
NXP USA Inc. - PPC8309VMAFDCA Datasheet

Welcome to E-XFL.COM

Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Obsolete

Core Processor PowerPC e300c3

Number of Cores/Bus Width 1 Core, 32-Bit

Speed 333MHz

Co-Processors/DSP Communications; QUICC Engine

RAM Controllers DDR2

Graphics Acceleration No

Display & Interface Controllers -

Ethernet 10/100Mbps (3)

SATA -

USB USB 2.0 (1)

Voltage - I/O 1.8V, 3.3V

Operating Temperature 0°C ~ 105°C (TA)

Security Features -

Package / Case 369-LFBGA

Supplier Device Package 369-PBGA (19x19)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/ppc8309vmafdca

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/ppc8309vmafdca-4474959
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors


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

2 Freescale Semiconductor
 

Overview

1 Overview
The MPC8309 incorporates the e300c3 (MPC 6 03e-based) core built on Power Architecture® technology, 
which includes 16 KB of each L1 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 
a 16/32-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.

Figure 1. MPC8309 block diagram

Each of the five UCCs can support a variety of communication protocols such as 10/100 Mbps MII/RMII 
Ethernet,  HDLC and TDM.

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

2 RMII/MII2x TDM Ports

16-KB
D-Cache

16-KB
I-Cache

e300c3 Core with Power2x DUART

Interrupt

I2C
Timers

GPIO

Enhanced DDR2
ControllerController

 

Baud Rate
Generators

Accelerators

Single 32-bit RISC CP Serial DMA

Serial Interface

QUICC Engine™ Block

U
C

C
7

U
C

C
5

U
C

C
3

U
C

C
2

U
C

C
1

Time Slot Assigner

16 KB Multi-User RAM

FPU

Management

SPI
RTC

Local Bus

2x HDLC

 

 
1 RMII/MII

2x IEEE 1588

USB 2.0 HS
Host/Device/OTG

ULPI

4 FlexCAN eSDHC

48 KB Instruction RAM

DMA
Engine 2

DMA
Engine 1 PCI Controller

IO 

Sequencer 



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

6 Freescale Semiconductor
 

Overview

— Supports 1-/4-bit SD and SDIO modes, 1-/4-bit modes

– Up to 133 Mbps data transfer for SD/SDIO/MMC cards using 4 parallel data lines

— Supports block sizes of 1 ~ 4096 bytes

• Universal serial bus (USB) dual-role controller

— Designed to comply with Universal Serial Bus Revision 2.0 Specification

— Supports operation as a stand-alone USB host controller

— Supports operation as a stand-alone USB device

— Supports high-speed (480-Mbps), full-speed (12-Mbps), and low-speed (1.5-Mbps) operations. 
Low speed is only supported in host mode.

• FlexCAN module 

— Full implementation of the CAN protocol specification version 2.0B

— Up to 64 flexible message buffers of zero to eight bytes data length

— Powerful Rx FIFO ID filtering, capable of matching incoming IDs

— Selectable backwards compatibility with previous FlexCAN module version

— Programmable loop-back mode supporting self-test operation

— Global network time, synchronized by a specific message

— Independent of the transmission medium (an external transceiver is required)

— Short latency time due to an arbitration scheme for high-priority messages

• Dual I2C interfaces

— Two-wire interface

— Multiple-master support

— Master or slave I2C mode support

— On-chip digital filtering rejects spikes on the bus

— I2C1 can be used as the boot sequencer

• DMA Engine1

— Support for the DMA engine with the following features:

– Sixteen DMA channels

– All data movement via dual-address transfers: read from source, write to destination

– Transfer control descriptor (TCD) organized to support two-deep, nested transfer operations

– Channel activation via one of two methods (for both the methods, one activation per 
execution of the minor loop is required):

– Explicit software initiation

– Initiation via a channel-to-channel linking mechanism for continuous transfers 
(independent channel linking at end of minor loop and/or major loop)

– Support for fixed-priority and round-robin channel arbitration

– Channel completion reported via optional interrupt requests

— Support for scatter/gather DMA processing 

• IO Sequencer
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Clock input timing

The following table shows the estimated typical I/O power dissipation for the device.

