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Power Characteristics

The 1/0 power supply ramp-up slew rate should be slower than 4V/100 s, this requirement is for ESD
circuit. Note that there is no specific power down sequence requirement for the device. 1/0 voltage
supplies (GVpp, LVpp, and NVpp) do not have any ordering requirements with respect to one another.
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Figure 3. Power-Up Sequencing Example

3 Power Characteristics

The estimated typical power dissipation, not including 1/O supply power for the device is shown in this
table. Table 5 shows the estimated typical 1/O power dissipation.

Table 4. MPC8308 Power Dissipation*

Core Frequency (MHz) |CSB Frequency (MHz) | Typical? Maximum 3 | Unit

266 133 530 900 mw
333 133 565 950 mw
400 133 600 1000 mw

Note:

1 The values do not include I/O supply power but do include core (Vpp) and PLL (AVpp;,
AVppo, XCOREVpp, XPADVpp, and SDAVpp)

2 Typical power is based on best process, a voltage of Vpp = 1.0 V and ambient temperature
of Ty = 25° C and an artificial smoker test.

3 Maximum power is estimated based on best process, a voltage of Vpp = 1.05 V, a junction
temperature of T; = 105° C
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RESET Initialization

Table 8. SYS_CLK_IN AC Timing Specifications

Parameter/ Symbol Min Typ Max Unit Notes
SYS_CLK_IN frequency fsys_cLk N 24 — 66.67 MHz 1,6
SYS_CLK_IN period tsys_cLK_IN 15 — 41.67 ns —
SYS_CLK_IN rise and fall time tkHy tkL 0.6 1.2 ns 2
SYS_CLK_IN duty cycle tkrk/tsys_cLk N 40 — 60 % 3
SYS_CLK_IN jitter — — — +150 ps 4,5

Notes:

. Caution: The system and core must not exceed their respective maximum or minimum operating frequencies.

. Rise and fall times for SYS_CLK_IN are measured at 0.4 and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The SYS_CLK_IN driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to
allow cascade-connected PLL-based devices to track SYS_CLK_IN drivers with the specified jitter.

a s wdN Pk

6. Spread spectrum is allowed up to 1% down-spread @ 33 kHz (max rate).
Table 9. RTC_PIT_CLOCK AC Timing Specifications
Parameterf Symbol Min Typ Max Unit Notes
RTC_PIT_CLOCK frequency frrc_PIT_cLock 1 32768 — Hz —
RTC_PIT_CLOCK rise and fall time trTcH tRTCL 15 — 3 ps —
RTC_PIT_CLOCK duty cycle trreHk/tRTC PIT cLO 45 — 55 % —
CK

5 RESET Initialization
This section describes the DC and AC electrical specifications for the reset initialization timing and

electrical requirements of the device.

5.1 RESET DC Electrical Characteristics

This table provides the DC electrical characteristics for the RESET pins.
Table 10. RESET Pins DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage ViH — 2.0 NVpp + 0.3 \%
Input low voltage VL — -0.3 0.8 \%
Input current N OV< V)N £ NVpp 5 pHA
Output high voltage VoH lop=-8.0 mA 2.4 —

Output low voltage VoL oL =8.0 mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4
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DDR2 SDRAM

This figure illustrates the DDR2 input timing diagram showing the tp sk timing parameter.

MCKIn] \./
«<—— tyck —>

IDISKEW —»| | <— !

|
I |
| |
MDQS[n] ' - 4 3:_/—\\
I I I :
MDQ[x}/ ! ' DO D1 >§§§8§< !
MECC[x] I : % l I
| | —>| |<— lpiskew |
I ! :
| |
| |

Y VA \vA \vA \vA
MK o )
| | | I I
| | | | |
| | | | |
| | | |

| |

| |

| |

| |

| |

| |

| |

| |

| |

Figure 4. Timing Diagram for tp;skew

6.2.2 DDR2 SDRAM Output AC Timing Specifications
Table 18. DDR2 SDRAM Output AC Timing Specifications

Parameter Symbol 1 Min Max Unit Notes

MCK][n] cycle time, MCK[n]/MCK[n] crossing tmck 7.5 10 ns 2

ADDR/CMD output setup with respect to MCK tDDKHAS — ns 3
266 MHz 29

ADDR/CMD output hold with respect to MCK {DDKHAX — ns 3
266 MHz 2.33

MCSI[n] output setup with respect to MCK tDDKHCS — ns 3
266 MHz 25

MCS[n] output hold with respect to MCK tDDKHCX — ns 3
266 MHz 3.15

MCK to MDQS Skew tDDKHMH -0.6 0.6 ns 4
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DDR2 SDRAM

