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Overview

1 Overview

The MPC8309 incorporatesthe €300c3 (M PC 6 03e-based) core built on Power Architecture® technol ogy,
which includes 16 KB of each L 1 instruction and data caches, dual integer units, and on-chip memory
management units (MMUs). The MPC8309 also includes a 32-bit PCI controller, two DMA engines and
a16/32-bit DDR2 memory controller with 8-bit ECC.

A new communications complex based on QUICC Engine technology forms the heart of the networking
capability of the MPC8309. The QUICC Engine block contains several peripheral controllers and a 32-bit
RISC controller. Protocol support is provided by the main workhorses of the device—the unified

communication controllers (UCCs). A block diagram of the MPC8309 is shown in the following figure.
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Figure 1. MPC8309 block diagram

Each of the five UCCs can support avariety of communication protocols such as 10/100 Mbps MI1/RMI |
Ethernet, HDLC and TDM.

In summary, the MPC8309 provides users with ahighly integrated, fully programmable communications
processor. This helps to ensure that alow-cost system solution can be quickly developed and offers
flexibility to accommodate new standards and evolving system requirements.
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Overview

— External and internal interrupts directed to host processor
— Unique vector number for each interrupt source
* PCl interface
— Designed to comply with PCI Local Bus Specification, Revision 2.3
— 32-bit PCI interface operating at up to 66 MHz
— PCI 3.3-V compatible
— Not 5-V compatible
— Support for host and agent modes
— Support for PCI-to-memory and memory-to-PCl streaming
— Memory pre-fetching of PCI read accesses and support for delayed read transactions
— Support for posting of processor-to-PCI and PCI-to-memory writes
— On-chip arbitration, supporting three masters on PCI
— Aurbiter support for two-level priority request/grant signal pairs
— Support for accesses to all PCl address spaces
— Support for parity
— Selectable hardware-enforced coherency
— Address trandation units for address mapping between host and peripheral
— Mapping from an externa 32-/64-bit address space to the internal 32-bit local space
— Support for dual address cycle (DAC) (as atarget only)
— Internal configuration registers accessible from PCI
— Selectable snooping for inbound transactions
— Four outbound Trandlation Address Windows

— Support for mapping 32-bit internal local memory space to an external 32-bit PCI address
space and trandating that address within the PCI space

— Four inbound Trand ation Address Windows corresponding to defined PClI BARs
— Thefirst BAR is 32-bits and dedicated to on-chip register access
— The second BAR is 32-bits for general use
— The remaining two BARs may be 32- or 64-bits and are also for general use

* Enhanced secure digital host controller (eSDHC)

— Compatible with the SD Host Controller Sandard Specification Version 2.0 with test event
register support

— Compatible with the MMC System Specification Version 4.2

— Compatiblewith the SD Memory Card Specification Version 2.0 and supports the high capacity
SD memory card

— Compatible with the D Input/Output (SDI1O) Card Specification, Version 2.0

— Designed to work with SD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC,
MM _Cplus, and RSMMC cards

— Card bus clock frequency up to 33.33 MHz.
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Electrical characteristics

Direct memory access (DMA) controller (DMA Engine 2)
— Four independent fully programmable DMA channels
— Concurrent execution across multiple channels with programmable bandwidth control
— Misaligned transfer capability for source/destination address
— Data chaining and direct mode
— Interrupt on completed segment, error, and chain
DUART
— Supports 2 DUART
— Each hastwo 2-wire interfaces (RxD, TxD)
— The same can be configured as one 4-wire interface (RxD, TxD, RTS, CTYS)
— Programming model compatible with the original 16450 UART and the PC16550D
Serial peripheral interface (SPI)
— Master or slave support
Power management controller (PMC)
— Supports core doze/nap/sleep/ power management
— Exitslow power state and returns to full-on mode when
— The coreinternal time base unit invokes arequest to exit low power state

— The power management controller detects that the system isnot idle and there are
outstanding transactions on the internal bus or an external interrupt.