4 Clock input timing
This section provides the clock input DC and AC electrical characteristics for the MPC8309.

NOTE
The rise/fall time on QUICC Engine input pins should not exceed 5 ns. This 
should be enforced especially on clock signals. Rise time refers to signal 
transitions from 10% to 90% of OVDD; fall time refers to transitions from 
90% to 10% of OVDD.

4.1 DC electrical characteristics
The following table provides the clock input (SYS_CLK_IN/PCI_SYNC_IN) DC specifications for the 
MPC8309. These specifications are also applicable for QE_CLK_IN.

Table 6. Typical I/O power dissipation

Interface Parameter
GVDD 
(1.8 V)

OVDD 
(3.3 V)

Unit Comments

DDR I/O
65% utilization
1.8 V
Rs = 20 Ω
Rt = 50 Ω
1 pair of clocks

266 MHz, 1 × 16 bits
0.149

— W —

Local bus I/O load = 25 pF
1 pair of clocks

66 MHz, 26 bits

— 0.415 W 1QUICC Engine block and other I/Os TDM serial, HDLC/TRAN serial, 
DUART, MII, RMII, Ethernet 
management, USB, PCI, SPI, Timer 
output, FlexCAN, eSDHC

Note:  
1. Typical I/O power is based on a nominal voltage of VDD = 3.3V, ambient temperature, and the core running a Dhrystone 

benchmark application. The measurements were taken on the evaluation board using WC process silicon.

Table 7.  SYS_CLK_IN DC electrical characteristics  

Parameter Condition Symbol Min Max Unit

Input high voltage — VIH 2.4 OVDD + 0.3 V

Input low voltage — VIL –0.3 0.4 V

SYS_CLK_IN input current 0 V ≤ VIN ≤ OVDD IIN — ±5 μA

SYS_CLK_IN input current 0 V ≤ VIN ≤ 0.5 V or
OVDD – 0.5 V≤ VIN ≤ OVDD

IIN — ±5 μA

SYS_CLK_IN input current 0.5 V ≤ VIN ≤ OVDD – 0.5 V IIN — ±50 μA
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DDR2 SDRAM

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

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 15. DDR2 SDRAM input AC timing specifications
At recommended operating conditions with GVDD 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. tCISKEW 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 tDISKEW. This can be 

determined by the equation: tDISKEW = ±(T/4 – abs(tCISKEW)) where T is the clock period and abs(tCISKEW) is the absolute 
value of tCISKEW.

Table 16. DDR2 SDRAM output AC timing specifications
At recommended operating conditions with GVDD 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
266 MHz

2.4
2.5

—

ADDR/CMD output hold with respect to MCK tDDKHAX ns 3

333 MHz
266 MHz

2.4
2.5

—

MCK[n]

MCK[n]
tMCK

MDQ[x]

MDQS[n]

tDISKEW

D1D0

tDISKEW
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DDR2 SDRAM

The following figure shows the DDR SDRAM output timing for the MCK to MDQS skew measurement 
(tDDKHMH).

Figure 5. Timing diagram for tDDKHMH

The following figure shows the DDR2 SDRAM output timing diagram.

Figure 6. DDR2 SDRAM output timing diagram
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Ethernet and MII management

8.2 MII and RMII AC timing specifications
The AC timing specifications for MII and RMII are presented in this section. 

8.2.1 MII AC timing specifications

This section describes the MII transmit and receive AC timing specifications.

8.2.1.1 MII transmit AC timing specifications

The following table provides the MII transmit AC timing specifications.

Table 19. MII and RMII DC electrical characteristics

Parameter Symbol Conditions Min Max Unit

Supply voltage 3.3 V OVDD
 — 3 3.6 V

Output high voltage VOH IOH = –4.0 mA OVDD = Min 2.40 OVDD + 0.3 V

Output low voltage VOL IOL = 4.0 mA OVDD = Min GND 0. 50 V

Input high voltage VIH — — 2.0 OVDD + 0.3 V

Input low voltage VIL — — –0.3 0.90 V

Input current IIN 0 V ≤ VIN ≤ OVDD — ±5 μA

Table 20. MII transmit AC timing specifications
At recommended operating conditions with OVDD of 3.3 V ± 300mV.