Table 18. DDR2 SDRAM Output AC Timing Specifications (continued)

Parameter Symbol ! Min Max Unit | Notes
MDQ//MDM/MECC output setup with respect to toDKHDS, — ps 5
MDQS topKkLDS

266 MHz 900
MDQ//MDM/MECC output hold with respect to tDDKHDX, — ps 5
MDQS topKLDX

266 MHz 1100
MDQS preamble start tDDKHMP 0.75 X tyck — ns 6
MDQS epilogue end tDDKHME 0.4 x tMCK 0.6 x tMCK ns 6
Notes:
1. The symbols used for timing specifications follow the pattern of Ltirst two letters of functional block)(signal)(state) (reference)(state) for

w

inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can be read as DDR timing
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example,
topkHAs Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs
(A) are setup (S) or output valid time. Also, tppk px Symbolizes DDR timing (DD) for the time ty,cx memory clock reference
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.
. Note that tppkmp follows the symbol conventions described in note 1. For example, tppxymn describes the DDR timing (DD)

from the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH). tppkHmn €an be modified through control
of the DQSS override bits in the TIMING_CFG_2 register. This is typically set to the same delay as the clock adjust in the
CLK_CNTL register. The timing parameters listed in the table assume that these 2 parameters have been set to the same
adjustment value. For a description and understanding of the timing modifications enabled by use of these hits, see the
MPC8308 PowerQUICC Il Pro Processor Reference Manual.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the microprocessor.

. All outputs are referenced to the rising edge of MCK[n] at the pins of the microprocessor. Note that tppkymp follows the

symbol conventions described in note 1.
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DDR2 SDRAM

This figure shows the DDR2 SDRAM output timing for the MCK to MDQS skew measurement

(tDDKHMH).

This figure shows the DDR2 SDRAM output timing diagram.
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Ethernet: Three-Speed Ethernet, MIl Management

This figure shows the MII transmit AC timing diagram.
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Figure 8. MIl Transmit AC Timing Diagram

8.2.1.2 MIl Receive AC Timing Specifications

This table provides the MII receive AC timing specifications.

Table 24. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp /INVpp 0f 3.3 V + 0.3V.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps IMRX — 400 — ns
RX_CLK clock period 100 Mbps IMRX — 40 — ns
RX_CLK duty cycle IMRXH/tMRX 35 — 65 %
RXDI[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise V| (min) to V|y(max) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time V|y(max) to V, (min) tMRXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of tfirst 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, tyrpykn Symbolizes Ml
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyrx clock reference
(K) going to the high (H) state or setup time. Also, tyrpxkL Symbolizes MIl receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the ty rx clock reference (K) going to the low (L) state 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 tyyrx represents the Mll (M) receive (RX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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Ethernet: Three-Speed Ethernet, MIl Management

and RGMII are specified in Section 8.1, “Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1000 Mbps)—MII/RGMII Electrical Characteristics.”

8.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. This table provides the DC
electrical characteristics for MDIO and MDC.

Table 26. MIl Management DC Electrical Characteristics When Powered at 3.3V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) NVpp — 3.0 3.6 \%
Output high voltage VoH lon=-1.0 mA NVpp = Min 2.10 NVpp + 0.3 \Y
Output low voltage VoL loL = 1.0 mA LVpp = Min VSS 0.50 \Y
Input high voltage ViH — 2.0 — \%
Input low voltage VL — — 0.80 \Y
Input high current iy NVpp = Max Vyi=21vV — 40 17
Input low current I NVpp = Max V=05V —-600 — A
Note:

1. V)\, in this case, represents the LV, symbol referenced in Table 1 and Table 2.

8.3.2 MIl Management AC Electrical Specifications

This table provides the MIl management AC timing specifications.

