiH Eqn. 4
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tcLk pELAY * tiH— tsFskHOX < tsFsckLt tpata DELAY Eqn. 5

This means that clock can be delayed versus data up to 15 ns (externa delay line) in ideal case of
tSFSCLKL =20ns:

tcLk peLAY t5-0<20+tpaTa DELAY

tcLk_peLAY <15+ tpaTa DELAY

11.2.1.3 Full-Speed Write Combined Formula

The following equation is the combined formula to calcul ate the allowed skew range between the
SD_CLK and SD_DAT/CMD signals on the PCB.

tcLk DELAY * tiH— tsFskHOX < tsFsckL * tpaTA DELAY < tsFsck* tcLk peELAY — tisu— tsFskHov Eqn. 6

11.2.2 Full-Speed Input Path (Read)

Thisfigure provides the data and command input timing diagram.

~—— tgegck (clock cycle) —»{

SD CLK at the Sampling
MPCB8377E pin edge

—> tcik DELAY

SD CLK at Driving
the card pin edge

tobry ——>  tDaTA_DELAY
toH «<— —>

Qutput from the
SD card pins

Input at the
MPC8377E pins

(MPC8377E input hold) <—‘ tSESIXKH
tSFSIVKH

Figure 28. Full Speed Input Path

11.2.2.1 Full-Speed Read Meeting Setup (Maximum Delay)

The following equations show how to calcul ate the allowed combined propagation delay range of the
SD_CLK and SD_DAT/CMD signals on the PCB.

tcLk DELAY * tpaTa DELAY * topLy * tsFsivkH < tsFsck Eqn.7

tcLk DELAY * tpATA DELAY < tsrsck — topLy — tsFsivkn— tINT cLK DLY Eqn. 8
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Thisfigure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tsHSCKL tSHSCKH

tsHsCKF

VM = Midpoint Voltage (OVDD/2) tsHsCKR

Figure 29. eSDHC Clock Input Timing Diagram

11.3.1 High-Speed Output Path (Write)

Thisfigure provides the data and command output timing diagram.

<—— tgysck (clock cycle) ——>

SD CLK at the Driving
MPCB8377E pin Edge Y
—> tcLk_DELAY
SD CLK at A Sampling
the card Pin edge

OUtpUt valid time: tSHSKHOV >
Output hold time: tgyskrox

Qutput from the
MPC8377E pins

~<— tsysckL —>7

Input at the
SD card pins

toatA_DELAY > “‘ tiy (2 ns)
tisu (6 ns)

Figure 30. High Speed Output Path

11.3.1.1 High-Speed Write Meeting Setup (Maximum Delay)

The following equations show how to calculate the allowed skew range between the SD_CLK and
SD_DAT/CMD signals on the PCB.

Zero clock delay:
tsHskHov * tpata_pELAY * tisu < tsHsckL
With clock delay:
tsHskHov + tpaTa_DELAY + tisu < tsHsckL + toLk_DELAY Eqn. 11
tpata_peLay — toLk_DELAY < tsusckL — tisu — tsHskHOV
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12.1

JTAG DC Electrical Characteristics

This table provides the DC electrical characteristics for the IEEE 1149.1 (JTAG) interface of the chip.
Table 44. JTAG interface DC Electrical Characteristics

Parameter Symbol Condition Min Max Unit
Input high voltage Viy — 2.5 OVpp + 0.3 \
Input low voltage VI — -0.3 0.8 \"
Input current IIN — — +30 uA
Output high voltage Vou lon=-8.0 mA 24 —
Output low voltage VoL lop=8.0mA — 0.5
Output low voltage VoL loL=3.2mA — 0.4

12.2 JTAG AC Timing Specifications
This section describesthe AC electrical specificationsfor the | EEE 1149.1 (JTAG) interface of the device.

Thistable provides the JTAG AC timing specifications as defined in Figure 33 through Figure 36.

