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DDR2 SDRAM

Table 12. DDR2 SDRAM DC electrical characteristics for GVpp(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Note
1/0 supply voltage GVpp 1.7 1.9 \Y 1
I/0 reference voltage MVREF 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vit MVREF - 0.04 MVREF + 0.04 \ 3
Input high voltage Vin MVREF+ 0.125 GVpp + 0.3 % —
Input low voltage Vi -0.3 MVREF —-0.125 \ —
Output leakage current loz -9.9 9.9 UA 4
Output high current (Voyt = 1.35V) loH -13.4 — mA —
Output low current (Vo = 0.280 V) loL 13.4 — mA —

Notes:
1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.

2. MVREEF is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVREF may not exceed +2% of the DC value.

3. V17 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVREEF. This rail should track variations in the DC level of MVREF.

4. Output leakage is measured with all outputs disabled, 0 V < Vgt < GVpp.

Table 13. DDR2 SDRAM capacitance for GVpp(typ) = 1.8V

Parameter/Condition Symbol Min Max Unit Note
Input/output capacitance: DQ, DQS Cio 6 8 pF 1
Delta input/output capacitance: DQ, DQS Cpio — 0.5 pF 1

Note:
1. This parameter is sampled. GVpp=1.8V £ 0.100 V, f=1MHz, Ty, =5 °C, \y1=GVpp+ 2,
Vout (peak-to-peak) = 0.2 V.

6.2 DDR2 SDRAM AC electrical characteristics
This section provides the AC electrical characteristics for the DDR2 SDRAM interface.

6.2.1 DDR2 SDRAM input AC timing specifications

Thistable provides the input AC timing specifications for the DDR2 SDRAM (GV pp(typ) = 1.8 V).

Table 14. DDR2 SDRAM input AC timing specifications for 1.8-V interface
At recommended operating conditions with GVpp of 1.8 V+ 100mV.

Parameter Symbol Min Max Unit Note
AC input low voltage Vi — MVREF - 0.25 \ —
AC input high voltage ViH MVREF + 0.25 — \" —

The following table provides the input AC timing specifications for the DDR2 SDRAM interface.
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DDR2 SDRAM

Table 15. DDR2 SDRAM input AC timing specifications
At recommended operating conditions with GVpp of 1.8V + 100mV.

Parameter Symbol Min Max Unit Note

Controller skew for MDQS—MDQ/MDM tciskew ps 1,2
266 MHz -750 750

Notes:

1. toiskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
is captured with MDQS[n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tpgkew- This can be
determined by the equation: tpigkew = +(T/4 — abs(iciskew)) Where T is the clock period and abs(iciskew) is the absolute
value of tC|SKEW‘

The following figure shows the input timing diagram for the DDR controller.
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Figure 4. DDR input timing diagram

6.2.2 DDR2 SDRAM output AC timing specifications

The following table provides the output AC timing specifications for the DDR2 SDRAM interfaces.

Table 16. DDR2 SDRAM output AC timing specifications
At recommended operating conditions with GVpp of 1.8V + 100mV.

Parameter Symbol1 Min Max Unit Note
MCK cycle time, (MCK/MCK crossing) tmck 5.988 8 ns 2
ADDR/CMD output setup with respect to MCK tDDKHAS ns 3
333 MHz 2.4 —
266 MHz 25
ADDR/CMD output hold with respect to MCK tDDKHAX ns 3
333 MHz 2.4 —
266 MHz 25
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DDR2 SDRAM

The following figure shows the DDR SDRAM output timing for the MCK to MDQS skew measurement
(tooKHMH)-
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Figure 5. Timing diagram for tppkHmH

The following figure shows the DDR2 SDRAM output timing diagram.
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Figure 6. DDR2 SDRAM output timing diagram
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Ethernet and MIl management

The following figure shows the RMII transmit AC timing diagram.

< trRmx > tRMXR —>
REF_CLK
<—tRMXH
TXDI[1:0] ><
TX_EN

—>| tRMTKHDX [<—

Figure 15. RMII transmit AC timing diagram

8.2.2.2 RMII receive AC timing specifications
The following table provides the RMI1 receive AC timing specifications.

Table 23. RMIl receive AC timing specifications
At recommended operating conditions with OVpp of 3.3 V + 300mV.