Table 27. MIl Management AC Timing Specifications
At recommended operating conditions with LVppa/LVppg is 3.3 V + 0.3V
Parameter/Condition Symbol 1 Min Typ Max Unit Notes

MDC frequency fvbe — 25 — MHz 2
MDC period tvbe — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —
MDC to MDIO delay tMDKHDX 10 — 170 ns 3
MDIO to MDC setup time {IMDDVKH 5 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time tMDCR — — 10 ns —

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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High-Speed Serial Interfaces (HSSI)

10 High-Speed Serial Interfaces (HSSI)

This section describes the common portion of SerDes DC electrical specifications, which is the DC
requirement for SerDes reference clocks. The SerDes data lane’s transmitter and receiver reference circuits
are also shown.

10.1 Signal Terms Definition

The SerDes utilizes differential signaling to transfer data across the serial link. This section defines terms
used in the description and specification of differential signals.

Figure 15 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for
description. The figure shows waveform for either a transmitter output (TXn and TXn) or a receiver input
(RXn and RXn). Each signal swings between A Volts and B \Volts where A > B.

Using this waveform, the definitions are as follows. To simplify illustration, the following definitions
assume that the SerDes transmitter and receiver operate in a fully symmetrical differential signaling
environment.

» Single-Ended Swing
The transmitter output signals and the receiver input signals TXn, TXn, RXn, and RXn each have
a peak-to-peak swing of A — B \Volts. This is also referred as each signal wire’s single-ended swing.
» Differential Output Voltage, Vop (or Differential Output Swing)

The differential output voltage (or swing) of the transmitter, Vqp, is defined as the difference of
the two complimentary output voltages: V1x, — Vixn. The Vgp value can be either positive or
negative.

 Differential Input Voltage, V| (or Differential Input Swing)
The differential input voltage (or swing) of the receiver, V|p, is defined as the difference of the two
complimentary input voltages: Vrx,— Vrxn- The V|p value can be either positive or negative.

- Differential Peak Voltage, Vprrp
The peak value of the differential transmitter output signal or the differential receiver input signal
is defined as Differential Peak Voltage, Vprrp = |A — B| Volts.

« Differential Peak-to-Peak, Vprrpp
Since the differential output signal of the transmitter and the differential input signal of the receiver
each range from A — B to —(A — B) Wolts, the peak-to-peak value of the differential transmitter
output signal or the differential receiver input signal is defined as differential peak-to-peak voltage,
Vbirrp-p = 2*Vpirrp = 2 * [(A — B)| Volts, which is twice of differential swing in amplitude, or
twice of the differential peak. For example, the output differential peak-peak voltage can also be
calculated as Vrx_pirrp-p = 2*[Vopl-

» Differential Waveform
The differential waveform is constructed by subtracting the inverting signal (for example, TXn)
from the non-inverting signal (for example, TXn) within a differential pair. There is only one signal
trace curve in a differential waveform. The voltage represented in the differential waveform is not
referenced to ground. Refer to Figure 24 as an example for differential waveform.

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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High-Speed Serial Interfaces (HSSI)
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Figure 21. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)

Figure 22 shows the SerDes reference clock connection reference circuits for LVPECL type clock driver.
Since LVPECL driver’s DC levels (both common mode voltages and output swing) are incompatible with
MPC8308 SerDes reference clock input’s DC requirement, AC-coupling has to be used.

This figure assumes that the LVPECL clock driver’s output impedance is 50 Q. R1 is used to DC-bias the
LVPECL outputs prior to AC-coupling. Its value could be ranged from 140 Q to 240 Q depending on clock
driver vendor’s requirement. R2 is used together with the SerDes reference clock receiver’s 50-Q
termination resistor to attenuate the LVPECL output’s differential peak level such that it meets the
MPC8308’s SerDes reference clock’s differential input amplitude requirement (between 200 mV and
800 mV differential peak). For example, if the LVPECL output’s differential peak is 900 mV and the
desired SerDes reference clock input amplitude is selected as 600 mV, the attenuation factor is 0.67, which
requires R2 = 25 Q. Please consult clock driver chip manufacturer to verify whether this connection
scheme is compatible with a particular clock driver chip.
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Figure 22. AC-Coupled Differential Connection with LVPECL Clock Driver (Reference Only)
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PCIl Express

11.3 Clocking Dependencies

The ports on the two ends of a link must transmit data at a rate that is within 600 parts per million (ppm)
of each other at all times. This is specified to allow bit rate clock sources with a £300 ppm tolerance.