Parameter/Condition Symbol1 Min Typical Max Unit

TX_CLK clock period 10 Mbps tMTX — 400 — ns

TX_CLK clock period 100 Mbps tMTX — 40 — ns

TX_CLK duty cycle tMTXH/tMTX 35 — 65 %

TX_CLK to MII data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns

TX_CLK data clock rise VIL(min) to VIH(max) tMTXR 1.0 — 4.0 ns

TX_CLK data clock fall VIH(max) to VIL(min) t MTXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(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, tMTKHDX symbolizes MII transmit 
timing (MT) for the time tMTX clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in general, 
the clock reference symbol representation is based on two to three letters representing the clock of a particular functional. 
For example, the subscript of tMTX represents the MII(M) transmit (TX) 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 MII management

The following figure provides the AC test load.

Figure 11.  AC test load

The following figure shows the MII transmit AC timing diagram.

Figure 12. MII transmit AC timing diagram

8.2.1.2 MII receive AC timing specifications

The following table provides the MII receive AC timing specifications.
 

Table 21. MII receive AC timing specifications
At recommended operating conditions with OVDD of 3.3 V ± 300mV.

Parameter/Condition Symbol1 Min Typical Max Unit

RX_CLK clock period 10 Mbps tMRX — 400 — ns

RX_CLK clock period 100 Mbps tMRX — 40 — ns

RX_CLK duty cycle tMRXH/tMRX 35 — 65 %

RXD[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 VIL(min) to VIH(max) tMRXR 1.0 — 4.0 ns

RX_CLK clock fall time VIH(max) to VIL(min) tMRXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(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, tMRDVKH symbolizes MII receive 
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tMRX clock reference (K) 
going to the high (H) state or setup time. Also, tMRDXKL symbolizes MII receive timing (GR) with respect to the time data input 
signals (D) went invalid (X) relative to the tMRX 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 tMRX represents the MII (M) receive (RX) clock. For rise and fall times, the latter convention is used 
with the appropriate letter: R (rise) or F (fall).

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

TX_CLK

TXD[3:0]

tMTKHDX

tMTX

tMTXH

tMTXR

tMTXF

TX_EN
TX_ER
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Ethernet and MII management

The following figure shows the RMII transmit AC timing diagram.

Figure 15. RMII transmit AC timing diagram

8.2.2.2 RMII receive AC timing specifications

The following table provides the RMII receive AC timing specifications.
 

Table 23. RMII receive AC timing specifications
At recommended operating conditions with OVDD of 3.3 V ± 300mV.

Parameter/Condition Symbol1 Min Typical Max Unit

REF_CLK clock period tRMX — 20 — ns

REF_CLK duty cycle tRMXH/tRMX 35 — 65 %

RXD[1:0], CRS_DV, RX_ER setup time to REF_CLK tRMRDVKH 4.0 — — ns

RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK tRMRDXKH 2.0 — — ns

REF_CLK clock rise VIL(min) to VIH(max) tRMXR 1.0 — 4.0 ns

REF_CLK clock fall time VIH(max) to VIL(min) tRMXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(first 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, tRMRDVKH symbolizes RMII 
receive timing (RMR) with respect to the time data input signals (D) reach the valid state (V) relative to the tRMX clock 
reference (K) going to the high (H) state or setup time. Also, tRMRDXKL symbolizes RMII receive timing (RMR) with respect to 
the time data input signals (D) went invalid (X) relative to the tRMX 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 tRMX represents the RMII (RM) reference (X) clock. For rise and fall times, the latter 
convention is used with the appropriate letter: R (rise) or F (fall).

REF_CLK

TXD[1:0]

tRMTKHDX

tRMX

tRMXH

tRMXR

tRMXF

TX_EN
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Ethernet and MII management

The following figure shows the MII management AC timing diagram.

Figure 17. MII management interface timing diagram

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 t(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, tMDKHDX symbolizes management 
data timing (MD) for the time tMDC from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time. 
Also, tMDDVKH symbolizes management data timing (MD) with respect to the time data input signals (D) reach the valid state 
(V) relative to the tMDC 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).

Table 25. MII management AC timing specifications (continued)
At recommended operating conditions with OVDD is 3.3 V ± 300mV. 