Parameter/Condition Symbol? Min Typical Max Unit
REF_CLK clock period tRMmx — 20 — ns
REF_CLK duty cycle tanmx/trMx 35 — 65 %
RXDI[1:0], CRS_DV, RX_ER setup time to REF_CLK {RMRDVKH 4.0 — — ns
RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK tRMRDXKH 2.0 — — ns
REF_CLK clock rise V| (min) to V|y(max) tRVMXR 1.0 — 4.0 ns
REF_CLK clock fall time V|y(max) to V) (min) tRMXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of s three 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, tryrpykH Symbolizes RMII
receive timing (RMR) with respect to the time data input signals (D) reach the valid state (V) relative to the tgyx clock
reference (K) going to the high (H) state or setup time. Also, tryrpxkL Symbolizes RMII receive timing (RMR) with respect to
the time data input signals (D) went invalid (X) relative to the tgyx 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 tgyx represents the RMIl (RM) reference (X) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).
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Ethernet and MIl management

Table 25. MIl management AC timing specifications (continued)
At recommended operating conditions with OVpp is 3.3 V + 300mV.

Parameter/Condition Symbol1 Min Typical Max Unit Note
MDC to MDIO delay tMDKHDX 10 — 70 ns —
MDIO to MDC setup time tMDDVKH 8.5 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time tMDCR — — 10 ns —
MDC fall time tMDHF — — 10 ns —
Note:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state) (reference)(state) for
inputs and Yfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, typkHpx Symbolizes management
data timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time.
Also, typpvkH Symbolizes management data timing (MD) with respect to the time data input signals (D) reach the valid state
(V) relative to the typ¢ 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).

The following figure shows the M1 management AC timing diagram.
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Figure 17. Mll management interface timing diagram
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9 TDM/SI

This section describesthe DC and AC electrical specificationsfor thetime-division-multiplexed and serial
interface of the MPC83009.

9.1 TDM/SI DC electrical characteristics

The following table provides the DC electrical characteristics for the MPC8309 TDM/SI.
Table 26. TDM/SI DC electrical characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loq=-2.0 mA 2.4 — \'%
Output low voltage VoL loL=3.2mA — 0.5 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N 0V<Vy<O0Vpp — +5 A

9.2 TDM/SI AC timing specifications

The following table provides the TDM/SI input and output AC timing specifications.
Table 27. TDM/SI AC timing specifications?®

Characteristic Symbol? Min Max Unit
TDM/SI outputs—External clock delay tsekHOV 2 14 ns
TDM/SI outputs—External clock High Impedance tsEkHOX 2 10 ns
TDM/SI inputs—External clock input setup time tSEIVKH 5 — ns
TDMY/SI inputs—External clock input hold time tSEIXKH 2 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of Y first 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, tsgkox symbolizes the TDM/SI

outputs external timing (SE) for the time trp),,5 memory clock reference (K) goes from the high state (H) until outputs (O)
are invalid (X).

The following figure provides the AC test load for the TDM/SI.

Output {) Zo=500Q <\ AAA OVpp/2
] RL = 50 Q

Figure 18. TDM/SI AC test load
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DUART

13 DUART

This section describes the DC and AC electrical specificationsfor the DUART interface of the MPC8309.

13.1 DUART DC electrical characteristics

The following table provides the DC electrical characteristics for the DUART interface of the MPC8309.
Table 35. DUART DC electrical characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage OVpp Vi -0.3 0.8 \
High-level output voltage, loy = —100 A Vou OVpp-0.2 — \
Low-level output voltage, Io. = 100 uA VoL — 0.2 \"
Input current (0 V <V < OVpp)' N — +5 uA
Note:
1. Note that the symbol V), in this case, represents the OV symbol referenced in Table 1 and Table 2.
13.2 DUART AC electrical specifications
The following table provides the AC timing parameters for the DUART interface of the MPC8309.
Table 36. DUART AC timing specifications
Parameter Value Unit Note
Minimum baud rate 256 baud —
Maximum baud rate >1,000,000 baud 1
Oversample rate 16 — 2

Notes:

1. Actual attainable baud rate is limited by the latency of interrupt processing.
2. The middle of a start bit is detected as the 8" sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are

sampled each 16" sample.
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eSDHC

Table 38. eSDHC AC timing specifications (continued)
At recommended operating conditions with OVpp =3.3 V

Parameter Symbol1 Min Max Unit Notes
Input hold times: SD_CMD, SD_DATx, SD_CD to tSHSIXKH 2.5 — ns 3,4
SD_CLK
Output delay time: SD_CLK to SD_CMD, SD_DATx valid tsHskHOV -3 3 ns 4
Notes:

1. The symbols used for timing specifications herein follow the pattern of tfirst three letters of functional block)(signal)(state)
(reference)(state) for inputs and t(first three letters of functional block)(reference)(state)(signal)(state) for outputs. For example, trHsKHOV
symbolizes eSDHC high-speed mode device timing (SHS) clock reference (K) going to the high (H) state, with respect to the
output (O) reaching the invalid state (X) or output hold time. Note that in general, the clock reference symbol is based on five
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).

2. In full-speed mode, the clock frequency value can be 0—25 MHz for an SD/SDIO card and 0—20 MHz for an MMC card. In
high-speed mode, the clock frequency value can be 0—-33.25 MHz for an SD/SDIO card and 0-52 MHz for an MMC card.

3. To satisfy hold timing, the delay difference between clock input and cmd/data input must not exceed 2 ns.

4, CCARD <10 pF, (1 Card), and CL = CBUS + CHOST + CCARD <40 pF

The following figure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tsHSCKL tSHSCKH

—>
t
VM = Midpoint Voltage (OVpp/2) tsHsckR SHSCKF

Figure 28. eSDHC clock input timing diagram
The following figure provides the data and command input/output timing diagram.

VM
sopck M J AR _L—AL
External Clock Y—i

tSHSIVKH tSHSIXKH

<>
<>

4
y

SD_DAT/CMD
Inputs

SD_DAT/CMD

OQutputs ><

< >,
>

tsHskHOV

VM = Midpoint Voltage (OVpp/2)

Figure 29. eSDHC data and command input/output timing diagram referenced to clock
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FlexCAN

15 FlexCAN

This section describes the DC and AC electrical specifications for the FlexCAN interface.

15.1 FlexCAN DC electrical characteristics

The following table provides the DC electrical characteristics for the FlexCAN interface.

Table 39. FlexCAN DC electrical characteristics (3.3V)
For recommended operating conditions, see Table 2

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2 — \" 1
Input low voltage Vi — 0.8 \ 1
Input current (OV)y =0V or OV |y = OVpp) N — +5 uA 2
Output high voltage (OVpp = min, lgy = =2 mA) Vou 24 — \Y —
Output low voltage (OVpp = min, lg. = 2 mA) VoL — 0.4 \ —

Note:

1. Min V, .and max V| values are based on the respective min and max OV)y values found in Table 2.
2. QV)\ represents the input voltage of the supply. It is referenced in Table 2.

15.2 FlexCAN AC timing specifications
The following table provides the AC timing specifications for the FlexCAN interface.

Table 40. FlexCAN AC timing specifications
For recommended operating conditions, see Table 2

Parameter Min Max Unit Notes

Baud rate 10 1000 Kbps —
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Timers

17 Timers
This section describes the DC and AC electrical specifications for the timers of the MPC8309.

17.1 Timer DC electrical characteristics

Thefollowing table providesthe DC electrical characteristics for the MPC8309 timer pins, including TIN,
TOUT, TGATE, and RTC_PIT_CLK.

Table 43. Timer DC electrical characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loq=-6.0mA 2. 4 — \%
Output low voltage VoL loL=6.0 mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N 0V<V)<OVpp — = 5 uA

17.2 Timer AC timing specifications

The following table provides the timer input and output AC timing specifications.

Table 44. Timer input AC timing specifications?!

Characteristic Symbol? Min Unit

Timers inputs—minimum pulse width triwip 20 ns

Notes:

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

2. Timer inputs and outputs are asynchronous to any visible clock. Timer outputs should be synchronized before use by any
external synchronous logic. Timer inputs are required to be valid for at least trjyp ns to ensure proper operation.