11.4 Physical Layer Specifications

Following is a summary of the specifications for the physical layer of PCI Express on this device. For
further details as well as the specifications of the transport and data link layer please use the PCI Express
Base Specification, Rev. 1.0a.

11.4.1 Differential Transmitter (TX) Output

This table defines the specifications for the differential output at all transmitters (TXs). The parameters are
specified at the component pins.

Table 34. Differential Transmitter (TX) Output Specifications

Parameter Symbol Comments Min |Typical| Max |Units| Note

Unit interval ul Each Upgrx is 400 ps + 300 ppm. Upetyx | 399.88 | 400 |400.12 | ps 1
does not account for Spread Spectrum
Clock dictated variations.

Differential peak-to-peak VTX-DIFFp-p Vpeppptx = 2¥|V1x-D+ - V1x-D-l 0.8 — 1.2 \Y, 2
output voltage
De-Emphasized differential Vix-DE-rATIO |Ratio of the Vpgppprx Of the secondand | -3.0 -3.5 -4.0 dB 2
output voltage (ratio) following bits after a transition divided by

the VpepppTx Of the first bit after a

transition.
Minimum TX eye width Trx-EYE The maximum Transmitter jitter can be 0.70 — — u |23

derived as Trx.vmax-aiTTER = 1 -
UPEEWTX: 0.3 Ul.

Maximum time between the | Tty _eve-MEDIAN-to- |Jitter is defined as the measurement — — 0.15 u | 2,3
jitter median and maximum MAX-JITTER variation of the crossing points
deviation from the median (VpepppTX = 0 V) in relation to a

recovered TX Ul. A recovered TX Ul is
calculated over 3500 consecutive unit
intervals of sample data. Jitter is
measured using all edges of the 250
consecutive Ul in the center of the 3500
Ul used for calculating the TX Ul.

D+/D- TX output rise/fall TrxRISE' TTX-FALL — 0.125 — — Ul 2,5
time
RMS AC peak common Vix-cmacp | VpeacpemTx = RMS(V1xps + Vixp 2 - | — — 20 | mv | 2
mode output voltage V1x.cm-DC)

Vrx-cm-be = PCavg) Of [Vrx.p+ +

Vrx-p-12

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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PCI Express
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(D+ D- Crossing Point) 7 ~ _ (D+ D- Crossing Point)
7/ N

’ [Transition Bit] N
V1x-piFFp-p-Min = 800 mV

[De-emphasized Bit]
566 mV (3 dB) >= Vix_pirrp-p-min >= 505 mV (4 dB)

AN 7
e 0.7U1=UI-03 UliIrcroramad 7>

[Transition Bit] 4

— 7
Vrx-piFFp-p-min = 800 mV

N 7

Figure 27. Minimum Transmitter Timing and Voltage Output Compliance Specifications

11.4.3 Differential Receiver (RX) Input Specifications

This table defines the specifications for the differential input at all receivers (RXs). The parameters are
specified at the component pins.

Table 35. Differential Receiver (RX) Input Specifications

Parameter Symbol Comments Min | Typical | Max | Units | Note

Unit interval ul Each Upggry is 400 ps * 300 ppm. 399.88| 400 |400.12| ps 1
Upgrx does not account for Spread
Spectrum Clock dictated variations.

Differential peak-to-peak VRX-DIFFp-p Veepprrx = 2*|Vrx-D+ - VRX-D-| 0.175 — 1200 | V 2
output voltage

Minimum receiver eye width TRX-EYE The maximum interconnect media and | 0.4 — — u |23
Transmitter jitter that can be tolerated
by the Receiver can be derived as

Trx-MAX-JITTER = 1 - Upgewrx= 0.6 UL

Maximum time between the | Trx.eYE-MEDIAN-to- |Jitter is defined as the measurement — — 0.3 ul |23,
jitter median and maximum MAX-JITTER variation of the crossing points 7
deviation from the median. (Vpeppprx = 0 V) in relation to a

recovered TX Ul. A recovered TX Ul is
calculated over 3500 consecutive unit
intervals of sample data. Jitter is
measured using all edges of the 250
consecutive Ul in the center of the 3500
Ul used for calculating the TX Ul.
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Enhanced Secure Digital Host Controller (eSDHC)
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Figure 33. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =4

13 Enhanced Secure Digital Host Controller (eSDHC)

This section describes the DC and AC electrical specifications for the eSDHC (SD/MMC/SDIQ) interface
of the MPC8308.