Table 45. JTAG AC Timing Specifications (Independent of CLKIN) 1

Parameter Symbol2 Min Max Unit Note
JTAG external clock frequency of operation firg 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 tiTar & tyTgF 0 2 ns —
TRST assert time tTRsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
TMS, TDI tTIVKH 4 —
Input hold times: ns
Boundary-scan data tyTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tTkLDV 2 11 —
TDO tyTkLOV 2 11
Output hold times: ns
Boundary-scan data tTKLDX 2 — —
TDO tyTkLOX 2 —
MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8
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Table 45. JTAG AC Timing Specifications (Independent of CLKIN) ' (continued)

Parameter Symbol2 Min Max Unit Note
JTAG external clock to output high impedance: ns
Boundary-scan data tyTkLDZ 2 19 5
TDO ttkLozZ 2 9

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of t;¢  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 17). 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 st 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, trpykH

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, t jrpyxy sSymbolizes JTAG timing (JT) with respect
to the time data input signals (D) went invalid (X) relative to the t 1 clock reference (K) going to the high (H) state. Note

that, in general, the clock reference symbol representation is based on three letters representing the clock of a particular
functional. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

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

Non-JTAG signal input timing with respect to tyg k.

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

P o

Thisfigure provides the AC test load for TDO and the boundary-scan outputs of the device.

Output 4® Zy=50Q Wovoo/z
R.=50Q

Figure 32. AC Test Load for the JTAG Interface

Thisfigure provides the JTAG clock input timing diagram.

JTAG
External Clock

< LT > ttGF —>

VM = Midpoint Voltage (OVDD/2)
Figure 33. JTAG Clock Input Timing Diagram

Thisfigure provides the TRST timing diagram.

TRST VM VM

>

< trRsT >|

VM = Midpoint Voltage (OVDD/2)

Figure 34. TRST Timing Diagram
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Thisfigure provides the AC test |oad for PCI.

Output 4€> Zo=50Q ()—\A/\/;OVDDQ
R, =50 Q

Figure 39. PCI AC Test Load

Thisfigure shows the PCI input AC timing conditions.

CLK

tpeivkH —>

<— tpcixkH
Input

Figure 40. PCI Input AC Timing Measurement Conditions

This figure shows the PCI output AC timing conditions.

—> <— tpckHoOV
<— tpckHOX

Output Delay >

<— tpckHoZz —>

High-Impedance

OQutput \
Figure 41. PCI Output AC Timing Measurement Condition

15 PCI Express

This section describes the DC and AC electrical specifications for the PCI Express bus.

15.1 DC Requirements for PCI Express SD_REF_CLK and
SD_REF_CLK

For more information see Section 21, “High-Speed Serial Interfaces (HSSI).”
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compliance/test measurement load. The input receiver eye diagram isimplementation specific and is not
specified. Rx component designer should provide additional margin to adequately compensate for the
degraded minimum receiver eye diagram (shown in Figure 43) expected at the input receiver based on an
adequate combination of system simulations and the return loss measured | ooking into the Rx package and
silicon. The Rx eye diagram must be aligned in time using the jitter median to locate the center of the eye
diagram.

The eye diagram must be valid for any 250 consecutive Uls.

A recovered Tx Ul is calculated over 3500 consecutive unit intervals of sample data. The eye diagramis
created using all edges of the 250 consecutive Ul in the center of the 3500 Ul used for calculating the Tx
Ul.

NOTE

Thereferenceimpedancefor return lossmeasurementsis 50 € to ground for
both the D+ and D—line (that is, as measured by a Vector Network Analyzer
with 50 Q probes—see Figure 44). Note that the series capacitors,
CpeaccTx. are optional for the return loss measurement.

