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MV64440/1/2
= System Controller for MIPS Processors

FEATURES

The MV64440/1/2 devices are a family of integrated
system controllers designed for high-performance
embedded control applications. They offer a perfect
solution for most internetworking applications.

The MV64440/1/2 family includes the following
devices:

MV64440 — Two 64-bit PCI-X buses, three integrated
Gigabit Ethernet MAC controllers, 2 Mb integrated
SRAM, four IDMA engines, and two XOR DMA
engines.

MV64441 — Two 32-bit PCI-X buses and two inte-
grated Gigabit Ethernet MAC controllers, 2 Mb inte-
grated SRAM, four IDMA engines, and two XOR DMA
engines.

MV64442 — One 64-bit PCI-X bus and one 32-bit
PCI-X bus with one integrated Gigabit Ethernet MAC
controllers, and four IDMA engines.

Up to 200 MHz CPU bus frequency
Selectable 2.5V, 3.3V, or HSTL CPU bus interface

Supports MIPS 64-bit bus CPUs.
e 64-bit SYSAD bus CPUs.
e Support CPU specific features:
—  Multiplexed 64-bit address/data bus
—  Supports non pedant reads with out-of-order
completion
—  Supports HSTL I/0 CPU bus
—  Supports L3 cache
» For details regarding a particular CPU delivered by
Marvell's evaluation board, contact a Marvell
Marketing or Sale representative.

CPU address remapping to the PCI

Support access, write, and caching protection to
a configurable address range

Supports both Big Endian and Little Endian bus
modes

Integrated 2 Mb SRAM (MV64440 and MV64441

Only)

« Low latency CPU access

» Accessible from any of the MV64440/1/2
interfaces

¢ Useful for descriptors and packet headers

« Packets headers retargeted to the SRAM

DDR SDRAM Controller:

« Up to 200 MHz clock frequency (400 MHz data
rate) for single load

¢ Reduced CPU to DRAM latency

e SSTL_21/0s

e Supports four DRAM banks

¢ Supports all DDR devices densities up to 1 Gb

« Up to 8 GB address space (with 1 Gb devices)

¢ Supports DRAM bank interleaving between all
DRAM banks (both the physical banks, and the four
internal banks of the DRAM devices)

e Supports up to 16 open pages

e Supports configurable DRAM timing parameters

¢ Supports up to 128 byte burst per single DRAM
access

¢ Supports DRAM self refresh

Device controller:

¢ 32-bit multiplexed address/data bus

* Up to 133 MHz clock frequency

¢ 3.3VI/Os

¢ Can be used as a high bandwidth interface to user
specific logic

« Supports many types of standard memory devices
such as FLASH, ROM, and SyncBurst SRAM

« Five chip selects with programmable timing

« Optional external wait-state support

¢ 8-,16-,32-bit width device support

¢ Support for boot ROMs

Copyright © 2005 Marvell
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32-bit or 64-bit PCI/PCI-X interfaces:

e 66 MHz PCI 2.2 compliant interface

¢ 133 MHz PCI-X compliant interface

¢ 3.3V 1/Os, 5V tolerant

e Supports PCI-to-PCI memory, I/0, and
configuration transactions between the two PCI
interfaces (MV64440 and MV64441 Only)

¢ Supports PCI-to-PCI-X bridging between the two
PCI interfaces (MV64440 and MV64441 Only)

* The two PCIl interfaces can run in asynchronous
clocks to each other and to the MV64440/1/2 core
clock (MV64440 and MV64441 Only)

e 32/64-bit PCI master and target operations

« Supports flexible byte swapping for interfacing Big
and Little Endian PCI devices

e Supports 64-bit addressing via DAC transactions

« Configurable PCI arbiter for up to six external
masters

PCIl master specific features:

e Supports all PCI and PCI-X cycles

« Hostto PCI bridge - translates CPU cycles to PCI
Memory, /O, or configuration cycles

e Supports DMA bursts between PCIl and memory

e Supports transaction combining to unlimited PCI
burst (conventional PCI)

e Supports up to four split transactions (PCI-X)

PCl target specific features:

¢ Supports all PCI and PCI-X cycles

e Supports programmable read pre-fetch
(conventional PCI)

e Supports up to 4 KB read per single transaction
(PCI-X)

e Supports unlimited burst write with zero wait states

e Supports up to four delayed reads (conventional
PCI)

e Supports up to four split reads (PCI-X)

e Supports PCI access to all of the MV64440/1/2's
internal registers

« PCI address remapping to local memory

PICMG CompactPCI Hot-Swap ready

“Plug and Play” support:

» Plug and Play compatible configuration registers

« PCI configuration registers that are accessible from
both CPU and PCI

¢ Vital Product Data (VPD) support

¢ PCI Power Management (PMG) support

* Message Signal Interrupts (MSI) support

Messaging Unit:

« Doorbell and message interrupts between the CPU
and the PCI

* |,0 support

Data integrity support between all interfaces

« Internal data path parity protection

e ECC support on DRAM and integrated SRAM,
single bit correction, two bits detection

« Parity support on CPU, PCI, and device buses

» Full error reporting

« Errors propagation between the different interfaces

Gigabit Ethernet MAC Controller:

e Support 10/200/1000 Mbps

* MIl, GMII, RGMII or TBI interface

« Priority queueing on receive based on DA, VLAN-
Tag, IP-TOS

« Layer2/3/4 frame encapsulation detection

» Supports long frames (up to 9K) on both receive
and transmit

* TCP/IP checksum on receive and transmit

» Simplified DA address filtering

Sync FIFO interfaces:

« Each of the Gigabit Ethernet ports, can be
configured to work as sync FIFO interface, 8 or 16-
bit wide

» Useful as high bandwidth simple interface to user
specific logic

* Upto 133MHz Rx and Tx clock frequency

Two XOR DMAs (MV64440 and MV64441 Only):

» Useful for RAID application

« Supports XOR operation on up to eight source
blocks

« Supports also DRAM single bit ECC errors cleanup,
and CRC-32 calculation

Two Multi-Protocol Serial Controllers (MPSC):

» Each channel supports HDLC, UART, and
Transparent protocols

« Bit rate of up to 55 Mb/s per channel

« Dedicated SDMAs per each channel

32 multi-purpose pins dedicated for peripheral

functions and general purpose I/O

« Each pin can be configured independently

< GPIO inputs can be used to register interrupts from
external devices, and generate maskable interrupts
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Four channel Independent DMA controller:

¢ Chaining via linked-lists of descriptors

* Moves data from any to any interface

« DMA trigger by software or external hardware

« Early DMA termination by software or external
hardware

e Supports increment or hold on both source and
destination address

Interrupt controller:

« Maskable interrupts to CPU and PCI
« Drives up to four interrupt pins

Four general purpose 32-bit timer/counters

TWSI interface:

» Master/slave operation
» Serial ROM initialization

844PBGA package, 1mm ball pitch

Advanced 0.15u process
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Preface

About This Document

The MV64440/1/2 Datasheet, Part 1 of 2: Hardware Specifications provides a features list, overview, pin descrip-
tion, ball map, and electrical specifications for the MV64440, MV64441, and MV64442 devices. This document
also includes information on configuration settings and physical specifications.

This document is part of a two-part datasheet set. The other part in this set is the MV64440/1/2 Datasheet,
Part 2 of 2: User Manual (Document Number MV-S101287-00).

Related Documents

¢ MV64440/1/2 Functional Errata, Document Number MV-S300513-00
*  AN-63: Thermal Management for Selected Marvell Products, MV-S300281-00
e AN-155: MV6446x Transaction Ordering, MV-S300535-00

e TB-98: Differences Between the Discovery lll and Discovery Il Devices for MIPS CPUs,
Document Number MV-S101001-00

e TB-119: MV644xx Design Considerations, MV-S101897-00
o ThetaJC, ThetaJA & Temperature Calculations White Paper, MV-S700019-00

Document Conventions

Document Conventions
The following name and usage conventions are used in this document:

Product Number This document provides information for the following devices:
e MV64440
e MV64441
e MV64442

The usage of “MV64440/1/2" means that the item or feature applies to all of the
devices.

Signal Range A signal name followed by a range enclosed in brackets represents a range of logi-
cally related signals. The first number in the range indicates the most significant bit
(MSb) and the last number indicates the least significant bit (LSb).

Example: DB_ADI[31:0]

Active Low Signal An “n“ symbol at the end of a signal name indicates that the signal’s active state
occurs when voltage is low.
Example: CPU_PREQn

Doc. No. MV-S101287-01, Rev. C CONFIDENTIAL Copyright © 2005 Marvell
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State Names

State names are indicated in italic font.
Example: linkfail

Register Naming
Conventions

Register field names are indicated in courier blue font.
Example: Reglnit

Register field bits are enclosed in brackets.

Example: Field [1:0]

Register addresses are represented in hexadecimal format

Example: 0x0

Reserved: The contents of the register are reserved for internal use only or for future

use.
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Section 1. Overview

The MV64440/1/2 devices provide a single-chip high performance solution for MIPS CPU based applications,
such as routers, web switches, storage applications, wireless infrastructure, and many more.

MV64440

The MV64440 device has a five bus architecture:

* A 64-hit interface to the CPU bus.

* A 64-bit interface to DDR SDRAM (Double Data Rate-Synchronous DRAM).
e A 32-bitinterface to devices.

*  Two 64-bit PCI/PCI-X interfaces.

Additionally, the MV64440 integrates a 2 Mb SRAM, three Gigabit Ethernet MAC controllers, two MPSCs, two
XOR DMA engines, and four IDMA engines.

MV64441

The MV64440 device has a five bus architecture:

e A 64-bit interface to the CPU bus.

e A 64-bit interface to DDR SDRAM (Double Data Rate-Synchronous DRAM).
e A 32-bitinterface to devices.

e  Two 32-bit PCI/PCI-X interfaces.

Additionally, the MV64441 integrates a 2 Mb SRAM, two Gigabit Ethernet MAC controllers, two MPSCs, two XOR
DMA engines, and four IDMA engines.

| §|| Note

There are 50 dedicated pins for the Gigabit Ethernet MACs. In GMII mode, only two Gigabit Ethernet ports
can utilize these pins. In RGMII mode, the two Gigabit Ethernet ports are multiplexed on the dedicated 50
Gigabit Ethernet pins. For more information on multiplexing for the third port, see the Gigabit Ethernet
Multiplexing sections.

MV64442

The MV64440 device has a five bus architecture:

* A 64-bit interface to the CPU bus.

* A 64-bit interface to DDR SDRAM (Double Data Rate-Synchronous DRAM).
e A 32-bitinterface to devices.