The following figure provides the AC test load for the timers.

Output *{) Zy=500Q () - '\/\/\6 OVpp/2
L=50Q

Figure 32. Timers AC test load
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JTAG

The following figure shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—> <— INEIXKH !
) tNEIVKH l<— !
Input Signals: !
SPIMOSI :
(See Note) [
| |
) <— tNEKHOV |
Qutput Signals: |
SPIMISO - ------------ B T GE ST,
(See Note) !

Note: The clock edge is selectable on SPI.

Figure 35. SPI AC Timing in slave mode (external clock) diagram

The following figure shows the SPI timing in master mode (internal clock).

SPICLK (Qutput)

tNIXKH

Input Signals:
SPIMISO - - -
(See Note)

Qutput Signals: |
SPIMOSI - -------------- EEEEEEEEEEEEE D SEE LR R R R R
(See Note) !

Note: The clock edge is selectable on SPI.
Figure 36. SPI AC timing in master mode (internal clock) diagram

21 JTAG

This section describes the DC and AC electrical specifications for the IEEE Std. 1149.1™ (JTAG)
interface of the MPC83009.

21.1 JTAG DC electrical characteristics

The following table provides the DC electrical characteristics for the IEEE Std. 1149.1 (JTAG) interface
of the MPC83009.

Table 51. JTAG interface DC electrical characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loq=-6.0mA 2. 4 — \%
Output low voltage VoL loL=6.0 mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \
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Package and pin listings
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Figure 42. Mechanical dimensions and bottom surface nomenclature of the MPC8309 MAPBGA

Notes:

1. All dimensions are in millimeters.

2. Dimensions and tolerances per ASME Y14.5M-1994.

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

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
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Package and pin listings

22.3 Pinout listings
Following table shows the pin list of the MPC8309.

Table 53. MPC8309 pinout listing

Signal Terminal Pad Dir Power Supply Notes
DDR Memory Controller Interface
MEMC_MDQO us 10 GVpp —
MEMC_MDQf AA1 10 GVpp —
MEMC_MDQ2 w3 10 GVpp —
MEMC_MDQ3 R5 10 GVpp —
MEMC_MDQ4 w2 10 GVpp —
MEMC_MDQ5 UK} 10 GVpp —
MEMC_MDQ#6 u2 10 GVpp —
MEMC_MDQ7 T3 10 GVpp —
MEMC_MDQ8 H3 10 GVpp —
MEMC_MDQ9 H4 10 GVpp —
MEMC_MDQ10 G3 10 GVpp —
MEMC_MDQ11 F3 10 GVpp —
MEMC_MDQ12 G5 10 GVpp —
MEMC_MDQ13 F4 10 GVpp —
MEMC_MDQ14 F5 10 GVpp —
MEMC_MDQ15 E3 10 GVpp —
MEMC_MDQ16 V4 10 GVpp —
MEMC_MDQ17 Y2 10 GVpp —
MEMC_MDQ18 Y1 10 GVpp —
MEMC_MDQ19 u4 10 GVpp —
MEMC_MDQ20 Vi 10 GVpp —
MEMC_MDQ21 R4 10 GVpp —
MEMC_MDQ22 U1 10 GVpp —
MEMC_MDQ23 T2 10 GVop —
MEMC_MDQ24 J5 10 GVpp —
MEMC_MDQ25 G2 10 GVpp —
MEMC_MDQ26 G1 10 GVpp —
MEMC_MDQ27 F1 10 GVop —
MEMC_MDQ28 E2 10 GVpp —
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Package and pin listings