Vex-piFF = 0 mV Vex-pIFF = 0 mV
(D+ D- Crossing Point) (D+ D— Crossing Point)

VRx-DIFFp-p-MIN > 175 mV

0.4 Ul = Trx-evE-MIN >

A

Figure 43. Minimum Receiver Eye Timing and Voltage Compliance Specification
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19.1

IPIC DC Electrical Characteristics

This table provides the DC electrical characteristics for the external interrupt pins of the chip.
Table 67. IPIC DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit

Input high voltage — Viy 2.0 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.8 \
Input current — N — +30 A
Output low voltage loL =6.0 mA VoL — 0.5
Output low voltage loL=3.2mA VoL — 0.4
Note: L
1. This table applies for pins IRQ[0:7], IRQ_OUT, MCP_OUT.
2. IRQ_OUT and MCP_OUT are open drain pins, thus Vgy is not relevant for those pins.
19.2 IPIC AC Timing Specifications
This table provides the IPIC input and output AC timing specifications.

Table 68. IPIC Input AC Timing Specifications

Parameter Symbol Min Unit
IPIC inputs—minimum pulse width tpiwiD 20 ns

Note:

1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of CLKIN. Timings are

measured at the pin.

2. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized before use by any
external synchronous logic. IPIC inputs are required to be valid for at least tp)\yp Ns to ensure proper operation when working

in edge triggered mode.

20 SPI

This section describes the DC and AC electrical specifications for the SPI of the chip.

20.1

SPI DC Electrical Characteristics
This table provides the DC electrical characteristics for the device SPI.

Table 69. SPI DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.0 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.8 \
Input current — N — +30 A
Output high voltage lon=-8.0 mA Vou 24 — \Y
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Table 69. SPI DC Electrical Characteristics (continued)

Parameter Condition Symbol Min Max Unit
Output low voltage lor=8.0mA VoL — 0.5 \
Output low voltage loL=3.2mA VoL — 0.4 \

20.2 SPI AC Timing Specifications

This table provides the SPI input and output AC timing specifications.
Table 70. SPI AC Timing Specifications

Parameter Symbol’ Min Max Unit
SPI outputs—Master mode (internal clock) delay tNIKHOV 0.5 6 ns
SPI outputs—Slave mode (external clock) delay tNEKHOV 2 8 ns
SPI inputs—Master mode (internal clock) input setup time tNIIVKH 4 — ns
SPI inputs—Master mode (internal clock) input hold time tNIIXKH 0 — ns
SPI inputs—Slave mode (external clock) input setup time tNEIVKH 4 — ns
SPI inputs—Slave mode (external clock) input hold time INEIXKH 2 — ns

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

inputs and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyikHov symbolizes the internal
timing (NI) for the time SPICLK clock reference (K) goes to the high state (H) until outputs (O) are invalid (X).

2. Output specifications are measured from the 50% level of the rising edge of CLKIN to the 50% level of the signal. Timings
are measured at the pin. The maximum SPICLK input frequency is 66.666 MHz.

Thisfigure provides the AC test load for the SPI.

Output {) Zo=50Q ()—\AMOVDDQ
R.=50Q

Figure 48. SPI AC Test Load

These figures represent the AC timing from Table 70. Note that although the specifications generally
reference the rising edge of the clock, these AC timing diagrams also apply when the falling edge is the
active edge.
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occurs in the 1-15 MHz range. The source impedance of the clock driver should be 50 Q to match the
transmission line and reduce reflections which are a source of noise to the system.
This table describes some AC parameters for PCI Express .

Table 71. SerDes Reference Clock Common AC Parameters
At recommended operating conditions with XVpp spps of XVpp sgps= 1.0V * 5%.

Parameter Symbol Min Max Unit Note
Rising Edge Rate Rise Edge Rate 1.0 4.0 V/ns 2,3
Falling Edge Rate Fall Edge Rate 1.0 4.0 V/ns 2,3
Differential Input High Voltage ViH 200 — mV 2
Differential Input Low Voltage Vi — -200 mV 2
Rising edge rate (SDn_REF_CLK) to falling edge rate Rise-Fall Matching — 20 % 1,4
(SDn_REF_CLK) matching

Notes:

1. Measurement taken from single ended waveform.

2. Measurement taken from differential waveform.

3. Measured from —200 mV to +200 mV on the differential waveform (derived from SDn_REF_CLK minus SDn_REF_CLK).
The signal must be monotonic through the measurement region for rise and fall time. The 400 mV measurement window is
centered on the differential zero crossing. See Figure 60.