*  One 64-bit and one 32-bit PCI/PCI-X interface.

Additionally, the MV64442 device integrates one Gigabit Ethernet MAC controller, two MPSCs, and four IDMA
engines.

In all of the MVV64440/1/2 devices, each of the Gigabit Ethernet controllers can be configured as a synchronous
(synch) FIFO interface. Each of the interfaces uses a dedicated read and write buffer. The Ethernet MAC(s) and
the MPSCs have their own dedicated SDMAs to transfer Rx/Tx data and descriptors to/from memory.
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All of these interfaces are connected through a crossbar fabric, enabling concurrent transactions between units.
For example, the crossbar can simultaneously control:

* A Gigabit Ethernet MAC fetching a descriptor from the integrated SRAM.
*  The CPU reading from the DRAM.
*  The DMA moving data from the device bus to the PCI bus.
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Section 2. Device Differences

This Hardware Specification provides specification details for the MV64440, MV64441, and MV64442 devices.

Table 1 outlines the various interface and feature differences between these three devices.

| §|| Note

For further information, see the specific interface section in this document.

Table 1: Device Architecture
Interface MV64440 MV64441 MV64442
CPU . 64-bit bus with a maximum frequency of 200 MHz.

*  Only works as a slave interface responding to CPU transactions.

DRAM e Supports up to four DRAM banks (four DRAM chip selects).
e 16-bit address bus (DA[13:0] and BA[1:0]) and a 72-bit data bus (DQ[63:0], CB[7:0]).
Device e Supports up to five banks of devices.
e Each bank supports up to 512 MB of address space, resulting in total device space of
2.5 GB.
PCI Supports two 64-bit PCI/ Supports two 32-bit PCI/ Supports one 32-bit and one

PCI-X interfaces. PCI-X interfaces. 64-bit PCI/PCI-X interface.

Supports PCI to PCI, PCI-X to PCI-X, and PCI to PCI-X bridging between the two PCI inter-
faces.

Gigabit Ether-

Implements three Gigabit Implements two Gigabit Implements one Gigabit

net Port Ethernet Ports. Ethernet Ports. Ethernet Ports.
Each port can be configured to 10/100 Mbps Ml interface, or to GMII/RGMII/TBI 1 Gbps
interface.
Each port can also be configured to act as a sync FIFO interface.
Integrated Includes 2 Mb of integrated SRAM. No integrated SRAM.
SRAM
MPSC Includes two MPSCs that support:
e  Bit oriented protocols (e.g. HDLC)
»  Transparent protocols
e The UART (Start/Stop) mode
The two MPSCs can operate independently and up to a guaranteed bit rate of 55 Mbps.
IDMA Engine Four independent IDMA engines.
XOR Engine Two XOR DMA engines, useful for Redundant Array of Inde- | No XOR engine.

pendent Disks (RAID) applications
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Device Differences

The following block diagrams also display the basic interfaces for the three different devices.

Figure 1 shows the MV64440 interfaces.

Figure 1: MV64440 Interfaces

CPU
MPSCs
<@ DDR
MV64440
GbE MAC — =P Device
GbE MAC 2 Mbit SRAM
GbE MAC !

P

32/64-bit PCI-X 32/64-bit PCI-X

| §|| Note

The MV64440 has three Gigabit Ethernet ports. Two ports have a dedicated interface. The third port is
multiplexed on the upper pins of PCI_1 interface.
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Figure 2 shows the MV64441 interfaces.

Figure 2: MV64441 Interfaces

CPU
MPSCs
<€) DDR
MV64441
=P Device
GbE MAC | 2 Mbit SRAM
GbE MAC ———| It

g

32-bit PCI-X 32-bit PCI-X
Figure 3 shows the MVV64442 interfaces.

Figure 3: MV64442 Interfaces
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MV64442
=P Device
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32/64-bit PCI-X  32-bit PCI-X
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MV64440/1/2 versus MV64340/1/2 Differences
Pinout

Section 3. MVV64440/1/2 versus MV64340/1/2
Differences

The MV64440/1/2 device is a new member of the Marvell® Discovery system controllers family that introduces an
additional upgrade in performance and features.

Note

For full details on changes between the MV64440/1/2 and the MV64340/1/2 devices, see TB-98:
Differences Between the Discovery Il and Discovery Il Devices for MIPS CPUs.

3.1 Pinout

The MV64440/1/2 uses a new 844PBGA package (724 in MV64340/1/2). The package is still 35x35mm in
size, 1Imm ball pitch.

* Two separate clock inputs - SYS_CLK up to 200MHz, and TCLK up to 133MHz (the MV64340/1/2 has single
SYS_CLK clock input, up to 133MHz). The CPU, DRAM, and integrated SRAM are running at SYS_CLK
clock domain, while the MVV64440/1/2 core is running with TCLK clock domain. The CPU access to DRAM or
integrated SRAM is working entirely on the SYS_CLK domain (no clock domains crossing). Meanwhile, the
CPU access to 10 (e.g., PCI) or 10 access to DRAM cross clock domains

| ;|| Note

The MV64440/1/2 does not support running the CPU bus at lower frequency than the DRAM.

*  The MV64440/1/2 supports different configurations of Gigabit Ethernet ports and FIFO interfaces, through dif-
ferent pinout multiplexing.

3.2 Power Supplies

*  The MV64440/1/2 device is manufactured at 0.15 process. It requires 1.5V core voltage (1.8V in MV6340/1/
2).

* The MV64440/1/2 Gigabit Ethernet ports, are tied to two power segments (one in MV64340/1/2), allowing one
port to interface MIl PHY (3.3V) while other ports interfacing RGMII PHY (2.5V/HSTL)

e Each PCl interface DLLs have separate quite power supply pins.

* The SYS_CLK clock input is also tied to a separate power segment, enabling easier clocks generation on the
board.
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3.

| §I| Note

3 Performance Enhancements

CPU bus frequency up to 200 MHz (133 MHz in MV64340/1/2). MV64440/1/2 follows the MIPS CPUs road
map that targets higher CPU bus speeds

Reduced CPU-to-DRAM read latency by four cycles. To achieve reduced latency, the MV64440/1/2 imple-
ments a fast point-to-point path between the CPU interface and the DRAM controller. The entire path
between the CPU and the DRAM runs with the same clock domain, up to 200 MHz.

iISCSI CRC-32C calculation. Alternatively, it is possible to configure the XOR DMA to calculate CRC-32 on a
given block.

Gigabit Ethernet ports support RGMII (Reduced GMII) interface. In the MV64440, this new interface enables
the usage of all three ports, while still having two 64-bit PCI interfaces available.

Each of the Gigabit Ethernet ports can also work as 8/16-bit sync FIFO interface. This is a high bandwidth
streaming interface (up to 133MHz), for easy point-to-point connection to user specific logic.

The MV64442 only supports an 8-bit sync FIFO interface.

Multiple Gigabit Ethernet port/FIFO interface configurations. The MV64440/1/2 supports different configura-
tions of Gigabit Ethernet ports and FIFO interfaces.

PCI ordering rules. The MV64440/1/2 fully supports PCI bridge ordering rules by hardware. See AN-84: PCI
Ordering Implementation (Doc. No. MV-S300105-00) for full details about PCI ordering issues.
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Section 4. Pin Information

4.1 MV64440/1/2 Pin Logic

See the figures in the following pages.
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Figure 4. MV64440 Pin Logic
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| §|| Note

In the MVV64440, there are 50 dedicated pins for the Gigabit Ethernet MACs. In GMII mode, only two
Gigabit Ethernet ports can utilize these pins. The third port is multiplexed on the upper bits of PCI1, which
becomes a 32-bit interface. In RGMII mode, all three Gigabit Ethernet ports are multiplexed on the 50
dedicated Gigabit Ethernet pins, and PCI1 can be configured as a 64-bit interface. For more information
on multiplexing for the third port, see Section 8. “MV64440 Gigabit Ethernet Pins Multiplexing” on page 66.
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Figure 5. MV64441 Pin Logic
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Figure 6: MV64442 Pin Logic
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PO_TXEN/PO_TX[8]——i
PO_TXERR/PO_TX[9]-—t
PO_TXCLK_OUT4——
PO_CRS<—>|
PO_RXD[7:0)/PO_RX[7:0]—p»|
PO_RXERR/PO_RX[9}——p
PO_RXDV/PO_RX[8}———3p]
PO_RXCLK/PO_RXCLK[O}——
PO_COL——p»|
CLK125——»

MDC ——
MDIO «g—p

RGMII_VREF———p»
FIFOCLK -«t—p
ETHER_CAL «—p»

CPU Interface
DDR SDRAM Interface

JTAG Interface

MV64442

Device Interface

PCI0/1 Interface

Ethernet Port0

MPP Interface Pins [31:0]

TWSI Interface

«———HSTL_VREFO, HSTL_VREF1
| ——P=CPU_SYSAD[63:0]

| ——-CPU_SYSADC[7:0]

| g——p-CPU_SYSCMD[8:0]

| ¢———CPU_VALID_OUTn

f———-CPU_VALID_INn

[«——CPU_RELEASEN

——CPU_SYSRDY_OUTn

|———CPU_PREQN
[———»CPU_PACKN
[——»-CPU_RSSWAPN

“— CpPU_TCTCENn/CPU_TCCEn
——CPU_TCDOEN

f———-CPU_TCWORD[1:0]

| ¢—— CPU_TCMATCH
[——»CPU_INTN[1:0]
¢——CPU_CAL

l———PCI0_64ENn
| egg——PCIO_HS
t——1pp-PCIO_LED
f——1pp-PCI0_ENUMnN
-¢——PCIx_CLK
[«———PCIx_RSTn
r-—P>CIx_VREF
|g—PCIx_CAL
(——PCIx_M66EN
——PCI0_AD[63:0],PCI1_AD[31:0]
[ -——»PCI0_CBEN[7:0],PCI1_CBEN[3:0]
r—PCIx_PAR
[<——PCIx_FRAMEN
[~——PCIx_IRDYn
(«gg—yp»-PClIx_DEVSELN
+«¢——»PCIx_TRDYn
(<——PCIx_STOPn
[-———PCIx_IDSEL
r«4—PCI0_REQ64n
r<—PCI0_ACK64n
[-—PCI0_PAR64

- PCIx_REQnN

| gg——PCIx_GNTn
|<——PCIx_PERRn
reg—1p»-PCIX_SERRN
(wg—pp-PCIX_INTN

~«—-\MPP[31:0]

[—SCK
[-—SDA
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4.2

Table 2lists the conventions that apply to input/output (I/O) or just output (O) type pins.