Parameter/Condition Symbol1 Min Typical Max Unit Note

MDC

tMDDXKH

tMDC

tMDCH

tMDCR

tMDCF

tMDDVKH

tMDKHDX

MDIO

MDIO

(Input)

(Output)
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HDLC

The following figure provides the AC test load.

Figure 20. AC test load

Figure 21 and Figure 22 represent the AC timing from Table 29. 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.

The following figure shows the timing with external clock.

Figure 21.  AC timing (external clock) diagram

Outputs—External clock high impedance tHEKHOX 1 8 ns

Inputs—Internal clock input setup time tHIIVKH 9 — ns

Inputs—External clock input setup time tHEIVKH 4 — ns

Inputs—Internal clock input hold time tHIIXKH 0 — ns

Inputs—External clock input hold time tHEIXKH 1 — 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 t(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, tHIKHOX symbolizes the outputs 
internal timing (HI) for the time tserial memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X). 

Table 29.  HDLC AC timing specifications1 (continued)

Characteristic Symbol2 Min Max Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

Serial CLK (Input)

tHEIXKH
tHEIVKH

tHEKHOV

Input Signals:
(See Note)

Output Signals:
(See Note)

Note: The clock edge is selectable. 
tHEKHOX
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PCI

The following figure shows the timing with internal clock.

Figure 22.  AC timing (internal clock) diagram

11 PCI
This section describes the DC and AC electrical specifications for the PCI bus of the MPC8309. 

11.1 PCI DC electrical characteristics
Table 30 provides the DC electrical characteristics for the PCI interface of the MPC8309.

11.2 PCI AC electrical specifications
This section describes the general AC timing parameters of the PCI bus of the MPC8309. Note that the 
PCI_CLK or PCI_SYNC_IN signal is used as the PCI input clock depending on whether the MPC8309 is 
configured as a host or agent device. Table 31 shows the PCI AC timing specifications at 66 MHz. 

.

Table 32 shows the PCI AC timing specifications at 33 MHz.

Table 30. PCI DC electrical characteristics1,2

Parameter Symbol Test Condition Min Max Unit

High-level input voltage VIH VOUT ≥ VOH (min) or 2 OVDD + 0.3 V

Low-level input voltage VIL VOUT ≤ VOL (max) –0.3 0.8 V

High-level output voltage VOH OVDD = min,
IOH = –100 μA

OVDD – 0.2 — V

Low-level output voltage VOL OVDD = min, 
IOL = 100 μA

— 0.2 V

Input current IIN 0 V ≤ VIN ≤ OVDD — ± 5 μA

Notes:
1. Note that the symbol VIN, in this case, represents the OVIN symbol referenced in Table 1 and Table 2.
2. Ranges listed do not meet the full range of the DC specifications of the PCI 2.3 Local Bus Specifications.

Serial CLK (Output)

tHIIXKH

tHIKHOV

Input Signals:
(See Note)

Output Signals:
(See Note)

tHIIVKH

tHIKHOX
Note: The clock edge is selectable. 
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17 Timers
This section describes the DC and AC electrical specifications for the timers of the MPC8309.

17.1 Timer DC electrical characteristics
The following table provides the DC electrical characteristics for the MPC8309 timer pins, including TIN, 
TOUT, TGATE, and RTC_PIT_CLK.

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

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

Figure 32. Timers AC test load

Table 43. Timer DC electrical characteristics

Characteristic Symbol Condition Min Max Unit

Output high voltage VOH IOH = –6.0 mA 2. 4 — V

Output low voltage VOL  IOL = 6.0 mA — 0.5 V

Output low voltage VOL IOL = 3.2 mA — 0.4 V

Input high voltage VIH — 2.0 OVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V

Input current IIN 0 V ≤ VIN ≤ OVDD — ± 5 μA

Table 44. Timer input AC timing specifications1

Characteristic Symbol2 Min Unit

Timers inputs—minimum pulse width tTIWID 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 tTIWID ns to ensure proper operation.