Parallel 1/0

— General-purpose 1/0 (GPIO)
— 56 parallel 1/0 pins multiplexed on various chip interfaces
— Interrupt capability
System timers
— Periodic interrupt timer
— Software watchdog timer
— Eight general-purpose timers
Real time clock (RTC) module
— Maintains a one-second count, unique over a period of thousands of years
— Two possible clock sources:
— External RTC clock (RTC_PIT_CLK)
— CSB hus clock
|[EEE Std. 1149.1™ compliant JTAG boundary scan

Electrical characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPC8309. The MPC8309 is currently targeted to these specifications. Some of these specifications are
independent of the /O cell, but areincluded for amore completereference. These are not purely 1/0 buffer
design specifications.
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Electrical characteristics

2.1 Overall DC electrical characteristics

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

2.1.1 Absolute maximum ratings
The following table provides the absolute maximum ratings.

Table 1. Absolute maximum ratings®

Characteristic Symbol Max Value Unit | Notes
Core supply voltage Vop -0.3t01.26 \Y —
PLL supply voltage AVpp4 -0.3t01.26 \'% —
AVpp2
AVpp3
DDR2 DRAM I/O voltage GVpp -0.3t0 1.98 Vv —
PCI, Local bus, DUART, system control and power management, OVpp -0.31t0 3.6 \% 2

IZC, SPI, Mil, RMII, MIl management, eSDHC, FlexCAN, USB and
JTAG I/O voltage

Input voltage DDR2 DRAM signals MV |y -0.3to (GVpp + 0.3) \ 3
DDR2 DRAM reference MVRer -0.3to (GVpp + 0.3) \ 3
Local bus, DUART, SYS_CLK_IN, OV|n —0.3to (OVpp+ 0.3) Vv 4

system control and power
management, 1°C, SPI, and JTAG
signals

PCI OViy -0.3to (OVpp + 0.3) v

Storage temperature range Tstg -55to 150 °C —

Notes:

1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

2. OVDD here refers to NVDDA, NVDDB, NVDDC, NVDDF, NVDDG, and NVDDH from the ball map.

3. Caution: MV |y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.

4. Caution: OV must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.
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DDR2 SDRAM

Table 9. RESET initialization timing specifications (continued)

Input setup time for POR configuration signals 4 — tsys_CLK_IN 1,2
(CFG_RESET_SOURCE[0:3]) with respect to negation of PORESET

Input hold time for POR config signals with respect to negation of 0 — ns 1,
HRESET

Notes:

1. tgys_cLk N is the clock period of the input clock applied to SYS_CLK_IN. For more details, see the MPC8309 PowerQUICC
1l Pro Integrated Communications Processor Family Reference Manual.

2. POR configuration signals consist of CFG_RESET_SOURCEJ0:3].

The following table provides the PLL lock times.
Table 10. PLL lock times

Parameter/Condition Min Max Unit Note

PLL lock times — 100 us —

5.1 Reset signals DC electrical characteristics

Thefollowing table providesthe DC electrical characteristicsfor the MPC8309 reset signals mentioned in
Table 9.

Table 11. Reset signals DC electrical characteristics

Characteristic Symbol Condition Min Max Unit Note
Output high voltage Vou loy=-6.0 mA 24 — \ 1
Output low voltage VoL loL =6.0 mA — 0.5 \ 1
Output low voltage VoL loL=3.2mA — 0.4 \Y 1
Input high voltage Viy — 2.0 OVpp + 0.3 \ 1
Input low voltage Vi — -0.3 0.8 \ —
Input current IIN 0V<V) <0Vpp — % 5 A —

Note:
1. This specification applies when operating from 3.3 V supply.

6 DDR2 SDRAM

This section describes the DC and AC electrical specifications for the DDR2 SDRAM interface of the
MPC8309. Note that DDR2 SDRAM is GV pp(typ) = 1.8 V.

6.1 DDR2 SDRAM DC electrical characteristics

Thefollowing table provides the recommended operating conditionsfor the DDR2 SDRAM component(s)
of the MPC8309 when GV pp(typ) = 1.8 V.