MEMC_MDQ29 D2 10 GVop
MEMC_MDQ30 c2 10 GVop
MEMC_MDQ31 C1 10 GVop
MEMC_MECCO Y5 10 GVop
MEMC_MECC1 AA4 10 GVpp
MEMC_MECC2 Y4 10 GVpp
MEMC_MECC3 AA3 10 GVpp
MEMC_MECC4 AC2 10 GVop
MEMC_MECC5 AB2 10 GVop
MEMC_MECC6 Y3 10 GVop
MEMC_MECC7 AB1 10 GVpp
MEMC_MDMO W1 o) GVpp
MEMC_MDM1 Ed 0 GVpp
MEMC_MDM2 V3 0 GVop
MEMC_MDM3 D1 0 GVop
MEMC_MDM8 W5 0 GVop
MEMC_MDQS0 T5 10 GVpp
MEMC_MDQS1 H5 10 GVpp
MEMC_MDQS2 P5 10 GVpp
MEMC_MDQS3 E5 10 GVop
MEMC_MDQS8 V5 10 GVop
MEMC_MBAO K2 0 GVop
MEMC_MBA1 K3 0 GVop
MEMC_MBA2 N5 o) GVpp
MEMC_MAO L3 o) GVpp
MEMC_MA1 L5 0 GVop
MEMC_MA2 L2 0 GVop
MEMC_MA3 L1 0 GVop
MEMC_MA4 M3 0 GVop
MEMC_MA5 M4 o) GVpp
MEMC_MAG6 M1 o) GVpp
MEMC_MA7 N1 0 GVop
MEMC_MA8 N2 0 GVop
MEMC_MA9 N3 0 GVop
MEMC_MA10 L4 0 GVop
MEMC_MA11 P2 o) GVpp
MEMC_MA12 N4 o) GVpp
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Package and pin listings

MEMC_MA13 P1 (0] GVpp -
MEMC_MWE_B Ji (0] GVpp -
MEMC_MRAS_B K1 (0] GVpp -
MEMC_MCAS_B J3 o] GVpp -
MEMC_MCS_BO J4 o] GVpp -
MEMC_MCS_B1 K5 (0] GVpp -
MEMC_MCKE P4 O GVpp -
MEMC_MCKO R1 (0] GVpp -
MEMC_MCK1 R3 (0] GVpp -
MEMC_MCK_BO T (0] GVpp -
MEMC_MCK_B1 P3 (0] GVpp -
MEMC_MODTO H1 (0] GVpp -
MEMC_MODTH1 H2 (0] GVpp -
MEMC_MVREF M6 GVpp -
Local Bus Controller Interface
LADO B5 10 OVpp -
LAD1 A4 10 OVpp -
LAD2 C7 10 OVpp -
LAD3 D9 10 OVpp -
LAD4 A5 10 OVpp -
LAD5 E10 10 OVpp -
LAD6 A6 10 OVpp -
LAD7 Ccs8 10 OVpp -
LAD8 D10 10 OVpp -
LAD9 A7 10 OVpp -
LAD10 B7 10 OVpp -
LAD11 C9 10 OVpp -
LAD12 E11 10 OVpp -
LAD13 B8 10 OVpp -
LAD14 A8 10 OVpp -
LAD15 C10 10 OVpp -
LA16 C11 10 OVpp -
LA17 B10 (0] OVpp -
LA18 D12 o) OVpp -
LA19 A9 (0] OVpp -
LA20 E12 o) OVpp -
LA21 B11 o) OVpp -
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LA22 A11 0 OVpp -
LA23 A10 0 OVpp -
LA24 c12 o) OVpp -
LA25 A12 0 OVpp -
LCLKO E13 o) OVpp -
LCS_BO D13 o) OVpp 2
LCS_B1 c13 o) OVpp 2
LCS_B2 A13 o OVpp 2
LCS_B3 B13 o) OVpp 2
LWE_BO/LFWE_BO/LBS_BO A4 0 OVpp -
LWE_B1/LBS_B1 B14 o) OVpp -
LBCTL A15 0 OVpp -
LGPLO/LFCLE C14 0 OVpp -
LGPL1/LFALE C15 0 OVpp -
LGPL2/LOE_B/LFRE_B B16 o) OVpp 2
LGPL3/LFWP_B A16 0 OVpp -
LGPL4/LGTA_B/LUPWAIT/LFRB_B E14 10 OVpp 2
LGPL5 B17 o) OVpp -
LALE A17 0 OVpp -
DUART
UART1_SOUT{ AB7 o OVpp -
UART1_SIN1 AC6 | OVpp -
UART1_SOUT2/UART1_RTS_B1 W10 0 OVpp -
UART1_SIN2/UART1_CTS_B1 Y9 | OVpp -
12C
IIC_SDA1 A20 10 OVpp 1
IIC_SCL1 B20 10 OVpp 1
IIC_SDA2 /CKSTOP_OUT_B D19 10 OVpp 1
IIC_SCL2/CKSTOP_IN_B C20 10 OVpp 1
Interrupts
IRQ_BO_MCP_IN_B A21 10 OVpp -
IRQ_B1/MCP_OUT_B A22 10 OVpp -
IRQ_B2/CKSTOP_IN_B E18 | OVpp -
IRQ_B3/CKSTOP_OUT_B/INTA_B E19 10 OVpp -
SPI
SPIMOSI B19 10 OVpp -
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SPIMISO E16 10 OVpp