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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Package and pin listings

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

MEMC_MDQ29 D2 IO GVDD —

MEMC_MDQ30 C2 IO GVDD —

MEMC_MDQ31 C1 IO GVDD —

MEMC_MECC0 Y5 IO GVDD —

MEMC_MECC1 AA4 IO GVDD —

MEMC_MECC2 Y4 IO GVDD —

MEMC_MECC3 AA3 IO GVDD —

MEMC_MECC4 AC2 IO GVDD —

MEMC_MECC5 AB2 IO GVDD —

MEMC_MECC6 Y3 IO GVDD —

MEMC_MECC7 AB1 IO GVDD —

MEMC_MDM0 W1 O GVDD —

MEMC_MDM1 E1 O GVDD —

MEMC_MDM2 V3 O GVDD —

MEMC_MDM3 D1 O GVDD —

MEMC_MDM8 W5 O GVDD —

MEMC_MDQS0 T5 IO GVDD —

MEMC_MDQS1 H5 IO GVDD —

MEMC_MDQS2 P5 IO GVDD —

MEMC_MDQS3 E5 IO GVDD -

MEMC_MDQS8 V5 IO GVDD -

MEMC_MBA0 K2 O GVDD -

MEMC_MBA1 K3 O GVDD -

MEMC_MBA2 N5 O GVDD -

MEMC_MA0 L3 O GVDD -

MEMC_MA1 L5 O GVDD -

MEMC_MA2 L2 O GVDD -

MEMC_MA3 L1 O GVDD -

MEMC_MA4 M3 O GVDD -

MEMC_MA5 M4 O GVDD -

MEMC_MA6 M1 O GVDD -

MEMC_MA7 N1 O GVDD -

MEMC_MA8 N2 O GVDD -

MEMC_MA9 N3 O GVDD -

MEMC_MA10 L4 O GVDD -

MEMC_MA11 P2 O GVDD -

MEMC_MA12 N4 O GVDD -
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LA22 A11 O OVDD -

LA23 A10 O OVDD -

LA24 C12 O OVDD -

LA25 A12 O OVDD -

LCLK0 E13 O OVDD -

LCS_B0 D13 O OVDD 2

LCS_B1 C13 O OVDD 2

LCS_B2 A13 O OVDD 2

LCS_B3 B13 O OVDD 2

LWE_B0/LFWE_B0/LBS_B0 A14 O OVDD -

LWE_B1/LBS_B1 B14 O OVDD -

LBCTL A15 O OVDD -

LGPL0/LFCLE C14 O OVDD -

LGPL1/LFALE C15 O OVDD -

LGPL2/LOE_B/LFRE_B B16 O OVDD 2

LGPL3/LFWP_B A16 O OVDD -

LGPL4/LGTA_B/LUPWAIT/LFRB_B E14 IO OVDD 2

LGPL5 B17 O OVDD -

LALE A17 O OVDD -

DUART

UART1_SOUT1 AB7 O OVDD -

UART1_SIN1 AC6 I OVDD -

UART1_SOUT2/UART1_RTS_B1 W10 O OVDD -

UART1_SIN2/UART1_CTS_B1 Y9 I OVDD -

I2C

IIC_SDA1 A20 IO OVDD 1

IIC_SCL1 B20 IO OVDD 1

IIC_SDA2 /CKSTOP_OUT_B D19 IO OVDD 1

IIC_SCL2/CKSTOP_IN_B C20 IO OVDD 1

Interrupts

IRQ_B0_MCP_IN_B A21 IO OVDD -

IRQ_B1/MCP_OUT_B A22 IO OVDD -

IRQ_B2/CKSTOP_IN_B E18 I OVDD -

IRQ_B3/CKSTOP_OUT_B/INTA_B E19 IO OVDD -

SPI

SPIMOSI B19 IO OVDD -
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Package and pin listings