The following table provides the DDR2 capacitance when GV pp(typ) = 1.8 V.
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DDR2 SDRAM

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

Parameter Symbol1 Min Max Unit Note
MCS output setup with respect to MCK tDDKHCS ns 3
333 MHz 2.4 —
266 MHz 25
MCS output hold with respect to MCK tDDKHCX ns 3
333 MHz 2.4 —
266 MHz 25
MCK to MDQS Skew tDDKHMH -0.6 0.6 ns 4
MDQ/MDM output setup with respect to MDQS tpDKHDS, ns 5
tooKLDS
333 MHz 0.8 —
266 MHz 0.9
MDQ/MDM output hold with respect to MDQS tDDKHDX, ps 5
tbDKLDX
333 MHz 900 —
266 MHz 1100
MDQS preamble start tDDKHMP 0.75 x tMCK —_— 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 first two letters of functional block)(signal)(state)(reference)(state) O
inputs and tirst 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,
tbpkHas 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.

2. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.

3. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MDM/MDQS. For the ADDR/CMD
setup and hold specifications, it is assumed that the Clock Control register is set to adjust the memory clocks by 1/2 applied
cycle.

4. Note that tppkHmn follows the symbol conventions described in note 1. For example, tppkumn describes the DDR timing (DD)
from the rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tppknmn €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 adjusts 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. See the MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Reference Manual
for a description and understanding of the timing modifications enabled by use of these bits.

5. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), or data
mask (MDM). The data strobe should be centered inside of the data eye at the pins of the microprocessor.

6. tppkHmp follows the symbol conventions described in note 1.
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Enhanced local bus
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Figure 9. Enhanced local bus signals, GPCM/UPM signals for LCRR[CLKDIV] =2
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Ethernet and MIl management
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8 Ethernet and MIl management

This section provides the AC and DC electrical characteristics for Ethernet interfaces.

8.1 Ethernet controller (10/100 Mbps)—MII/RMII electrical
characteristics

The electrical characteristics specified here apply to all M1l (mediaindependent interface) and RMI|
(reduced media independent interface), except MDIO (management data input/output) and MDC
(management dataclock). TheMIl and RMII aredefined for 3.3 V. Theelectrical characteristicsfor MDIO
and MDC are specified in Section 8.3, “ Ethernet management interface electrical characteristics.”

8.1.1 DC electrical characteristics

All M1l and RMII drivers and receivers comply with the DC parametric attributes specified in the
following table.

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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The following figure shows the RMII receive AC timing diagram.

le

Ethernet and MIl management

< trRmx > tRMXR —>
REF_CLK
tRMXH trRMXF
RXD[1:0]
CRS_DV Valid Data
RX_ER
tRMRDVKH —> <
—> tRMRDXKH

8.3

Figure 16. RMIl receive AC timing diagram

Ethernet management interface electrical characteristics
The electrical characteristics specified here apply to M1l management interface signals MDIO

(management data i nput/output) and MDC (management data clock). The electrical characteristics for
MII1, and RMII are specified in Section 8.1, “Ethernet controller (10/100 Mbps)—MII/RMI1 electrical

characteristics.”

8.3.1

MIl management DC electrical characteristics

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

Table 24. MIl management DC electrical characteristics when powered at 3.3V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 3 3.6
Output high voltage Vou loy=—-1.0mA | OVpp= Min 2.40 OVpp + 0.3
Output low voltage VoL lor=1.0mA | OVpp=Min GND 0. 50 \
Input high voltage ViH — 2.00 — \"
Input low voltage Vi — — 0.80 \
Input current N 0V<VN=OVpp — +5 A
8.3.2 MIl management AC electrical specifications
The following table provides the M1 management AC timing specifications.
Table 25. MIl management AC timing specifications
At recommended operating conditions with OVpp is 3.3 V + 300mV.
Parameter/Condition Symbol1 Min Typical Max Unit Note
MDC frequency fupc — 2.5 — MHz —
MDC period tvbc — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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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.

tmMbcr —

l< tvbc >
MDC
<—tMDCH—>
MDIO \\\3‘:
(Input)
tMDDVKH —>‘
—>
MDIO —\
(Output)

71/

<— tMDDXKH

DN\

tMDKHDX —>

<

N

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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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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IPIC

19 IPIC

This section describes the DC and AC electrical specifications for the external interrupt pins of the
MPC8309.

19.1 IPIC DC electrical characteristics

The following table provides the DC electrical characteristics for the external interrupt pins of the
MPC83009.

Table 47. IPIC DC electrical characteristics?