The eSDHC controller always uses the falling edge of the SD_CLK in order to drive the
SD_DAT[0:3]/CMD as outputs and rising edge to sample the SD_DAT[0:3], CMD, CD and WP as inputs.
This behavior is true for both full and high speed modes.

13.1 eSDHC DC Electrical Characteristics

This table provides the DC electrical characteristics for the eSDHC (SD/MMC) interface of the device,
compatible with SDHC specifications. The eSDHC NVpp range is between 3.0 V and 3.6 V.

Table 38. eSDHC interface DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lony=-8.0 mA 24 — \Y
Output low voltage VoL loL =8.0 mA — 0.5 \Y
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Enhanced Secure Digital Host Controller (eSDHC)

This figure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

t
VM = Midpoint Voltage (NVpp/2) tsFsckr SFSCKF

Figure 34. eSDHC Clock Input Timing Diagram

13.2.1 Full Speed Output Path (Write)

This figure provides the data and command output timing diagram.
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Figure 35. Full Speed Output Path
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Enhanced Secure Digital Host Controller (eSDHC)

13.2.2 Full Speed Input Path (Read)

This figure provides the data and command input timing diagram.
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Figure 36. Full Speed Input Path

13.3 eSDHC AC Timing Specifications

This table provides the eSDHC AC timing specifications.
Table 40. eSDHC AC Timing Specifications for High Speed Mode

At recommended operating conditions NVpp = 3.3 V + 300 mV.

Parameter Symbol 1 Min Max Unit Notes
SD_CLK clock frequency—high speed mode fshsck 0 50 MHz 3
SD_CLK clock cycle tsHsCcK 20 — ns —
SD_CLK clock frequency—identification mode fsipck 0 400 kHz —
SD_CLK clock low time tsHscKL 7 — ns 2
SD_CLK clock high time tsHsCKH 7 — ns 2
SD_CLK clock rise and fall times tSHSCKR/ — 3 ns 2
tsHscKF
Input setup times: SD_CMD, SD_DATx tSHSIVKH 3 — ns 2
Input hold times: SD_CMD, SD_DATx tSHSIXKH 2 — ns 2
Output delay time: SD_CLK to SD_CMD, SD_DATXx valid tSHSKHOV 3 — ns 2
Output Hold time: SD_CLK to SD_CMD, SD_DATXx invalid tsHSKHOX -3 — ns 2
SD Card Input Setup tisu 6 — ns 3
SD Card Input Hold tiy 2 — ns 3
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Table 53. MPC8308 Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number le/i;e gS;Vpel; Note
LCSI[3] Y11 0 NVppp 4
LWE[0] /LFWEO/LBSO AB11 0 NVppp K —
LWE[1)/LBS1 AC11 0 NVppp k —
LBCTL U1l o) NVppp —
LGPLO/LFCLE Y10 0 NVppp —
LGPL1/LFALE AA10 o) NVppp k —
LGPL2/LOE/LFRE AB10 0 NVppp k 4
LGPL3/LFWP AC10 o) NVppp K —
LGPL4/LGTA/LUPWAIT/ AB9 1’0 NVppp Kk 4
LFRB
LGPL5 Y9 0 NVppp —
LCLKO AC12 o) NVppp k —
DUART
UART_SOUT1/MSRCIDO/ c17 o) NVppg —
LSRCIDO
UART_SIN1/MSRCID1/ B18 110 NVppg —
LSRCID1
UART_SOUT2/MSRCID2/ D17 o) NVpps —
LSRCID2
UART_SIN2/MSRCID3/ D18 110 NVpps —
LSRCID3
PEX PHY
TXA Ci4 0 XPADVDD —
TXA Ci15 0 XPADVDD —
RXA Al13 | | XCOREVDD | —
RXA B13 | | XCOREVDD | —
SD_IMP_CAL_RX A15 | | XCOREVDD | —
SD_REF_CLK C12 | | XCOREVDD | —
SD_REF_CLK D12 | | XCOREVDD | —
SD_PLL_TPD F13 o} — —
SD_IMP_CAL_TX All | XPADVDD —
SD_PLL_TPA_ANA F11 o) — —
SDAVDD_0 G12 | — —
SDAVSS_0 F12 | — —
12C interface
IIC_SDA1 c9 ‘ e} NVppa 2
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Table 53. MPC8308 Pinout Listing (continued)