Pin Name Conventions

Table 2: Pin Types

Abbreviation Description

t/s TriState pin.

sit/s Sustained TriState pin.
Driven to its inactive value for one cycle before float.
NOTE: A pull up is required to sustain the inactive value.

o/d Open Drain pin.
Allows multiple drivers simultaneously (wire-OR connection).
NOTE: A pull up is required to sustain the inactive value.

An "n" symbol at the end of a signal name indicates that the signal’s active state occurs when voltage is low.

In the signal names, the following prefixes are used to indicate a signal’s specific interface.

| §|| Note

The "x" indicates the specific unit, i.e, PCIO or PCI1.

Table 3: Interface Prefixes
Prefix | Interface
CPUx CPU
DEV Device
Fx FIFO Port
NOTE: See the Sync FIFO Interface section in the MV64440/1/2
Datasheet User Manual.
M SDRAM
PCIx PCI
Px Gigabit Ethernet Port
SX Serial (MPSC) Port
NOTE: See the Multi Protocol Serial Controllers section in the
MV64440/1/2 Datasheet User Manual.
WD Watchdog Timer
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Table 4 shows the supply voltage levels for the various interface pins.

Table 4: Pin Supply Voltage Levels

Interface Supply Pin Name Supply Voltage

CPU VDD_CPU 2.5/3.3V and HSTL

CPU HSTL_VREFO0/1 According to HSTL standard
DRAM VDD_DRAM 2.5V

DRAM SSTL_VREFO0/1 According to SSTL2 standard

Gigabit Ethernet

V_ETHO, V_ETH1

Two power segments, each one can be powered by

3.3/2.5/HSTL

NOTE: If working with a RGMII 3-port configuration, Port2 uses
V_ETHO segment.

Other interfaces

VDD_V33

3.3V

PCI PCIO_VREF, PCI1_VREF 3.3V/5V in Conventional PCI (rev 2.2), 3.3V in PCI-X mode

Core VDD_CORE 1.5V

Ground VSS Ground

4.3 Interface Pin Assignments
Table 5: Clock Pin Assignments

Pin Name Type Full Name Description

SYS_CLK | System Clock | System central clock source. Used as the reference clock for the
MV64440/1/2 CPU-DRAM interfaces de-skew PLL (up to 200
MHz). Same clock source is used for the CPU.

PLLO_VDDAH | PLLO AVDD PLLO quiet 2.5V power supply.

PLLO_VSSA | PLLO AVSS PLLO quiet VSS.

PLL1_VDDAH | PLL1 AVDD PLL1 quiet 2.5V power supply.

PLL1_VSSA | PLL1 AVSS PLL1 quiet VSS.

TCLK | Core Clock MV64440/1/2 core clock source. Used as the reference clock for
core clock de-skew PLL (up to 133MHz). Device bus and MPP
signals toggle on the rising edge of TCLK.

DLLO_VDDAH | PCI AVDD PCIO DLLs quiet 1.5V power supply.

DLLO_VSSA | PCI AVSS PCIO0 DLLs quiet VSS.

DLL1 VDDAH | PCI AVDD PCI1 DLLs quiet 1.5V power supply.
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Table 5: Clock Pin Assignments

Pin Name Type Full Name Description
DLL1_VSSA I PCI AVSS PCI1 DLLs quiet VSS.
SYSRSTn I System Reset | Main reset signal of the MVV64440/1/2.
Resets all units to their initial state.
NOTE: When in the reset state, all output pins are put into tristate.
VDD_CLK | Vqq Clock Provides a reference for the clock input voltage level. Voltage

level must be the same as SYS_CLK input.

Core Clock Pin Count: 13

Table 6: CPU Interface Pin Assignments

Pin Name

Type

Full Name

Description

HSTL_VREFO

HSTL VREFO

Reference voltage for HSTL interface.

Must be half of the voltage for the Vyq CPU @ HSTL mode, see
EIA/JEDEC standard EIA/JESD8-6 (High speed transceiver
logic (HSTL) A 1.5V output buffer supply voltage based interface
standard for digital integrated circuits.)

HSTL_VREF1

HSTL VREF1

NOTE: HSTL_VREFO [Y25] and HSTL_VREF1 [N25] are connected to the same VREF rail. Hence, the balls are con-
nected to the same voltage, 0.75V.

If not operating in HSTL mode, these pins must be connected to VDD_CPU.

Reference voltage for HSTL interface.

Must be half of the voltage for the Vy4q CPU @ HSTL mode, see
EIA/JEDEC standard EIA/JESD8-6 (High speed transceiver
logic (HSTL) A 1.5V output buffer supply voltage based interface
standard for digital integrated circuits.)

CPU_SYSAD t/s /O | System 64-bit multiplexed CPU address/data bus.
[63:0] Address/Data | Driven by the CPU during address phase and write data phase.
Bus Driven by MV64440/1/2 during read response data phase.
NOTE: These pins utilize integrated pullups
CPU_ t/s /O | System 8-bit parity for the SYSAD bus.
SYSADCI[7:0] Address/Data | Driven by CPU during write data phase.
Parity Bus Driven by MV64440/1/2 during read response data phase.
NOTE: These pins utilize integrated pullups.
CPU_ t/s /O | System Com- 9-bit multiplexed CPU command/data identifier bus.
SYSCMD[8:0] mand/Data System Command driven by the CPU during address phase.
Identifier Bus | Data identifier driven by the CPU during write data phase and by
the MV64440/1/2 during read response data phase.
CPU_VALID_ | Valid Output The CPU signals that it is driving valid address/data on the
OUTn CPU_SYSAD bus and valid command/data identifier on the

CPU_SYSCMD bus.
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Table 6: CPU Interface Pin Assignments (Continued)
Pin Name Type Full Name Description
CPU_ | Release The CPU signals that it has released the CPU_SYSAD and the
RELEASEN CPU_SYSCMD buses after completion of a read request.
CPU_VALID_ t/s O Valid Input The MV64440/1/2 signals that it is driving valid read data on the
INn CPU_SYSAD bus and a valid data identifier on the
CPU_SYSCMD bus.
CPU_ t/'s O Read/Write The MV64440/1/2 signals that it can accept a CPU read or write
SYSRDY_ Ready Output | request.
OUTn NOTE: Must be connected to both RdRdyn and WrRdyn CPU input
pins.
CPU_PREQnN | Processor CPU requests from the MV64440/1/2 for SYSAD bus master-
Request ship.
CPU_PACKnN t/'s O Processor The MV64440/1/2 signals that it releases the SYSAD bus in
Acknowledge response to CPU_PREQn.
CPU_RS t/'s O Read The MV64440/1/2 signals that it is returning read data to the
SWAPN Response CPU out of order.
Swap
CPU_TCTCEnN | L3 Cache Tag In normal R7000 L3 cache mode, CPU L3 cache controller sig-
/CPU_TCCEnN RAM Chip nals that it is accessing L3 cache tag SRAM.
Enable NOTE: If there is no L3 cache, pull up to VDD_CPU.
L3 RAM Chip In R7000C EZ cache mode, CPU L3 cache controller signals
Enable that it is accessing L3 SRAM (SRAM contains both data and
tags).
CPU_TCDOEN t/'s O L3 Cache Data | In normal R7000 L3 cache mode, in case of a cache hit, the
RAM Output MV64440/1/2 enables L3 data SRAM drive read data on
Enable SYSAD.
L3 Cache In R7000C EZ cache mode, the MV64440/1/2 enables L3 SRAM
RAM Output drive the tag on the CPU_SYSAD bus two cycles after CPU
Enable issue cycle, and in case of cache hit, it also enables L3 SRAM to
drive read data on CPU_SYSAD.
CPU_ t/s O Ternary Cache | Determines correct L3 double-word index.
TCWORDI[1:0] Word Index Driven by the MV64440/1/2 in case of a CPU block read miss

(driven by CPU L3 cache controller in case of L3 hit).
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Table 6: CPU Interface Pin Assignments (Continued)

Pin Name Type Full Name Description

CPU_ | Ternary Cache | Asserted by tag RAM on L3 cache tag match.

TCMATCH Tag Match NOTE: If there is no L3 cache, or when working in EZCache mode,
tie to VSS.
If using the SR71000 CPU, CPU_TCMATCH is not asserted
by tag RAM. Instead, the SR71000 asserts
CPU_TCMATCH.

CPU_INTn t/'s O CPU Interrupts | Level sensitive interrupts driven by the MV64440/1/2 to the CPU.

[1:0]

CPU_CAL | CPU Calibra- Allows control of the CPU output buffers’ strength. Connect to

tion VDD_CPU through a resistor. The resistor size determines the

drive strength of the output buffer.
NOTE: See TB-119 MV644xx Design Considerations for the recom-
mended values of the calibration resistors.

CPU Interface Pin Count: 101

Table 7: PCI Bus 0 Interface Pin Assignments
Pin Name Type Full Name Description
PCIO_CLK | PCI_0 Clock PCI bus clock. Up to 133 MHz in PCI-X mode and up to 66MHz
in conventional PCI mode. It is completely independent of
PCI1_CLK, and SYS_CLK.
PCIO_VREF | PCI_0 VREF PCI reference input voltage (3.3V or 5V).
PCIO_CAL | PCI_0 Calibra- | Allows control of the PCI output buffers’ strength. Connect to
tion VDD through a resistor. The resistor size determines the drive
strength of the output buffer.
NOTE: See TB-119 MV644xx Design Considerations for the recom-
mended values of the calibration resistors.
PCIO_RSTn | PCI_O Reset Dedicated reset signal for PCI_0 interface.
NOTE: Does not affect PCI_1 interface or any other MV64440/1/2
unit.
When in the reset state, all PCI_0 output pins are put into tristate
and all open drain signals are floated.
PCIO_M66EN | PCI_066MHz | The MV64440/1/2 samples PCI0O_MG66EN on reset de-assertion,
Enable in order to determine if it is connected to a 66MHz bus. If

PCIO_MG66EN is sampled 1, the internal PCI interface DLL is

enabled.

NOTE: Only relevant to conventional PCI (if configured to PCI-X, the
internal PCI interface DLL is enabled regardless of
PCIO_MB6EN)
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Table 7: PCI Bus 0 Interface Pin Assignments (Continued)

Pin Name Type Full Name Description

MV64440 and t/s1/O | PCLO MV64440 and MV64442: 64-bit PCI_0 multiplexed address/data

MV64442: Address/Data bus.

PCIO_AD[63:0] MV64441: 32-bit PCI_0 multiplexed address/data bus.

MV64441: Driven by the transaction master during address phase and write

PCIO_AD[31:0] data phase.

Driven by the target device during read data phase.