Characteristic Symbol Condition Min Max Unit
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N — — +5 uA
Output High Voltage Vou loL=-8.0 mA 2.4 —
Output low voltage VoL lo=6.0 mA — 0.5
Output low voltage VoL loL=3.2mA — 0.4

Notes:
1. This table applies for pins IRQ, MCP_OUT, and QE ports Interrupts.
2. MCP_OUT is open drain pins, thus Vgy is not relevant for those pins.

19.2 IPIC AC timing specifications

The following table provides the IPIC input and output AC timing specifications.
Table 48. IPIC Input AC timing specifications?!

Characteristic Symbol? Min Unit

IPIC inputs—minimum pulse width tPiwiD 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. 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 tpyp NS to ensure proper operation when waorking
in edge triggered mode.

20 SPI

This section describes the DC and AC electrical specifications for the SPI of the MPC8309.

20.1 SPI DC electrical characteristics
The following table provides the DC electrical characteristics for the MPC8309 SPI.

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2

44 Freescale Semiconductor



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

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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Package and pin listings

HDLC/TDM/GPIO

HDLC1_TXCLK[CLK16)/GPIO_0/QE_BRG_5/TD AA20 10 OVpp -
M1_TCK[CLK4]
HDLC1_RXCLK[CLK15)/GPIO_1/TDM1_RCK AA21 10 OVpp -
[CLK3]
HDLC1_TXD/GPIO_2/TDM1_TD/CFG_RESET_ AB22 10 OVpp 1
SOURCE[0]
HDLC1_RXD/GPIO_3/TDM1_RD AB23 10 OVpp -
HDLC1_CD_B/GPIO_4/TDM1_TFS W19 10 OVpp -
HDLC1_CTS_B/GPIO_5/TDM1_RFS V19 10 OVpp -
HDLC1_RTS_B/GPIO_6/TDM1_STROBE_B/CF AA23 10 OVpp -
G_RESET_SOURCE[1]
HDLC2_TXCLK[CLK14)/GPIO_16/QE_BRG_7/T Y20 10 OVpp -
DM2_TCK[CLK®6]
HDLC2_RXCLK[CLK13)/GPIO_17/TDM2_RCK Y22 10 OVpp -
[CLK5)/QE_BRG_8
HDLC2_TXD/GPIO_18/TDM2_TD/CFG_RESET W20 10 OVpp 1
_SOURCE[2]
HDLC2_RXD/GPIO_19/TDM2_RD w21 10 OVpp -
HDLC2_CD_B/GPIO_20/TDM2_TFS V20 10 OVpp -
HDLC2_CTS_B/GPIO_21/TDM2_RFS Y23 10 OVpp -
HDLC2_RTS_B/GPIO_22/TDM2_STROBE_B/CF u20 10 OVpp -
G_RESET_SOURCE[3]
Power
AVDD1 L16 - - -
AVDD2 M16 - - -
AvVDD3 N8 - - -
GVvDD Fe6, G6, H6, J6, K6, L6, - - -
N6, P6, R6, T6, U6, V6,
V7
NVDD F7,F8, F9, F10, F11, - - -

F12, F13,F14, F15, F16,
F17, F18,G18,H18, J18,
L18, M18, N18, P18R18,
T18, U18, V8, V9, V10,
V11, V12,V13,V14, V15,
Vie, V17,V18
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Clocking

Table 55. Operating Frequencies for MAPBGA (continued)

Characteristict Max Operating Frequency Unit
DDR2 memory bus frequency (MCLK)? 167 MHz
Local bus frequency (LCLKn)3 66 MHz

Notes:

1. The SYS_CLK_IN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen such that the resulting

csb_clk, MCLK, LCLK, and core_clk frequencies do not exceed their respective maximum or minimum operating

frequencies.

2. The DDR2 data rate is 2x the DDR2 memory bus frequency.

3. The local bus frequency is 1/2, 1/4, or 1/8 of the Ib_clk frequency (depending on LCRR[CLKDIV]) which is in turn 1x or 2x
the csb_clk frequency (depending on RCWL[LBCM]).

23.4 System PLL configuration
The system PLL iscontrolled by the RCWL[SPMF] parameter. Table 56 shows the multiplication factor

encodings for the system PLL.

System PLL VCO frequency = 2 x (CSB frequency) x (System PLL VCO
divider). The VCO divider needsto be set properly so that the System PLL

NOTE

V CO freguency isin the range of 450-750 MHz.