SPICLK E17 10 OVpp

SPISEL A19 [ OVpp
SPISEL_BOOT_B D18 OVpp

JTAG

TCK A2 [ OVpp

TDI C5 I OVpp

TDO A3 (0] OVpp

T™S D7 [ OVpp

TRST_B E9 [ OVpp

Test Interface
TEST_MODE C6 [ OVpp
System Control Signals
HRESET_B w23 10 OVpp
PORESET_B w22 [ OVpp
Clock Interface
QE_CLK_IN R22 [ OVpp
SYS_CLK_IN R23 | OVpp
SYS_XTAL_IN P23 [ OVpp
SYS_XTAL_OUT P19 0 OVpp
PCI_SYNC_IN T23 [ OVpp
PCI_SYNC_OUT R20 (0] OVpp
CFG_CLKIN_DIV_B u23 | OVpp
RTC_PIT_CLOCK V23 |
Miscellaneous Signals
QUIESCE_B D6 O OVpp
THERMO E8 OVpp
GPIO

GPIO_0/SD_CLK/MSRCIDO (DDR ID) E4 10 OVpp -
GPIO_1/SD_CMD/MSRCID1 (DDR ID) E6 10 OVpp -
GPIO_2/SD_CD/MSRCID2 (DDR ID) D3 10 OVpp -
GPI0O_3/SD_WP/MSRCID3 (DDR ID) E7 10 OVpp -
GPI0O_4/SD_DAT0/MSRCID4 (DDR ID) D4 10 OVpp -
GPIO_5/SD_DAT1/MDVAL (DDR ID) C4 10 OVpp -
GPIO_6/SD_DAT2/QE_EXT_REQ_3 B2 10 OVpp -
GPIO_7/SD_DAT3/QE_EXT_REQ_1 B3 10 OVpp -
GPIO_8/RXCAN1/LSRCID0O/LCS_B4 Ci16 10 OVpp -
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PCI_AD8/ E21 10 OVpp -
PCI_ADY/ H20 10 OVpp -
PCI_AD10/ D22 10 OVpp -
PCI_AD11/ D23 10 OVpp -
PCI_AD12/ J19 10 OVpp -
PCI_AD13/ F21 10 OVpp -
PCI_AD14/ G21 10 OVpp -
PCI_AD15/ E22 10 OVpp -
PCI_AD16/ E23 10 OVpp -
PCI_AD17/ J20 10 OVpp -
PCI_AD18/ F23 10 OVpp -
PCI_AD19/ G23 10 OVpp -
PCI_AD20 K19 10 OVpp -
PCI_AD21 H21 10 OVpp -
PCI_AD22 L19 10 OVpp -
PCI_AD23 G22 10 OVpp -
PCI_AD24 H23 10 OVpp -
PCI_AD25 J21 10 OVpp -
PCI_AD26 H22 10 OVpp -
PCI_AD27 J23 10 OVpp -
PCI_AD28 K18 10 OVpp -
PCI_AD29 K21 10 OVpp -
PCI_AD30 K22 10 OVpp -
PCI_AD31 K23 10 OVpp -
PCI_C_BE_BO0 L20 10 OVpp -
PCI_C_BE_B1 L23 10 OVpp -
PCI_C_BE_B2 L22 10 OVpp -
PCI_C_BE_B3 L21 10 OVpp -
PCI_PAR M19 10 OVpp -
PCI_FRAME_B M20 10 OVpp -
PCI_TRDY_B M23 10 OVpp -
PCI_IRDY_B M21 10 OVpp -
PCI_STOP_B N23 10 OVpp -
PCI_DEVSEL_B N22 10 OVpp -
PCI_IDSEL N21 10 OVpp -
PCI_SERR_B N19 10 OVpp -
PCI_PERR_B P20 10 OVpp -
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23.1 Clocking in PCI host mode