4. Matching applies to rising edge rate for SDn_REF_CLK and falling edge rate for SDn_REF_CLK. It is measured using a
200 mV window centered on the median cross point where SDn_REF_CLK rising meets SDn_REF_CLK falling. The
median cross point is used to calculate the voltage thresholds the oscilloscope is to use for the edge rate calculations. The
Rise Edge Rate of SDn_REF_CLK should be compared to the Fall Edge Rate of SDn_REF_CLK, the maximum allowed
difference should not exceed 20% of the slowest edge rate. See Figure 61.

Rise Edge Rate Fall Edge Rate

VIH = +200 mV
ooV
VIL = -200 mV
SDn_REF_CLK
Minus
SDn_REF_CLK
Figure 60. Differential Measurement Points for Rise and Fall Time
SDn_REF CLK I———. T
SDn_REF_CLK SDn_REF_CLK FALL  TRISE

L)

Vcross MEDIAN +100 MV - - —

VcROSS MEDIAN VCcRosSS MEDIAN ~ ~ ~

VcRross Mepian —100 mV

SDn_REF_CLK SDn_REF_CLK

Figure 61. Single-Ended Measurement Points for Rise and Fall Time Matching
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note

UART_RTS_B|2] L29 (0] OvDD —
Enhanced Local Bus Controller (eLBC) Interface

LADO E24 /0 LBVDD —
LAD1 G28 /0 LBVDD —
LAD2 H25 /0 LBVDD —
LAD3 F26 /0 LBVDD —
LAD4 C26 /0 LBVDD —
LAD5 J28 /0 LBVDD —
LADG6 F21 /0 LBVDD —
LAD7 F23 /0 LBVDD —
LADS8 E25 /0 LBVDD —
LAD9 E26 /0 LBVDD —
LAD10 A23 /0 LBVDD —
LAD11 F24 /0 LBVDD —
LAD12 G24 /0 LBVDD —
LAD13 F25 /0 LBVDD —
LAD14 H28 /0 LBVDD —
LAD15 G25 /0 LBVDD —
LA11/LAD16 F27 /0 LBVDD —
LA12/LAD17 B21 /0 LBVDD —
LA13/LAD18 A25 /0 LBVDD —
LA14/LAD19 c28 /0 LBVDD —
LA15/LAD20 H24 /0 LBVDD —
LA16/LAD21 E23 /0 LBVDD —
LA17/LAD22 B28 /0 LBVDD —
LA18/LAD23 D28 /0 LBVDD —
LA19/LAD24 A27 /0 LBVDD —
LA20/LAD25 C25 /0 LBVDD —
LA21/LAD26 B27 /0 LBVDD —
LA22/LAD27 H27 /0 LBVDD —
LA23/LAD28 E21 /0 LBVDD —
LA24/LAD29 F20 /0 LBVDD —
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
L1_XCOREVSS AG14, AG15, AG16, AH16, AG18, AG20 SerDes Core — —
GND
L1_XPADVDD AE16, AF16, AD18, AE19, AF19 SerDes I/0 — —
Power (1.0 or
1.05V)
L1_XPADVSS AF14, AE17, AF20 SerDes I/0 — —
GND
SerDes2 Interface
L2_SD_IMP_CAL_RX C19 | L2_XPADVDD —
L2 SD_IMP_CAL_TX C15 | L2_XPADVDD —
L2_SD_REF_CLK B17 | L2_XPADVDD —
L2_SD_REF_CLK B A17 | L2_XPADVDD —
L2 _SD_RXA_N A19 | L2_XPADVDD —
L2 SD_RXA_P B19 | L2_XPADVDD —
L2_SD_RXE_N A15 | L2_XPADVDD —
L2 SD_RXE_P B15 | L2_XPADVDD —
L2 SD_TXA_N D18 o] L2_XPADVDD —
L2 SD_TXA_P E18 o] L2_XPADVDD —
L2 SD_TXE_N D15 o] L2_XPADVDD —
L2 SD_TXE_P E15 o] L2_XPADVDD —
L2 _SDAVDD_O0 A16 SerDes PLL — —
Power
(1.00r 1.05 V)
L2_SDAVSS 0 C17 SerDes PLL — —
GND
L2_XCOREVDD A14,B14, D17, B18, B20 SerDes Core — —
Power
(1.00r1.05V)
L2_XCOREVSS C14, C16, A18, C18, A20, C20 SerDes Core — —
GND
L2_XPADVDD D14, E16, F18, D19, E19 SerDes I/0 — —
Power (1.0 or
1.05V)
L2_XPADVSS D16, E17, D20 SerDes I/0 — —
GND
SPI Interface
SPICLK/SD_CLK AH9 I/0 OvVDD —
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This table shows the heat sink thermal resistance for TePBGA 11 package with heat sinks, simulated in a
standard JEDEC environment, per JESD 51-6.