Table 56. System PLL multiplication factors

RCWL[SPMF] System PLL Multiplication Factor

0000 Reserved
0001 Reserved
0010 x 2
0011 x 3
0100 x4
0101 x5
0110 x 6

0111-1111 Reserved

As described in Section 23, “Clocking,” the LBCM, DDRCM, and SPMF parameters in the reset

configuration word low select the ratio between the primary clock input (SYS_CLK_IN) and the internal
coherent system busclock (csb_clk). Thefollowing table showsthe expected frequency valuesfor the CSB

frequency for selected csb_clk to SYS CLK_IN ratios.
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NOTE

The VCO divider (RCWL[CEVCOD]) must be set properly so that the
QUICC Engine VCO freguency isin the range of 300600 MHz. The
QUICC Engine frequency isnot restricted by the CSB and core frequencies.
The CSB, core, and QUICC Engine frequencies should be selected
according to the performance requirements.

The QUICC Engine VCO frequency is derived from the following
equations:

ge_clk = (primary clock input x CEPMF) + (1 + CEPDF)
QUICC Engine VCO Frequency = ge_clk x VCO divider x (1 + CEPDF)

23.7 Suggested PLL configurations

Clocking

To simplify the PLL configurations, the MPC8309 might be separated into two clock domains. The first
domain containsthe CSB PLL andthe corePLL. Thecore PLL isconnected serially to the CSB PLL, and
has the csb_clk asitsinput clock. The second clock domain has the QUICC Engine PLL. The clock
domains are independent, and each of their PLLsis configured separately.

The following table shows suggested PLL configurations for 33 and 66 MHz input clocks.

Table 61. Suggested PLL configurations

Core Input Clock CSB Core SrL]JgIﬁ](é
Conf No. SPMF PLL CEPMF CEDF Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (MH2)
1 0100 0000100 0111 0 33.33 133.33 266.66 233
2 0010 0000100 0111 1 66.67 133.33 266.66 233
3 0100 0000101 0111 0 33.33 133.33 333.33 233
4 0101 0000101 1001 0 25 125 312.5 225
5 0010 0000101 0111 1 66.67 133.33 333.33 233
6 0100 0000110 0111 0 33.33 133.33 399.96 233
7 0101 0000110 1000 0 25 125 375 225
8 0010 0000110 0011 0 66.67 133.33 399.96 233
9 0101 0000101 0111 0 33.33 166.67 416.67 233
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Ordering information

The following table summarizes the signal impedance targets. The driver impedance is targeted at
minimum Vpp, nominal OVpp, 105°C.

Table 63. Impedance characteristics

RN 42 Target 20 Target Zy ?
Rp 42 Target 20 Target Zy ?
Differential NA NA ZpiFF ?

Note: Nominal supply voltages. See Table 1, T; = 105°C.

25.5 Configuration pin multiplexing

The MPC8309 provides the user with power-on configuration options which can be set through the use of

external pull-up or pull-down resistors of 4.7 kQ on certain output pins (Refer to the “ Reset, Clocking
and Initialization” of MPC8309 Power QUICC Il Pro Integrated Communications Processor Family
Reference Manual). These pins are generally used as output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins
while HRESET isasserted, islatched when HRESET deasserts, at which timetheinput receiver isdisabled
and the I/O circuit takes on its normal function. Careful board layout with stubless connections to these
pull-up/pull-down resistors coupled with the large val ue of the pull-up/pull-down resistor should minimize
the disruption of signal quality or speed for output pins thus configured.

26 Ordering information

This section presents ordering information for the devices discussed in this document, and it shows an
example of how the partsare marked. Ordering information for the devicesfully covered by this document
isprovided in Section 26.1, “Part numbers fully addressed by this document.”

26.1 Part numbers fully addressed by this document

The following table provides the Freescale part numbering nomenclature for the MPC8309 family. Note
that the individual part numbers correspond to a maximum processor core frequency. For available
frequencies, contact your local Freescale sales office. In addition to the maximum processor core
frequency, the part numbering scheme also includes the maximum effective DDR memory speed and
QUICC Engine busfrequency. Each part number also containsarevision code which refersto the die mask
revision number.
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