NOTE: For the MV64440 and MV64442, PCI0O_AD[63:32] requires a
pull up. When PCI_0 interface is configured to 32-bit, the
MV64440/1/2 drives these pins; a pull up is not required

MV64440 and t/s /O | PCI_0 Com- MV64440 and MV64442: 8-bit multiplexed command/byte-

MV64442: mand/Byte enable bus, driven by transaction master.

PCIO_CBEn Enable MV64441: 4-bit multiplexed command/byte-enable bus, driven

[7:0] by transaction master.

MV64441: Contains command during the address phase and byte-enable

PCI0O_CBEn during data phase.

[3:0] NOTE: For the MV64440 and MV64442, PCI0O_CBEN[7:4] requires a

pull up. When PCI_0 interface is configured to 32-bit, the
MV64440/1/2 drives these pins; a pull up is not required
PCIO_PAR t/s I/O | PCI_0 Parity Even parity calculated for PCI0O_AD[31:0] and PCI0_CBEnN[3:0].
(low) Driven by transaction master for address phase and write data
phase.
Driven by target for read data phase.

PCIO_ sit/s PCI_0 Frame Asserted by the transaction master to indicate the beginning of a

FRAMEN 1/0 transaction.

The master de-asserts PCI0_FRAMER to indicate that the next
data phase is the final data phase transaction.

PCIO_IRDYn sit/s PCIL_O Initiator | Asserted by the transaction master to indicate it is ready to com-

110 Ready plete the current data phase of the transaction. A data phase is
completed PCIO_TRDYn and PCIO_IRDYn are asserted.

PCIO_DEV sit/s PCI_0 Device | Asserted by the target of the current access.

SELn 1/0 Select As a master, the MV64440/1/2 expects the target to assert
PCI0_DEVSELn within five bus cycles. If the target does not
assert PCI0_DEVSELn within the required bus cycles, the
MV64440/1/2 aborts the cycle.

As a target, the MV64440/1/2 asserts PCIO_DEVSELn in a
medium speed; two cycles after the assertion of PCI0_FRAMEN.

PCIO_TRDYn sitls PCI_0 Target Asserted by the target to indicate it is ready to complete the cur-

110 Ready rent data phase of the transaction. A data phase is completed
when PCIO_TRDYn and PCIO_IRDYn are asserted.

PCI0O_STOPN sit/s PCI_0 Stop Asserted by target to indicate transaction termination.

1/0 Used by a target device to generate a Retry, Disconnect, or Tar-
get Abort termination signal.
Copyright © 2005 Marvell CONFIDENTIAL Doc. No. MV-S101287-01, Rev. C
January 18, 2005, Preliminary Document Classification: Proprietary Information Page 31

12dcg88nsb-ed4ss42mf * OnStor Inc. * UNDER NDA# 12103083



MARVELL CONFIDENTIAL

®

(—
=
——]

M ARVELL®

MV64440/1/2
Part 1 of 2: Hardware Specifications

Table 7: PCI Bus 0 Interface Pin Assignments (Continued)

Pin Name Type Full Name Description
PCIO_IDSEL | PCI_0 Initial- Asserted to act as a target device chip select during PCI configu-
ization Device ration transactions.
Select
PCIO_REQ64n sit/s PCILO NOTE: Only valid for the MV64440 and MV64442 devices.
I/1O Request 64-bit | Asserted by the transaction master to indicate a request of a 64-
Transfer bit bus width transaction.

PCI0O_REQ64n timing is the same as PCI0O_FRAMEn timing.

NOTE: A 64-bit transaction occurs when PCI0_REQ64n and
PCIO_ACK®64n are asserted.

PCI0_ACK64n slt/s PCI_0 NOTE: Only valid for the MV64440 and MV64442 devices.

1/0 Acknowledge Asserted by the target in response to PCI0_REQ64n to indicate

64-bit Transfer | it accepts a 64-hit bus width transaction.

PCI0_ACK®64n timing is the same as PCI0_DEVSELn

timing.

NOTE: A 64-bit transaction occurs when PCI0_REQ64n and
PCIO_ACK®64n are asserted.

PCI0_PAR64 t/s /0 | PCI_O Parity NOTE: Only valid for the MV64440 and MV64442 devices.
(high) In cases of a 64-bit PCI transaction, even parity is calculated for

PCI0_AD[63:32] and PCIO_CBE[7:4].

Driven by the transaction master for address phase and write

data phase.

Driven by the target for read data phase.

NOTE: PCIO_PARG64 requires a pull up. When PCI_0 interface is
configured to 32-bit, the MV64440/1/2 drives this pin; a pull
up is not required

PCIO_REQn t/'s O PCI_0 Bus In a case using an external PCI arbiter, asserted by the
Request MV64440/1/2 PCI master to indicate it requires PCI bus master-
ship to initiate a new transaction.

NOTE: When using the internal PCI arbiter, leave unconnected

PCIO_GNTn PCI_0 Bus In a case using an external PCI arbiter, asserted to indicates to
Grant the MV64440/1/2 PCI master that bus mastership is granted.
NOTE: When using the internal PCI arbiter, a pull down is required
PCIO_PERRN sit/s PCI_0 Parity Asserted when a data parity error is detected.

I/0 Error Asserted by a target device in response to bad address or write
data parity, or by a master device in response to bad read data
parity.

PCIO_SERRnN o/d O | PCI_0 System | Asserted when a serious system error (not necessarily a PCI
Error error) is detected.
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Table 7: PCI Bus 0 Interface Pin Assignments (Continued)

Pin Name Type Full Name Description
PCIO_INTn o/d O | PCIL_O Inter- Asserted by the MVV64440/1/2 when one of the unmasked inter-
rupt Request nal interrupt sources is asserted.
NOTE: If MSl is enabled, the MV64440/1/2 never asserts
PCIO_INTn
PCI Bus 0 Interface Pin Count: 92 (MV64440 and MV64442), 53 (MV64441)
Table 8: PCI Bus 1 Interface Pin Assignments
Pin Name Type Full Name Description
PCI1_CLK | PCI_1 Clock PCI bus clock. Up to 133MHz in PCI-X mode and up to 66MHz in
conventional PCI mode. It is completely independent of
PCIO_CLK and SYS_CLK.
PCI1_VREF | PCI_1 VREF PCI reference input voltage (3.3V or 5V).
PCI1_CAL I PCI_1 Calibra- | Allows control of the PCI output buffers’ strength. Connect to
tion VDD through a resistor. The resistor size determines the drive
strength of the output buffer.
NOTE: See TB-119 MV644xx Design Considerations for the recom-
mended values of the calibration resistors.
PCI1_RSTn | PCIl_1 Reset Dedicated reset signal for PCI_1 interface.
NOTE: It has no affect on PCI_0 interface nor any other MV64440/1/
2 unit.
When in the reset state, all PCI output pins are put into tristate
and all open drain signals are floated.
PCI1_M66EN | PCI_1 66MHz | The MV64440/1/2 samples PCI1_MG66EN on reset de-assertion,
Enable in order to determine if it is connected to a 66MHz bus. If
PCI1_MG66EN is sampled 1, the internal PCI interface DLL is
enabled.
NOTE: Only relevant to conventional PCI (if configured to PCI-X, the
internal PCI interface DLL is enabled regardless of
PCI1_M66EN)
MV64440: t/sl/O | PCI_1 MV64440: 64-bit PCI_1 multiplexed address/data bus.
PCI1_AD[63:0] Address/Data | MV64441 and MV64442: 32-bit PCI_1 multiplexed address/data
MV64441 and bus.
MV64442: Driven by the transaction master during address phase and write
PCI1_AD[31:0] data phase.
Driven by the target device during read data phase.
NOTE: For the MV64440, PCI1_AD[63:32] requires a pull up. When
PCI_1 interface is configured to 32-bit, the MV64440 drives
these pins; a pull up is not required.
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Table 8: PCI Bus 1 Interface Pin Assignments (Continued)

Pin Name Type Full Name Description

MV64440: t/sl/O | PCI_1 Com- MV64440: 8-bit multiplexed command/byte-enable bus, driven

PCI1_CBEn mand/Byte by the transaction master.

[7:0] Enable MV64441 and MV64442: 4-bit multiplexed command/byte-

MV64441 and enable bus, driven by the transaction master.

MV64442: Contains command during the address phase and byte-enable

PCI1_CBEn during data phase.

[3:0] NOTE: For the MV64440, PCI1_CBEn[7:4] requires a pull up.
When PCI_1 interface is configured to 32-bit, the MV64440
drives these pins; a pull up is not required

PCI1_PAR t/s /O | PCI_1 Parity Even parity calculated for PCI1_AD[31:0] and PCI1_CBEn[3:0].

(low) Driven by the transaction master for the address phase and write
data phase.
Driven by the target for the read data phase.

PCI1_ sit/s PCI_1 Frame Asserted by the transaction master to indicate the beginning of a

FRAMEN I/0 transaction.

The master de-asserts PCI1_FRAMERn to indicate that the next
data phase is the final data phase transaction.

PCI1_IRDYn slt/s PCI_1 Initiator | Asserted by the transaction master to indicate that it is ready to

I/O Ready complete the current data phase of the transaction. A data phase
is completed when both PCI1_TRDYn and PCI1_IRDYn are
asserted.

PCI1_DEV sit/s PCI_1 Device Asserted by the target of the current access.

SELn e Select As a master, the MV64440/1/2 expects the target to assert
PCI1_DEVSELn within five bus cycles. If the target does not
assert PCI1_DEVSELnN within the required bus cycles, the
MV64440/1/2 aborts the cycle.

As a target, the MV64440/1/2 asserts PCI1_DEVSELn in a
medium speed, two cycles after the assertion of PCI1_FRAMEnN.

PCI1_TRDYn sit/s PCI_1 Target Asserted by the target to indicate it is ready to complete the cur-

I/O Ready rent data phase of the transaction. A data phase is completed
when both PCI1_TRDYn and PCI1_IRDYn are asserted.

PCI1_STOPn sit/s PCI_1 Stop Asserted by the target to indicate transaction termination.

I/0 PCI1_STOPn is used by a target device to generate a Retry, Dis-
connect, or Target Abort termination.

PCI1_IDSEL | PCI_1 Initial- Asserted to act as a target device chip select during the PCI con-

ization Device | figuration transactions.
Select
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Table 8: PCI Bus 1 Interface Pin Assignments (Continued)
Pin Name Type Full Name Description
PCI1_REQ64n sltls PCI_1 NOTE: Only valid for the MV64440 device.
110 Request 64-bit | Asserted by the transaction master to indicate a request of a 64-
Transfer bit bus width transaction.

PCI1_REQ64n timing is the same as PCI1_FRAMERN timing.