SPIMISO E16 IO OVDD -

SPICLK E17 IO OVDD -

SPISEL A19 I OVDD -

SPISEL_BOOT_B D18 OVDD -

JTAG

TCK A2 I OVDD -

TDI C5 I OVDD 2

TDO A3 O OVDD -

TMS D7 I OVDD 2

TRST_B E9 I OVDD 2

Test Interface

TEST_MODE C6 I OVDD -

System Control Signals

HRESET_B W23 IO OVDD 1

PORESET_B W22 I OVDD -

Clock Interface

QE_CLK_IN R22 I OVDD -

SYS_CLK_IN R23 I OVDD -

SYS_XTAL_IN P23 I OVDD -

SYS_XTAL_OUT P19 O OVDD -

PCI_SYNC_IN T23 I OVDD -

PCI_SYNC_OUT R20 O OVDD -

CFG_CLKIN_DIV_B U23 I OVDD -

RTC_PIT_CLOCK V23 I

Miscellaneous Signals

QUIESCE_B D6 O OVDD -

THERM0 E8 OVDD -

GPIO

GPIO_0/SD_CLK/MSRCID0 (DDR ID) E4 IO OVDD -

GPIO_1/SD_CMD/MSRCID1 (DDR ID) E6 IO OVDD -

GPIO_2/SD_CD/MSRCID2 (DDR ID) D3 IO OVDD -

GPIO_3/SD_WP/MSRCID3 (DDR ID) E7 IO OVDD -

GPIO_4/SD_DAT0/MSRCID4 (DDR ID) D4 IO OVDD -

GPIO_5/SD_DAT1/MDVAL (DDR ID) C4 IO OVDD -

GPIO_6/SD_DAT2/QE_EXT_REQ_3 B2 IO OVDD -

GPIO_7/SD_DAT3/QE_EXT_REQ_1 B3 IO OVDD -

GPIO_8/RXCAN1/LSRCID0/LCS_B4 C16 IO OVDD -



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

60 Freescale Semiconductor
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FEC2_RX_CLK[CLK7]/GPIO_34 W14 IO OVDD -

FEC2_RX_DV/GTM2_TIN2/GPIO_35 AB16 IO OVDD -

FEC2_RX_ER/GTM2_TGATE2_B/GPIO_36 Y14 IO OVDD -

FEC2_RXD0/GPIO_37 AA15 IO OVDD -

FEC2_RXD1/GTM2_TIN3/GPIO_38 AC15 IO OVDD -

FEC2_RXD2/GTM2_TGATE3_B/GPIO_39 AC16 IO OVDD -

FEC2_RXD3/GPIO_40 AA14 IO OVDD -

FEC2_TX_CLK[CLK8]/GTM2_TIN4/GPIO_41 W13 IO OVDD -

FEC2_TX_EN/GTM2_TGATE4_B/GPIO_42 AB14 IO OVDD -

FEC2_TX_ER/GTM2_TOUT4_B/GPIO_43 AC14 IO OVDD -

FEC2_TXD0/GTM2_TOUT1_B/GPIO_44 Y12 IO OVDD -

FEC2_TXD1/GTM2_TOUT2_B/GPIO_45 AA13 IO OVDD -

FEC2_TXD2/GTM2_TOUT3_B/GPIO_46 AB13 IO OVDD -

FEC2_TXD3/GPIO_47 AC13 IO OVDD -

FEC3_COL/GPIO_48 AC12 IO OVDD -

FEC3_CRS/GPIO_49 W11 IO OVDD -

FEC3_RX_CLK[CLK11]/GPIO_50 W12 IO OVDD -

FEC3_RX_DV/FEC1_TMR_TX_ESFD/GPIO_51 AA12 IO OVDD -

FEC3_RX_ER/FEC1_TMR_RX_ESFD/GPIO_52 AB11 IO OVDD -

FEC3_RXD0/FEC2_TMR_TX_ESFD/GPIO_53 AA11 IO OVDD -

FEC3_RXD1/FEC2_TMR_RX_ESFD/GPIO_54 AC11 IO OVDD -

FEC3_RXD2/FEC_TMR_TRIG1/GPIO_55 Y11 IO OVDD -

FEC3_RXD3/FEC_TMR_TRIG2/GPIO_56 AB10 IO OVDD -

FEC3_TX_CLK[CLK12]/FEC_TMR_CLK/GPIO_5
7

AC10 IO OVDD -

FEC3_TX_EN/FEC_TMR_GCLK/GPIO_58 AA10 IO OVDD -

FEC3_TX_ER/FEC_TMR_PP1/GPIO_59 AC8 IO OVDD -

FEC3_TXD0/FEC_TMR_PP2/GPIO_60 AB8 IO OVDD -

FEC3_TXD1/FEC_TMR_PP3/GPIO_61 AA9 IO OVDD -

FEC3_TXD2/FEC_TMR_ALARM1/GPIO_62 AA8 IO OVDD -

FEC3_TXD3/FEC_TMR_ALARM2/GPIO_63 AC7 IO OVDD -
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Clocking

Configuration chapter in the MPC8309 PowerQUICC II Pro Integrated Communications Processor 
Family Reference Manual.