Table 82. Thermal Resistance with Heat Sink in Open Flow (TePBGA II)

Thermal Resistance
Heat Sink Assuming Thermal Grease Air Flow
/w)
AAVID 30 X 30 X 9.4 mm Pin Fin Natural Convection 13.1
0.5 m/s 10.6
1 m/s 9.3
2m/s 8.2
4 m/s 7.5
AAVID 31 X 35 X 23 mm Pin Fin Natural Convection 11.1
0.5 m/s 8.5
1 m/s 7.7
2m/s 7.2
4 m/s 6.8
AAVID 43X 41X 16.5mm Pin Fin Natural Convection 11.3
0.5 m/s 9.0
1 m/s 7.8
2m/s 7.0
4 m/s 6.5
Wakefield, 53 X 53 X 25 mm Pin Fin Natural Convection 9.7
0.5 m/s 7.7
1 m/s 6.8
2m/s 6.4
4 m/s 6.1

Heat sink vendors include the following:

Aavid Thermalloy
www.aavidthermalloy.com

Alpha Novatech
www.al phanovatech.com

International Electronic Research Corporation (IERC)
WWW.ctscorp.com

Millennium Electronics (MEI)
www.mei-thermal.com
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This table shows the SVR and PV R settings by device.
Table 86. SVR and PVR Settings by Product Revision

SVR PVR
Device Package
Rev 1.0 Rev. 2.1 Rev. 1.0 Rev. 2.1
MPC8377 0x80C7_0010 0x80C7_0021
MPC8377E 0x80C6_0010 0x80C6_0021
MPC8378 0x80C5_0010 0x80C5_0021
TePBGA Il 0x8086_1010 0x8086_1011
MPC8378E 0x80C4_0010 0x80C4_0021
MPC8379 0x80C3_0010 0x80C3_0021
MPC8379E 0x80C2_0010 0x80C2_0021

26.2 Part Marking

Parts are marked as in the example as shown in this figure.

MPCnnnnetppaaar
core/platform MHZ
ATWLYYWW

*MMMMM

CCcCcCC
YWWLAZ

Notes:

TePBGA Il

ATWLYYWW is the traceability code.
CCCCC is the country code.

MMMMM is the mask number.

YWWLAZ is the assembly traceability code.

Figure 67. Freescale Part Marking for TePBGA Il Devices

27 Document Revision History

Thistable provides arevision history for this document.

Table 87. Document Revision History

Revision | Date Substantive Change(s)

8 05/2012 | In Table 15, “DDR SDRAM DC Electrical Characteristics for GVpp (typ) = 2.5 V,” updated Output leakage

current (Igz) min and max values.

7 10/2011 |  In Table 84, “Part Numbering Nomenclature,” updated “Revision Level description’and added footnote
4.In Section 21.2.4, “AC Requirements for SerDes Reference Clocks,” modified the introductory
sentence for Table 71, “SerDes Reference Clock Common AC Parameters”

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8
124 Freescale Semiconductor