NOTE: A 64-bit transaction occurs if the PCI1_REQ64n and
PCI1_ACK®64n signals are asserted.

PCI1_ACK®64n sit/s PCI_1 NOTE: Only valid for the MV64440 device.

110 Acknowledge Asserted by the target in response to PCI1_REQG64n to indicate

64-bit Transfer | that it accepts a 64-bit bus width transaction.

PCI1_ACK®64n timing is the same as PCI1_DEVSELn timing.

NOTE: A 64-bit transaction occurs when PCI1_REQ64n and
PCI1_ACK®64n are asserted.

PCI1_PAR64 t/s1/0O | PCI_1 Parity NOTE: Only valid for the MV64440 device.
(high) In cases of 64-bit PCI transactions, even parity is calculated for

PCI1_PAD[63:32] and PCI1_CBE[7:4].

Driven by the transaction master for address phase and write

data phase.

Driven by the target for read data phase.

NOTE: PCI1_PARG64 requires a pull up. When PCI_1 interface is
configured to 32-bit, the MVV64440 drives this pin; a pull up is
not required

PCI1_REQn t/'s O PCI_1 Bus In a case using an external PCI arbiter, asserted by the
Request MV64440/1/2 PCI master to indicate it requires the PCI bus mas-
tership to initiate a new transaction.

NOTE: When using the internal PCI arbiter, leave unconnected

PCI1_GNTn | PCI_1 Bus In a case using an external PCI arbiter, asserted to indicate to
Grant the MV64440/1/2 PCI master that bus mastership is granted.
NOTE: When using the internal PCI arbiter, a pull down is required.
PCI1_PERRN sit/s PCI_1 Parity Asserted when a data parity error is detected.

110 Error Asserted by a target device in response to bad address or write
data parity, or by a master device in response to bad read data
parity.

PCI1_SERRn o/d O | PCI_1 System | Asserted when a serious system error (not necessarily a PCI
Error error) is detected.
PCI1_INTn o/d O | PCI_1 Inter- Asserted by the MV64440/1/2 when one of the unmasked inter-

rupt Request

nal interrupt sources is asserted.
NOTE: If MSl is enabled, the MV64440/1/2 never asserts
PCI1_INTn

PCI Bus 1 Interface Pin Count: 92 (MV64440), 53 (MV64441 and MV64442)
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Table 9: PCI_0 CompactPCIl Hot Swap Pin Assignments

Pin Name Type Full Name Description

PCIO_ENUMnN o/d O | CompactPCl If ENUM is enabled, asserted by the MV64440/1/2 during hot
Hot Swap swap insertion or removal
ENUMn inter-
rupt

PCIO_LED t/'s O CompactPClI Driven by the MV64440/1/2 to turn the LED on/off.
Hot Swap LED

PCIO_HS | CompactPCl Sampled handle switch status to identify board insertion/
Hot Swap removal.
Handle Switch | NOTE: If not using CompactPCIl Hot Swap, must be tied to VSS

PCIO_64ENn | CompactPClI The MV64440 and MV64442 devices sample the PCIO_64ENn
Hot Swap 64- pin on reset de-assertion, rather than PCIO_REQG64n, to deter-
bit PCI Enable | mine whether it is connected to a 64-bit PCI bus.

CompactPCIl Hot Swap Pin Count: 4 (MV64440 and MV64442), 3 (MV64441)

NOTE: M_SSTLVREF_0 and M_SSTLVREF_1

Table 10: DDR SDRAM Interface Pin Assignments

Pin Name Type Full Name Description

M_CLK_OUT (@) SDRAM Clock | DRAM clock input.

M_CLK_OUTn (0] SDRAM Clock | DRAM clock input.

M_SSTLVREF | SSTL2 VREF Reference voltage for SSTL interface.

_0 Must be half of the voltage for the Vqq SDRAM @ SSTL mode,
see EIA/JEDEC standard EIA/JESD8-9 (Stub series terminated
logic for 2.5 volts, SSTL_2).

M_SSTLVREF | SSTL2 VREF Reference voltage for SSTL interface.

1 Must be half of the voltage for the V44 SDRAM @ SSTL mode,

see EIA/JEDEC standard EIA/JESD8-9 (Stub series terminated
logic for 2.5 volts, SSTL_2).

are connected to the same VREF rail. Hence, the balls are con-

nected to the same voltage.

M_RASN (0] SDRAM Row Asserted by the MV64440/1/2 to indicate an active ROW
Address address driven on the DRAM address lines.
Select

M_CASn (0] SDRAM Col- Asserted by the MV64440/1/2 to indicate an active column
umn Address address driven on the DRAM address lines.
Select

M_WEn (0] SDRAM Write | Asserted by the MV64440/1/2 to indicate a write command to the
Enable SDRAM.
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Table 10: DDR SDRAM Interface Pin Assignments (Continued)

Pin Name Type Full Name Description
M_DA[13:0] (0] SDRAM Driven by the MV64440/1/2 during M_RASNn and M_CASn
Address cycles to generate along with bank address bits 28-bit SDRAM
address.
M_BA[1:0] (0] SDRAM Bank | Driven by the MV64440/1/2 during M_RASn and M_CASn
Address cycles to select one of the 4 DRAM virtual banks.
M_CSn[3:0] (0] SDRAM Chip Asserted by the MVV64440/1/2 to select a specific SDRAM bank.
Selects
M_DQI63:0] t/s /O | SDRAM Data Driven by the MV64440/1/2 during write to SDRAM.
Bus Driven by SDRAM during reads.
M_CB[7:0] t/s /O | SDRAM ECC Driven by the MV64440/1/2 during write to SDRAM.
byte Driven by SDRAM during reads.
M_DQSI8:0] t/s I/O | SDRAM Data Driven by the MV64440/1/2 during write to SDRAM.
Strobe Driven by SDRAM during reads.
M_DM[8:0]/ ts /O | SDRAM Data Asserted by the MV64440/1/2 to select the specific bytes out of
M_DQSJ[17:9] Mask the 72-bit data/ECC to be written to the SDRAM.
SDRAM Data Additional 9-bit M_DQS pins when interfacing x4 DDR devices
Strob NOTE: When interfacing x4 devices, data mask (DM) is not sup-
ported
M_CKEO (0] SDRAM Clock | Driven by the MV64440 or MVV64441 high to enable DRAM
Enable clock. Driven low when putting the DRAM in self refresh mode.
M_CKE1 (0] SDRAM Clock | Driven by the MV64440 or MV64441 high to enable DRAM
Enable clock. Driven low when putting the DRAM in self refresh mode.
M_START (0] Start Burst MV64440/1/2 indication of starting a burst. Asserted with the first
BURST M_CASnh cycle of DRAM access.
NOTE: Must be routed on board all the way to the DRAM, and back
to the MV64440/1/2 as M_STARTBURST _IN.
M_START | Start Burst M_STARTBURST signal routed back to MV64440/1/2. Used as
BURST_IN Input a reference signal for the incoming read data driven by the
SDRAM.
M_DCAL | DRAM Data Allows control of the DRAM DQ/DQS output buffers’ strength.
Calibration Connect to VDD_DRAM through a resistor. The resistor size
determines the drive strength of the output buffer.
NOTE: See TB-119 MV644xx Design Considerations for the recom-
mended values of the calibration resistors.
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Table 10: DDR SDRAM Interface Pin Assignments (Continued)

trol Calibration

Pin Name Type Full Name Description
M_ACAL I DRAM Allows control of the DRAM address/control signals output buff-
Address/Con- ers’ strength. Connect to VDD_DRAM through a resistor. The

resistor size determines the drive strength of the output buffer.

NOTE: See TB-119 MV644xx Design Considerations for the recom-
mended values of the calibration resistors.

SDRAM Interface Pin Count: 124 (MV64440 and MV64441), 122 (MV64442)

Table 11:  Device Interface Pin Assignments

DEV_CSn[3:0]

Pin Name Type Full Name Description
DEV_ALE t/s O Device Used to latch the DEV_ADJ[27:2], DEV_BOOTCSn,
Address Latch | DEV_CSn[3:0], and DEV_RWn signals from the AD bus.
Enable
DEV_CS t/'s O Device Chip Active for the entire device transaction. Used to qualify
TIMINGnN Select Timing DEV_RWn, DEV_CSn[3:0], and DEV_BOOTCSn signals.
DEV_AD[0}/ t/s I/O | Device Data[0] | Used as device data bit [0] during the data phase. Driven by
DEV_BOOT MV64440/1/2 on write access, and by the device on read
CSn access.
Boot Chip Used as boot device chip select during address phase.
Select
DEV_AD[1])/ t/s I/O | Device Data[l] | Used as device data bus bit [1] during the data phase. Driven by
DEV_RWn MV64440/1/2 on write access, and by the device on read
access.
Device Write Used as device read (1) or write (0) indication during address
phase.
DEV_AD[27:2] t/s /O | Device DEV_AD[27:2] are used as device address during the address
Address phase. Need to be latched by an external device, using
DEV_ALE signal.
The latched DEV_AD[27:2] along with DEV_BADR[2:0] are used
as the device address.
Device Data Used as device data bus during the data phase. Driven by
MV64440/1/2 on write access, and by the device on read
access.
DEV_AD t/s I/O | Device Used as device data bus bits [31:28] during the data phase.
[31:28]/ Data[31:28] Driven by MV64440/1/2 on write access, and by the device on

read access.

Device Chip
Select [3:0]

Used as device chip select [3:0] during address phase.
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Table 11:  Device Interface Pin Assignments (Continued)

Pin Name Type Full Name Description
DEV_BADR t/'s O Device Burst Driven by the MV64440/1/2 during burst read/write transactions
[2:0] Address to a device.
NOTE: The MV64440/1/2 increments the burst address with each
data transfer.
DEV_WEnN[3:0] t/'s O Device Write Asserted by the MV64440/1/2 to select the specific bytes out of
Byte Enables the 32-bit AD bus to be written.
DEV_DP[3:0] t/s I/O | Device Parity Device parity (configurable even or odd parity).
DEV_DP[0] corresponds to DEV_ADI[7:0]
DEV_DP[1] to DEV_AD[15:8]
DEV_DP[2] to DEV_AD[23:16]
DEV_DP[3] to DEV_AD[31:24].
Driven by MV64440/1/2 during address phase and write data
phase, and by the device on read data phase.
DEV_READYnN | Device Ready: | Used as cycle extender when interfacing a slow device.

When inactive during a device access, access is extended until
DEV_READYn assertion.
NOTE: If not using DEV_READYNn, tie to VSS.

Device Interface Pin Count: 46

Table 12:  Ethernet Port0 Interface Pin Assignments
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO
interfaces on the Gigabit Ethernet ports.