The qe_clk frequency is determined by the QUICC Engine PLL multiplication factor (RCWL[CEPMF]) 
and the QUICC Engine PLL division factor (RCWL[CEPDF]) as the following equation:

qe_clk = (QE_CLK_IN × CEPMF) ÷ (1 + CEPDF) Eqn. 3

For more information, see the QUICC Engine PLL Multiplication Factor section and the “QUICC Engine 
PLL Division Factor” section in the MPC8309 PowerQUICC II Pro Integrated Communications 
Processor Family Reference Manual for more information.

The DDR SDRAM memory controller operates with a frequency equal to twice the frequency of csb_clk. 
Note that ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR clock divider 
(÷2) to create the differential DDR memory bus clock outputs (MCK and MCK). However, the data rate 
is the same frequency as ddr_clk.

The local bus memory controller operates with a frequency equal to the frequency of csb_clk. Note that 
lbc_clk is not the external local bus frequency; lbc_clk passes through the LBC clock divider to create the 
external local bus clock outputs (LCLK). The LBC clock divider ratio is controlled by LCRR[CLKDIV]. 
For more information, see the LBC Bus Clock and Clock Ratios section in the MPC8309 PowerQUICC 
II Pro Integrated Communications Processor Family Reference Manual.

In addition, some of the internal units may be required to be shut off or operate at lower frequency than 
the csb_clk frequency. These units have a default clock ratio that can be configured by a memory mapped 
register after the device comes out of reset.

The following table specifies which units have a configurable clock frequency. For detailed description, 
refer to the “System Clock Control Register (SCCR)” section in the MPC8309 PowerQUICC II Pro 
Integrated Communications Processor Family Reference Manual.

NOTE

Setting the clock ratio of these units must be performed prior to any access 
to them.

The following table provides the maximum operating frequencies for the MPC8309 MAPBGA under 
recommended operating conditions (see Table 2).

Table 54. Configurable clock units

Unit Default Frequency Options

I2C,SDHC, USB, DMA Complex csb_clk Off, csb_clk, csb_clk/2, csb_clk/3

Table 55. Operating Frequencies for MAPBGA

Characteristic1 Max Operating Frequency Unit

e300 core frequency (core_clk) 417 MHz

Coherent system bus frequency (csb_clk) 167 MHz

QUICC Engine frequency (qe_clk) 233 MHz
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System design information

to minimize inductance. Suggested bulk capacitors—100 to 330 µF (AVX TPS tantalum or Sanyo 
OSCON).

25.4 Output buffer DC impedance
For all buses, the driver is a push-pull single-ended driver type (open drain for I2C).

To measure Z0 for the single-ended drivers, an external resistor is connected from the chip pad to OVDD 
or GND. Then, the value of each resistor is varied until the pad voltage is OVDD/2 (see Figure 45). The 
output impedance is the average of two components, the resistances of the pull-up and pull-down devices. 
When data is held high, SW1 is closed (SW2 is open) and RP is trimmed until the voltage at the pad equals 
OVDD/2. RP then becomes the resistance of the pull-up devices. RP and RN are designed to be close to each 
other in value. Then, Z0 = (RP + RN)/2.

Figure 45. Driver impedance measurement

The value of this resistance and the strength of the driver’s current source can be found by making two 
measurements. First, the output voltage is measured while driving logic 1 without an external differential 
termination resistor. The measured voltage is V1 = Rsource × Isource. Second, the output voltage is measured 
while driving logic 1 with an external precision differential termination resistor of value Rterm. The 
measured voltage is V2 = (1/(1/R1 + 1/R2)) × Isource. Solving for the output impedance gives 
Rsource = Rterm × (V1/V2 – 1). The drive current is then Isource = V1/Rsource.
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