When the MPC8309 is configured as a PCI host device (RCWH[PCIHOST] = 1), SYS CLK_INisits
primary input clock. SYS CLK_IN feedsthe PCI clock divider (+2) and the PCI_SYNC_OUT and
PCI_CLK multiplexors. The CFG_CLKIN_DIV configuration input selects whether SYS CLK_IN or
SYS CLK_IN/2isdriven out onthe PCI_SYNC_OUT signal.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow theinternal clock subsystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC_IN,
with equal delay to all PCI agent devices in the system.

23.1.1 PClclock outputs (PCI_CLK][0:2])

When the MPC8309 is configured as a PCI hogt, it provides three separate clock output signals,
PCI_CLK][O0:2], for external PCI agents.

When the device comes out of reset, the PCI clock outputs are disabled and are actively driven to a steady
low state. Each of theindividual clock outputs can be enabled (enable toggling of the clock) by setting its
corresponding OCCR[PCICOER] bhit. All output clocks are phase-aligned to each other.

23.2 Clocking in PCl agent mode

When the MPC8309 is configured as a PCl agent device, PCI_SYNC_IN isthe primary input clock. In
agent mode, the SYS_CLK _IN signal should betied to GND, and the clock output signals, PCI_CLKnand
PClI_SYNC_OUT, are not used.

23.3 System clock domains
As shown in Figure 43, the primary clock input (frequency) is multiplied up by the system phase-locked
loop (PLL) and the clock unit to create four major clock domains:

» The coherent system bus clock (csb_clk)

» The QUICC Engine clock (ge_clk)

* Theinternal clock for the DDR controller (ddr_clk)

* Theinterna clock for the local bus controller (Ibc_clk)

The csb_clk frequency is derived from the following equation:

csb_clk=[PCl_SYNC_IN x (1 + ~CFG_CLKIN_DIV)] x SPMF Eqgn. 1

In PCI host mode,

PCI_SYNC_IN = SYS_CLK_IN = (1 + ~CFG_CLKIN_DIV) . Eqn. 2

The csb_clk serves as the clock input to the e300 core. A second PLL inside the core multiplies up the
csb_clk frequency to create theinternal clock for the core (core_clk). The system and core PLL multipliers
are selected by the SPMF and COREPLL fieldsin the reset configuration word low (RCWL) whichis
loaded at power-on reset or by one of the hard-coded reset options. For more information, see the Reset
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Table 58. €300 Core PLL configuration (continued)

RCWL[COREPLL]
core_clk : csb_clk Ratio VCO Divider
0-1 2-5 6
01 0011 0 3:1 +4
10 0011 0 3:1 +8
11 0011 0 3:1 +8
NOTE

Core VCO freguency = core frequency x VCO divider. The VCO divider
(RCWL[COREPLL[0:1]]), must be set properly so that the core VCO
frequency isin the range of 400-800 MHz.

23.6 QUICC Engine PLL configuration

The QUICC Engine PLL is controlled by the RCWL[CEPMF] and RCWL[CEPDF]| parameters. The
following table shows the multiplication factor encodings for the QUICC Engine PLL.

Table 59. QUICC Engine PLL multiplication factors

RCWL[CEPME] RCWL[CEPDF] QUICC Engine PLL (hgu:tg)gs\?ii[%nEI;aDc;)m = RCWL[CEPMF]/
00000-00001 0 Reserved
00010 0 x 2
00011 0 x 3
00100 0 x 4
00101 0 x5
00110 0 x 6
00111 0 X7
01000 0 x 8
01001-11111 0 Reserved

The RCWL[CEVCOD] denotes the QUICC Engine PLL VCO internal frequency as shown in the
following table.

Table 60. QUICC Engine PLL VCO divider

RCWL[CEVCOD] VCO Divider
00 2
01 4
10 8
11 Reserved
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