Pin Name

Type

Full Name

Description

PO_TXCLK/
PO_RXCLK][1]

Transmit Clock

For GMII operating in 1000: This pin is not used and should be
pulled down.

For GMII PHYs operating in 10/100: This pin provides the tim-
ing reference for the transmission of the PO_TXEN,P0_TXD[3:0]
signals. It operates at 2.5 MHz when in 10 Mbps, and at 25 MHz
in 100 Mbps speed.

Receive Clock

For the 10-bit interface: This pin provides the receive code
group complimentary 62.5 MHz clock input. Both phases are
used to strobe PO_RX[9:0] inputs.
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Table 12:  Ethernet PortO Interface Pin Assignments (Continued)
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO

interfaces on the Gigabit Ethernet ports.

Pin Name

Type

Full Name

Description

PO_TXD[7:0]/
PO_TX[7:0]

O

Transmit Data

For GMII PHYs operating in 1000: PO_TXDJ[7:0] contain the
transmit data outputs and are synchronous to the
PO_TXCLK_OUT output.

For GMII PHYs operating in 10/100: PO_TXD[3:0] contain the
transmit data outputs and are synchronous to the PO_TXCLK
input. Pins PO_TXDI[7:4] are undefined and should Not be Con-
nected (NC).

Transmit Data

For the 10-bit interface: PO_TX[7:0] are bits [7:0] of the
Tx_code_group[9:0] output to the transceiver. They are synchro-
nous to PO_TXCLK_OUT.

PO_TXEN/
PO_TX[8]

Transmit
Enable

For GMII PHYs operating in 10/100/1000: PO_TXEN indicates
that the packet is being transmitted to the PHY. It Is synchronous
to PO_TXCLK_OUT in GMII mode and to PO_TXCLK in MII
mode.

Transmit Data

For the 10-bit interface: PO_TX[8] is bit 8 of the
Tx_code_group[9:0] output to the transceiver. It is synchronous
to PO_TXCLK_OUT.

PO_TXERR/
PO_TX[9]

Transmit Error

For GMII PHYs operating in 1000: PO_TXERR is used for
implementing carrier extension in half-duplex. Is synchronous to
PO_TXCLK_OUT.

For GMII PHYs operating in 10/100: This output is irrelevant.

Transmit Data

For the 10-bit interface: Tx0[9] is bit 9 of the
Tx_code_group[9:0] output to the transceiver. It is synchronous
to PO_TXCLK_OUT. This pin is only relevant for the 10-bit inter-
face.

PO_TXCLK_
ouT

Transmit Clock
Output

For GMII PHYs operating in 1000: Provides the timing refer-
ence for the transfer of the PO_TXEN, PO_TXERR, and
PO_TXDJ[7:0] signals. It operates at 125 MHz.

For GMII PHYs operating in 10/100: This pin is irrelevant and
must Not be Connected (NC).

For the 10-bit interface: This pin is the PMA Transmit Clock. It
provides the timing reference for the transfer of the PO_TX[9:0]
signals. It operates at 125 MHz.

PO_CRS

I/0

Carrier Sense

For GMII PHYs: Indicates that either the transmit or receive

medium is non-idle. PO_CRS is not synchronous to any clock.

For the 10-bit interface: This pin is not used and should be

pulled down.

NOTE: PO_CRS is an output when configured to SyncFIFO inter-
face, otherwise is as input.
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Table 12:  Ethernet Port0 Interface Pin Assignments (Continued)
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO

interfaces on the Gigabit Ethernet ports.

Pin Name

Type

Full Name

Description

PO_RXD[3:0)/
PO_RX[3:0]

Receive Data

For GMII PHYs operating in 10/100: PO_RXD[3:0] contains the
receive data inputs and is synchronous to PO_RXCLK input.

Receive Data

For the 10-bit interface: PO_RX[3:0] are bits [3:0] of the
Rx_code_group[9:0] input from the transceiver. They are syn-
chronous to PO_RXCLK]1:0].

PO_RXD[7:4]/
PO_RX[7:4]

Receive Data

For GMII PHYs operating in 1000: PO_RXD[7:4] contains the
receive data inputs and are synchronous to Px_RXCLK input.
For GMII PHYs operating in 10/100: PO_RXD[7:4] must be held
low.

Receive Data

For the 10-bit interface: PO_RX][7:4] are bits [7:4] of the
Rx_code_group[9:0] input from the transceiver. They are syn-
chronous to PO_RXCLK[1:0].

PO_RXERR/
PO_RXI[9]

Receive Error

For GMII PHYs operating in 1000: Also used for implementing
carrier extension in half-duplex. Synchronous to
PO_RXCLK][1:0].

For GMII PHYs operating in 10/100: Synchronous to
PO_RXCLK input.

Receive Data

For the 10-bit interface: PO_RX[9] is bit 9 of the
Rx_code_group[9:0] input from the transceiver. It is synchronous
to PO_RXCLK][1:0]. This pin is only relevant for the 10-bit inter-
face.

PO_RXDV/
PO_RX[8]

Receive Data
Valid

For GMII PHYs: Indicates that valid data is present on the
PO_RXD lines. It is synchronous to PO_RXCLK.

Receive Data

For the 10-bit interface: PO_RX[8] is bit [8] of the
Rx_code_group [9:0] input from the transceiver. It is synchro-
nous to PO_RXCLK][1:0].

PO_RXCLK/
PO_RXCLK[0]

Receive Clock

For GMII mode operating in 1000 (PO_RXCLK): Provides the
timing reference for the reception of the PO_RXDV, PO_RXERR,
and PO_RXDJ[7:0] signals. It operates at 125 MHz.

For GMII mode operating in 10/100 (PO_RXCLK): Provides the
timing reference for the reception of the PO_RXDV, PO_RXERR,
and PO_RXDJ[3:0] signals. It operates at 2.5 MHz when in 10
Mbps, and at 25 MHz in 100 Mbps speed.

For the 10-bit interface (PO_RXCLK]O]): This pin is the receive
code group complimentary 62.5 MHz clock input. Both phases
are used to strobe Rx0[9:0] inputs.

For the 10-bit interface (PO_RXCLK]JO]): This pin is the receive
code group complimentary 62.5 MHz clock input. Both phases
are used to strobe Rx0[9:0] inputs.
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Table 12:  Ethernet PortO Interface Pin Assignments (Continued)
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO
interfaces on the Gigabit Ethernet ports.

Pin Name Type Full Name Description
PO_COL | Collision For GMIl mode operating in 10/100 (PO_RXCLK]J1]): Indicates
Detect a collision has been detected on the wire. This input is ignored in

full-duplex mode. PO_COL is not synchronous to any clock.

Device Interface Pin Count: 25

Table 13:  Ethernet Portl Interface Pin Assignments
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO
interfaces on the Gigabit Ethernet ports.

Ethernet Portl is only valid for the MV64440 and MV64441 devices.

Pin Name

Type

Full Name

Description

P1_TXCLK/
P1_RXCLK[1]

Transmit Clock

For GMII operating in 1000: This pin is not used and should be
pulled down.

For GMII PHYs operating in 10/100: Provides the timing refer-
ence for the transmission of the P1_TXEN, P1_TXD[3:0] signals.
It operates at 2.5 MHz when in 10 Mbps, and at 25 MHz in 100

Mbps speed.

Receive Clock

For the 10-bit interface: Provides the receive code group com-
plimentary 62.5 MHz clock input. Both phases are used to strobe
Rx0[9:0] inputs.

P1_TXD[7:0)/
P1_TX[7:0]

Transmit Data

For GMII PHYs operating in 1000: P1_TXDJ[7:0] contains the
transmit data outputs and is synchronous to the
P1_TXCLK_OUT output.

For GMII PHYs operating in 10/100: P1_TXDI[3:0] contains the
transmit data outputs and is synchronous to the
P1_TXCLK_OUT input. Pins P1_TXD[7:4] are undefined and
must Not be Connected (NC).

Transmit Data

For thel0-bit interface: Tx1[7:0] are bits [7:0] of the
Tx_code_group[9:0] output to the transceiver. They are synchro-
nous to P1_TXCLK_OUT.

P1_TXEN/
P1_TX[8]

Transmit
Enable

For GMII PHYs operating in 10/100/1000: Indicates that the
packet is being transmitted to the PHY. It Is synchronous to
P1_TXCLK_OUT in GMII mode and to P1_TXCLK in MIl mode.

Transmit Data

For the 10-bit interface: P1_TX[8] is bit 8 of the
Tx_code_group[9:0] output to the transceiver. It is synchronous
to P1_TXCLK_OUT.
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Table 13:  Ethernet Portl Interface Pin Assignments (Continued)
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO

interfaces on the Gigabit Ethernet ports.

Ethernet Portl is only valid for the MV64440 and MV64441 devices.

Pin Name Type Full Name Description

P1_TXERR/ (0] Transmit Error | For GMIlI PHYs operating in 1000: P1_TXERR is used for

P1_TX[9] implementing carrier extension in half-duplex. Is synchronous to
P1_TXCLK_OUT.
For GMII PHYs operating in 10/100: This output is irrelevant.

Transmit Data | For the 10-bit interface: P1_TX[9] is bit 9 of the

Tx_code_group[9:0] output to the transceiver. It is synchronous
to P1_TXCLK_OUT. This pin is only relevant for the 10-bit inter-
face.

P1_TXCLK_ (0] TransmitClock | For GMIlI PHYs operating in 1000: Provides the timing refer-

ouT Output ence for the transfer of the P1_TXEN, P1_TXERR, and
P1_TXDI[7:0] signals. It operates at 125 MHz.
For GMII PHYs operating in 10/100: This pin is irrelevant and
must Not be Connected (NC).
For the 10-bit interface: This pin is the PMA Transmit Clock. It
provides the timing reference for the transfer of the P1_TX[9:0]
signals. It operates at 125 MHz.

P1_CRS I/0 Carrier Sense | For GMII PHYs: Indicates that either the transmit or receive

medium is non-idle. P1_CRS is not synchronous to any clock.

For the 10-bit interface: This pin is not used and should be

pulled down.

NOTE: P1_CRSis an output when configured to SyncFIFO inter-
face, otherwise is as input.

P1_RXD[3:0)/
P1_RX[3:0]

Receive Data

For GMII PHYs operating in 10/100: P1_RXD[3:0] contains the
receive data inputs and is synchronous to Px_RXCLK input.

Receive Data

For the 10-bit interface: Rx1[3:0] are hits [3:0] of the
Rx_code_group[9:0] input from the transceiver. They are syn-
chronous to P1_RXCLK[1:0].