Signal Package Pin Number le/lr?e gS;Vpel; Note
USBDR_PCTL1 u20 o NVppy —
USBDR_STP v21 o) NVppH —
TSEC_TMR_CLK/ GPIO[8] W23 I NVppH —
GTM1_TOUT3/ GPIO[9] T18 0] NVppH —
GTM1_TOUT4/ GPIO[10] V20 o) NVppH —
TSEC_TMR_TRIG1/ w21 | NVppy —
GPIO[11]
TSEC_TMR_TRIG2/ Y21 NVppH —
GPIO[12]

TSEC_TMR_GCLK L17 o) NVppg —
TSEC_TMR_PP1 L18 o) NVppg —
TSEC_TMR_PP2 L21 0] NVpbpe —

TSEC_TMR_PP3/ GPIO[13] L22 o} NVppa —
TSEC_TMR_ALARM1 L23 @) NVppe —
TSEC_TMR_ALARM2/ M23 0] NVppe —

GPIO[14]
GPIO[7] M22 10 — —
TSEC2_CRS/ GPIO[0] M21 10 NVppg —
TSEC2_TMR_RX_ESFD/ M18 0] NVppe —
GPIO[1]
TSEC2_TMR_TX_ESFD/ M20 0] NVppe —
GPIO[2]
TSEC1_TMR_RX_ESFD/ N23 o) NVppg —
GPIO[3]
TSEC1_TMR_TX_ESFD/ N21 0] NVppe —
GPIO[4]
GTM1_TGATE3 N20 I NVppe —
GTM1_TIN4 N18 | NVppg —
GTM1_TGATE4/ GPIO[15] P23 [ NVppg —
GTM1_TIN3 P22 | NVppa —
GPIO[5] N17 10 NVppH —
GPIO[6] P21 10 NVppy —
Power and Ground Supplies
AVpp; R6 | — —
AVpps V10 | — —
NC, No Connection B11, B16, D16 — — —
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Package and Pin Listings

Table 53. MPC8308 Pinout Listing (continued)

Pin Power

Signal Package Pin Number Type Supply Note
Vbp Y23, H8, H9, H10, H14, H15, H16, J8, J16, K8, K16, L8, L16, M8, I — —
M16, N8, N16, P8, P16, R8, R16, T8, T9, T10, T11, T12, T13, T14,
T15, T16
VSS A2, A21, B1, B19, B23, C4, C16, D6, D19, E3, F8, F15, F17, F23, — —

G7, G8, G10, G15, G16, G17, G20, H2, H6, H7, H17, H23, J7, J9,

J10,J11, J12, J13, J14, J15, K9, K10, K11, K12, K13, K14, K15,

L1,L7,L9,L10,L11,L12, L13, L14, L15, L20, M4, M9, M10, M11,

M12, M13, M14, M15, N9, N10, N11, N12, N13, N14, N15, P6, P7,

P9, P10, P11, P12, P13, P14, P15, R2, R7, R9, R10, R11, R12,

R13, R14,R15,R22,T6, T7, U8, U17, U21, V2, V7, V9, V11, W20,
Y8, Y15, AA4, AB1, AB6, AB12, AB19, AC2, AC9, AC23

NVppa B7, B10, C7, D9, F9 | — —
NVppg A16, A19, C18 I — —
NVppc A23, B22, D23, E20, G18 | — —
NVppe G22,J22, K17 I — —
NVppg M17, N22 I — —
NVppH P17, R20, T17, T23, W22, Y22 I — —
NVppj AB23, AA22 I — —
NVppp k U10, U14, Y5, Y18, AA1l, AB8, AB16, AB22, AC4, I — —
N AC13
GVpp Al, A6, B3, D1, F1, F6,G4,J1, J4,K7,N1,N7,T1, T4, U7, Y3,AC1| | — —
XPADVDD D15, F10, F14 I — —
XPADVSS Al0, B15, D14, G13, G14, H12 I — —
XCOREVDD Al4,B12, C13 I — —
XCOREVSS Al12, B14, C11, D11, D13, G11, H11, H13 I — —
Notes:
1. This pin is an open drain signal. A weak pull-up resistor (1 k2) should be placed on this pin to NVpp
2. This pin is an open drain signal. A weak pull-up resistor (2—10 k) should be placed on this pin to NVpp.
3. This output is actively driven during reset rather than being three-stated during reset.
4. This pin has weak internal pull-up that is always enabled. 5. This pin must always be tied to VSS.
6. Internal thermally sensitive resistor, resistor value varies linearly with temperature. Useful for determining the junction