P1_RXD[7:4]/
P1_RX[7:4]

Receive Data

For GMII PHYs operating in 1000: P1_RXD[7:4] contains the
receive data inputs and are synchronous to Px_RXCLK input.
For GMII PHYs operating in 10/100: P1_RXD[7:4] must be held
low.

Receive Data

For the 10-bit interface: P1_RX[7:4] are bits [7:4] of the
Rx_code_group[9:0] input from the transceiver. They are syn-
chronous to P1_RXCLK]1:0].
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Table 13:  Ethernet Portl Interface Pin Assignments (Continued)
NOTE: See the applicable gigabit Ethernet pins multiplexing section for information about using the RGMII and FIFO

interfaces on the Gigabit Ethernet ports.

Ethernet Portl is only valid for the MV64440 and MV64441 devices.

Pin Name

Type

Full Name

Description

P1_RXERR/
P1_RX[9]

Receive Error

For GMII PHYs operating in 1000: Also used for implementing
carrier extension in half-duplex. Synchronous to
P1_RXCLK[1:0].

For GMII PHYs operating in 10/100: Synchronous to
P1_RXCLK input.

Receive Data

For the 10-bit interface: P1_RX][9] is bit 9 of the
Rx_code_group[9:0] input from the transceiver. It is synchronous
to P1_RXCLK][1:0]. This pin is only relevant for the 10-bit inter-
face.

P1_RXDV/
P1_RX[8]

Receive Data
Valid

For GMII PHYs: Indicates that valid data is present on the
P1_RXD lines. It is synchronous to P1_RXCLK.

Receive Data

For the 10-bit interface: P1_RX[8] is bit [8] of the
Rx_code_group [9:0] input from the transceiver. It is synchro-
nous to P1_RXCLK [1:0].

P1_RXCLK/
P1_RXCLK[O]

Receive Clock

For GMII mode operating in 1000 (P1_RXCLK): Provides the
timing reference for the reception of the P1_RXDV, P1_RXERR,
and P1_RXDJ[7:0] signals. It operates at 125 MHz.

For GMII mode operating in 10/100 (P1_RXCLK): Provides the
timing reference for the reception of the P1_RXDV, P1_RXERR,
and P1_RXDI[3:0] signals. It operates at 2.5 MHz when in 10
Mbps, and at 25 MHz in 100 Mbps speed.

For the 10-bit interface (P1_RXCLK]O0]): This pin is the receive
code group complimentary 62.5 MHz clock input. Both phases
are used to strobe Rx1[9:0] inputs.

Collision For GMII mode operating in 10/100 (P1_RXCLK): Indicates a
Detect collision has been detected on the wire. This input is ignored in
full-duplex mode. P1_COL is not synchronous to any clock.
P1_COL | Collision For GMII mode operating in 10/100 (P1_RXCLK): Indicates a
Detect collision has been detected on the wire. This input is ignored in
full-duplex mode. P1_COL is not synchronous to any clock.
Device Interface Pin Count: 25
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Table 14:  Ethernet Control Interface Pin Assignments

Pin Name Type Full Name Description
CLK125 | Reference Provides the timing reference for the 1000 Mb mode and must
Clock operate at 125 MHz.

NOTE: When all of the used Ethernet ports are configured to Ml
only mode, tie it to pull down. Any other configuration
requires an input of 125 MHz clock from the PHY.

MDC (0] Management MDC is the CLK input divided by 128.
Data Clock Provides the timing reference for the transfer of the MDIO signal.
MDIO /0 Management Used to transfer control information and status between PHY
Data In/Out devices and MV64440/1/2.

NOTE: When at least one of the GbE ports is used, it is highly rec-

ommended to connect the MDIO signal to a pull up resistor.
FIFOCLK | FIFO Inter- Provides the timing reference for the FIFO interface. Up to 133
face Clock MHz.

NOTE: Must not exceed TCLK (core clock) frequency.

When not using the FIFO interface, tie it to a pull down.
RGMII_VREF | RGMII Refer- Reference voltage for RGMII interface when configured to HSTL
ence Voltage mode.

NOTE: If using the CMOS mode, connect to the Ethernet power
supply.

Must be half of the voltage for the Vdd Ethernet @ HSTL mode,

see EIA/JEDEC standard EIA/JESD8-6 (High speed transceiver

logic (HSTL) A 1.5V output buffer supply voltage based interface
standard for digital integrated circuits).
ETHER_CAL | Ethernet Port Allows control of the Ethernet interface signal output buffer

Calibration

strength. Connect to V_ETHO through a resistor. The resistor

size determines the drive strength of the output buffer.

NOTE: See TB-119 MV644xx Design Considerations for the recom-
mended values of the calibration resistors.

Serial Interface Pin Count: 5

Table 15:  MPP Interface Pin Assignment

Pin Name

Type

Full Name

Description

MPP[31:0]

1/0

Multi Purpose
Pins

Various functionalities

MPP Interface Pin Count: 32
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Table 16: TWSI Pin Assignment
NOTE: These pins are driven low during reset assertion.

Pin Name Type Full Name Description
SCK o/d I/O | TWSI Clock TWSI serial clock.
Serves as output when the MV64440/1/2 acts as a TWSI master
Serves as input when the MV64440/1/2 acts as a TWSI slave.
NOTE: Pull up required.
SDA o/d I/O | TWSI Serial Address or write data driven by the TWSI master or read
Data response data driven by the TWSI slave

NOTE: Pull up required.

TWSI Interface Pin Count: 2

Table 17:  JTAG Pin Assignment
NOTE: The JTAG pins are not 5V tolerant.

Pin Name Type Full Name Description
JT_CLK | JTAG Clock Clock input for the MV64440/1/2 JTAG controller.
NOTE: A pull down is required
JT_RSTn | JTAG Reset When asserted, resets the MV64440/1/2 JTAG controller.
NOTE: A pull down is required.
If this pull down conflicts with other devices, the JTAG tool
must not use this signal. This signal is not mandatory for
JTAG interface operation. The TAP can be reset by driving
JT_MS signal HIGH for five JT_CLK cycles.
JT_MS | JTAG Mode Controls the MV64440/1/2 JTAG controller state.
Select Sampled with the rising edge of JT_CLK.
NOTE: A pull up is required.
Can be pulled either high or low. It has no effect on the TAP
controller logic, as long as it is not floating.
JT_DO (0] JTAG Data In JTAG serial data output.
Driven by the MV64440/1/2 on falling edge of JT_CLK.
JT_DI JTAG Data JTAG serial data input. Sampled with JT_CLK rising edge.
Out NOTE: A pull up is required.

Can be pulled either high or low. It has no effect on the TAP
controller logic, as long as it is not floating.

JTAG Interface Pin Count: 5
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Use Table 18 to determine the strapping configuration for systems when one of the following interfaces is not

used.

Table 18:  Unused Interface Strapping

Unused Interface Strapping
CPU Pull up: CPU_SYSCMD[8:0], CPU_VALID_OUTn, CPU_RELEASER,
CPU_PREQn, CPU_TCTCEN
Pull down: CPU_TCMATCH
Reset configuration: Pull down DEV_AD[5], DEV_AD[8], DEV_ADI9]
Ethernet Pull down: Px_TXCLK, Px_CRS, Px_COL, Px_RXCLK, Px_RXD[9:0],
Px_RXDV, Px_RXERR
NOTE: When the Ethernet port is not used, tie MDC/MDIO and CLK125 to pull down.
TWSI Pull up SCK and SDA.
MPP If all signals are configured as GPIO outputs, no external pullups required.
SDRAM Route M_STARTBURST to M_STARTBURST_IN.
Device Pull down the DEV_READYNn pin.
PCI To bypass the need of putting pullups on the data signals, pulldown PCIx_GNTn

and configure the chip to work with external PCI arbiter, EN bit [31] (see the PCI

Interface Registers in the MVV64440/1/2 Datasheet User Manual.)

PCIx_CLK must be connected to slaw clock (5SMHz to 66MHz).

PCIx_RSTn can be driven from the same source as reset to SYSRSTn. Must be

deasserted with or after SYSRSTn de-assertion.

PCIx_VREF must be tied to a 3.3V or 5V input voltage.

Pull up: PCIx_FRAMER, PCIx_IRDYn, PCIx_DEVSELn, PCIx_STOPn,

PCIx_TRDYn, PCIx_REQ64n, PCIx_ACK64n, PCIx_PERRnN, PCIO_64ENn,

PCIO_HS

NOTE: PCIx_REQ64n, PCIx_ACK64n, and PCIO_64ENn only apply to the
MV64440 and MV64442 devices.
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Part 1 of 2: Hardware Specifications