temperature.

7. The LB_POR_CFG_BOOT_ECC is sampled only during the PORESET negation. This pin with an internal pull down resistor
enables the ECC by default. To disable the ECC an external strong pull up resistor or a buffer released to high impedance is
needed.

8. This pin has weak internal pull-down that is always enabled
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21.3 Core PLL Configuration

RCWL[COREPLL] selects the ratio between the internal coherent system bus clock (csb_clk) and the e300
core clock (core_clk). This table shows the encodings for RCWL[COREPLL]. COREPLL values that are

not listed in this table should be considered as reserved.

NOTE

Core VCO frequency = core frequency x VCO divider. The VCO divider,
which is determined by RCWLR[COREPLL], must be set properly so that
the core VCO frequency is in the range of 400-800 MHz.

Table 58. e300 Core PLL Configuration

RCWL[COREPLL]
core_clk: csb_clk Ratio! VCO Divider (VCOD)?
0-1 2-5 6
nn 0000 0 PLL bypassed PLL bypassed
(PLL off, csb_clk clocks core directly) (PLL off, csb_clk clocks core directly)
11 nnnn n n/a n/a
00 0001 0 1:1 2
01 0001 0 1:1 4
10 0001 0 11 8
00 0001 1 151 2
01 0001 1 151 4
10 0001 1 151 8
00 0010 0 2:1 2
01 0010 0 2:1 4
10 0010 0 2:1 8
00 0010 1 251 2
01 0010 1 251 4
10 0010 1 251 8
00 0011 0 31 2
01 0011 0 31 4
10 0011 0 311 8
Note:

L For any core_clk:csb_clk ratios, the core_clk must not exceed its maximum operating frequency of 400 MHz.
2 Core VCO frequency = core frequency x VCO divider. Note that VCO divider has to be set properly so that the
core VCO frequency is in the range of 400—800 MHz.

22 Thermal

This section describes the thermal specifications of the device.
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23 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
device

23.1 System Clocking

The device includes two PLLs.

1. The platform PLL generates the platform clock from the externally supplied SYS_CLK_IN input.
The frequency ratio between the platform and SYS_CLK_IN is selected using the platform PLL
ratio configuration bits as described in Section 21.2, “System PLL Configuration.”

2. The e300 core PLL generates the core clock as a slave to the platform clock. The frequency ratio
between the e300 core clock and the platform clock is selected using the e300 PLL ratio
configuration bits as described in Section 21.3, “Core PLL Configuration.”

23.2 PLL Power Supply Filtering

Each of the PLLs listed above is provided with power through independent power supply pins (AVpp, for
core PLL and AVpp, for the platform PLL). The AVpp level should always be equivalent to Vpp, and
preferably these voltages are derived directly from Vpp through a low pass filter scheme such as the
following.

There are a number of ways to reliably provide power to the PLLs, but the recommended solution is to
provide independent filter circuits as illustrated in Figure 54, one to each of the two AVpp pins. By
providing independent filters to each PLL the opportunity to cause noise injection from one PLL to the
other is reduced.

This circuit is intended to filter noise in the PLLS’ resonant frequency range from a 500 kHz to 10 MHz

range. It should be built with surface mount capacitors with minimum effective series inductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a

single large value capacitor.

Each circuit should be placed as close as possible to the specific AVpp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitors to the AVpp
pin, which is on the periphery of package, without the inductance of vias.

This figure shows the PLL power supply filter circuits.

10Q
Vbp © VWA l i O AVpp; and AVpp;
2.2 WF 2.2 uF

—— Low ESL Surface Mount Capacitors

Figure 54. PLL Power Supply Filter Circuit
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