Section 5. MV64440 Pinout Map
844 Pin BGA

and Table,

Figure 7. MV64440 Pinout Map (Top View, Left Side)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
vss IT_MS JT_DO TCLK NC NC M_pA[6] | M_pAf0] | mM_cker [ m_pqsio] | M_bqi7l | M_besi1] | M_bQiis] | M_bm[2] | M_bqr24] | mM_bmia]
DEV_READ
vss o JT_CLK vss NC M_DA[7) | M_bA2) | M_DA[S] | M_DA[] | M_ckeo | m_pmio] | M_bqrel | M_bmi) | M_bqie) | m_pqr20] | M_bqi2s) | M_Dqrzs)
DEV_WEn[1 DEV*}"’E"IO NC NC vss M_DCAL | M_DA[11] vss M_DA[10] [ M_DQ[0] | M_DQ4] | M_bqie] vss M_DQ[17] | M_bQr21] | M_DQi26] | M_DQl29]
NG DEV—;ADR[ DEVf;NE"[Z vss | e M_pars] | mM_pare] | m_pAral Mfc';KfO“ M_bqr] | mM_pqsi | M_bqrio) [ M_pqriz) | m_pqiis) | M_barz2) vss M_DQI30]
DEVINC;\T'M DEV_ALE DEV*S]ADR[ NC DEV*}"’E"[S JT_DI M_ACAL | M_DA[3] M,c#:,ou M_DQ[2] [ M_bqQie] | M_bDQ[i1] | M_bQ[13] | M_DQ[19] | M_DQ[23] | M_DQ[27] | M_DQ[31]
pev_ap[1)/ [T -~ pev_BADR|
DEV_ADI5] | DEV_AD(3] |~ - RM pev_BooT [*-' U sr_rsm [ sysrsmn | m_bal2 vss M_DQ[3] NC vss M_DQ[14] | M_bQs(2] NC M_pqs(a] | M_csi1]
DEV_AD[9] | DEV_AD[8] | DEV_AD[7] | DEV_AD[6] vss DEV_ADI[2]
DEv,]AD[lA DEv,]AD[lz — DEv,]AD[w =y || o) MV64440
DEV_AD[17 | DEV_AD[16 DEV_DP[1] DEV_AD[15 | DEV_AD[11 | DEV_AD[13
) ] 1 1 )
DEv,]AD[za DEv,]AD[21 DEv,]AD[lg DEv,]ADus DEv,]AD[zz DEv,]AD[za FLL‘L_;IDDA YRR | Uoolconz)| Voolcone M,SSTIIVRE om e | [ Ve @] [vem. e
DEV_ADIZB T h ey Ap[27 | DEV_AD[26 | DEV_AD[24 | DEV_AD[25 —
J/DEV_cCsn[ 1 1 1 1 DEV_DP[2] VDD_CORE | VDD_CORE |vDD_DRAM |VDD_DRAM [VDD_DRAM |VDD_DRAM |VDD_DRAM |VDD_DRAM
0l DEV—AD[3T| DEV_AD[3U | DEV_AD[ZY
DEV_DP[3] | /pEV_csnl | 1/DEV_csni | 1/DEV_csnt | Po_Txple] | Po_coL VDD_CORE | vDD_v33
a1 ) 0
PO_TXD[3] | PO_TXD[4] | Po_TXD[5] | Po_TXD[7] | Po_TXD[0] Vss VDD_CORE| VDD_v33
PO_TXCLK
PO_TXERR | "= E=H | Po_TxD[1] | Po_TXD[2] vss PO_TXEN VDD_CORE | vDD_v33 vss vss vss vss
PO_RXCLK | Po_RXERR [ P0_CRs [ Po_Txcik | Po_RxDV | Po_RXD[1] VDD_CORE | vDD_v33 vss vss vss vss
PO_RXD[4] | Po_RXD[3] | Po_RXD[2] | Po_RXD[0] | Po_RXD(5] | PO_RXD[7] VDD CORE| Vv_ETHO vss vss vss vss
vss CLK125 mpc | Po_Rxp[6] | MDIO |ETHER CcAL| vbp coref| v_etHo vss vss vss vss
P1_TXD[5] | PL_TXD[6] | P1_coL | FIFocLk | P1_TxD[7] vss RGMIIVREF| V_ETHL vss vss vss vss
P1_TXD[0] | P1_TXD[2] | P1_TXD[3] | P1_TXD[4] | P1_TXD[1] vss VDD_CORE| V_ETHL vss Vss vss vss
P1_TXCLK.
PL_CRS | PLTXCLK | PLLTXERR [ PLTXEN | PLRxcLk | - [FEHC VDD_CORE | VDD_v33 vss vss vss vss
P1_RXD[1] | P1_RXD[0] | P1_RXDV | P1_RXERR | P1_RXD[2] NC VDD_CORE | VDD_V33 vss Vss vss vss
vss | PL_RXD[7] | PL_RXD[5] | P1_RXD[3] | P1_RXDI6] | PL_RXD[4] VDD_CORE | vDD_v33
MPP[3] MPP[2] MPP[1] SDA ScK NC VDD_CORE [ vDD_v33
MPP[7] MPP[6] MPP[5] MPP[4] MPP[0] vss VDD_CORE | VDD_CORE [ vDD_v33 | vop_vas | vbp_vas | vbp_vas | vop_vas | vbp_vas
mMPP(12] | mPP11] [ MPR{9] MPP[8] vss MPP[10] D""‘—;’DDA DLLL_VSSA | vDD_CORE | vDD_CORE | vDD_CORE | vDD_CORE | vDD_CORE | vDD_CORE
pcin_cik | MpPas] | mpraa) | mepaz) f pcii_rstn Pc'lf]“’m
Pc'lf]AD[“ PCI1_REQn | PCIL_GNTn | PCI1_INTn Pcu,;m[ze PCI1_IDSEL
PCI1_AD[25 |Pci1_AD[27 |Pci1_AD[28 |Pci1_AD[29 | Pci1_TRDY |PCi1_AD[20
) 1 1 1 n 1
PCI1_AD[22 |PCl1_AD[23 | PCI1_CBEN |PCI1_AD[24 PCI1_M66E | PCIL_REQ6 | PCI1_AD[59 | PCI1_AD[57 |~~~ oL T |PV_AMIRS Tpey  Ap(33 [pCii_AD[38 PCIO_AD[27
: : = : pciL_sTopn| PCii_PAR N an . |ye2 vxopa)[ypaTxopy |/P2RXP0 [1P2_RXDI4 i - PCIO_INTn ] vss
PCI1_AD[17 [Pci1_AD[18 |Pci1_AD[19 |PCI1_AD[21 [Pci1_AD[13 |PCI1_AD[15 PCIL_AD[1] PCI1_CBEN[ - PCI1_AD[51 VES PCI1_AD[37 PCIL_CAL PCI1_AD[36 PCI0_RSTh PCIO_AD[29 | PCIO_CBEn|
) 1 1 1 1 1 4] 1/IP2_CRS ] ] 3]
PCTT—ADT
PCIL_FRAM | PCI1_CBEn[ [PCI1_AD[16 PCIL_CBEn[ | PCI1_AD[63| PCI1_AD[58| PCI1_AD[53|PCI1_AD[48 2 PCI1_AD[35 PCI0_AD[28
o : vss  |pci_apie] [ pcii_apie] | pcii_aD[2] = ez, 1o |ie Txor |2 Txere| ez Rxpy | 1P2RXOIS : PCIO_GNTn PCIO_IDSEL
PCIL_DEVS PCIL_AD[12 PCIL_CBEN[ | PCI1_AD[62 | PCI1_AD[56 |PCI1_AD[52 || -i—~ DLt [PCTL_ADIE I o0~y 5y PCIO_AD[26 | PCI0_AD[23
= PCI1_IRDYn | PCI1_SERRI - PCI1_AD[8] | PCI1L_AD[S] | PCI1_AD[O; - ol ol ol - PCI0_RE( - -
Ln —ROYn[PCIL_SERRN 1 —ADIE] —-ADIS] —ADIO] 6] 11P2_TxDI6] |/P2_TXDI0] | 1P2_TXCLK | /P2-RXDI1 | P2 RXDIE 1 L= 1 1
PCTT—ADTS5 [PCTT_ADTSU [FCTT—RDTa5 PO RDTT
P P PCI Al
vss  [pci_perra| PO-CBEN [Per_apiis [pPon_cBEN [ ooy s o [ pei_vrer [PEn-cBEN [ Pen_antes | [ire Rxota |yiee ot | C"—ADI32 [Pelo_Apist [Peio_api2s [Peio_api22
0] 5] 11P2_xpis) | /P2 XS = : : ] ] ] ]
PCTT— RO
ves  JPerroiapenaviiof oo o Toc apge [ Pe-ACKs [ Pon_pare [ Pois_aoisopeir_apiss |poin_abias [FP-T00 pen apiss [Todcy —[Peio_Ab[3o [Peio_api24 [Peio_api2s
] ] 4n 4 1/P2_TXD[4] | 1/P2_TXEN |1/P2_RxCLK |/ P2-F 1/P2_coL ] ] ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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MV64440 Pinout Map and Table, 844 Pin BGA

Figure 8: MV64440 Pinout Map (Top View, Right Side)

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
m_csfo] | M_pqsie] [ m_cB[7] | M_bm[4] | M_DQra1] [ m_bqia4] | M_bqQiso) | M_bqrs4l | M_pqse] | m_bgies) | m_wen | sys_cik CPl;fESZ‘;SA CP;[—;‘SSA CPE[ES;]SA vss
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
m_cai2) | m_DMi8) | M_DQI32] | M_DQI3e] | M_DQi42] | M_Dai4s] [ M_baisi | M_baiss) | m_pesi7l | m_saw) | m_csnol | I o o ) e vss
M_STARTB CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= M_cBl4] | M_bqr33] | M_bQia7) | M_bQi4a) | M_pqias) | m_posiel | m_bqrser | m_omz vss M_Csn[1 e _ - - o —
e Rie | M_caral | m_poiaa] [ m_ooran) | m_ools | M_boiss] | M_besiel | M_berse] | M_owi] _csniay [ PSSR | CPUSISA | CPUSYSA | CPUSYSA | CPu_Sysa | P
M_STARTB CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
e vss M_DQi34] | M_bqias) vss M_0Ql47] [ m_oMis] | M_DQis7] | M_pateo] M sArt] | M_csiz) |7 Ee o o o o
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
M B M B M _D M_D M _ D¢ M_DQ[4 M _D¢ 2, M _D M_D 1] M _CA:! M - — - -~ - -
_cela) | m_cels) | m_paias] | m_pQise] | m_DQsis) | m_ootas) | m_bars2) | m_parse) [ m_parey [ m_casn | m_csrial | oS e = R (R R
CPU_SYSA | CPU_SYSA CPU_SYSA | CPU_SYSA
vss M_cBi6] | M_basi4] | M_bqrao] | m_bm(s) | M_bqras) | m_paqrsa) vss [ m poiez] | M_Rasa | M_pais) | PO o vss vss e B
cpu_tcTee| cPu_svsa [ cPu_iNTio cPu_TCDO [ o oy [ CPU_SYSA
n D[37] 1 En D[36]
MV64440 CPU_PREQn CRURRESVY Vss VSs CRUSINIID Vss
APn
e we | cPuvaup [cru_retea[cru_temal oo
_OuUTn SEn TCH
VDD_CORE | VDD_CORE MfSST;VRE VDD_CORE | VDD_CORE | VDD_CLK PLLO—:DDA VDD_CORE vss NC CP:BT[%WO NC NC NC
VDD_DRAM [VDD_DRAM |VDD_DRAM |VDD_DRAM [VDD_DRAM [VDD_DRAM [ VDD_CORE | PLLO_VSSA NC CPU_SYSR NC NC Nc | CPU-TCWO
- - DY_OUTn RD[0]
VDD_CPU | VDD_CORE CPU_SYSC Vss CPU_SYSC | CPU_SYSC | CPU_SYSC | CPU_SYSC
MDI[5] MD[2] MDI[4] MD[6] MD[7]
—— CPU_SYSC | CPU_SYSC | CPU_VALID e CPU_SYSC | cPU_sYsC
MDI8] MD[3] iNn MDI0] MDI[1]
Vs Vs Vs Vs voo_cru T vss | CPU_SYSA | cPu_svsa [ cPu_svsa [ cPu_sysa | cPu_svsa
D[31] D[32] D[33] D[34] D[35]
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
vss vss vss vss VDD_CPU | VDD_CORE et 2 e ) = e
Vs vss Vs Vs voo_cru T CPUSYSA | oo | CPU_SYSA [ CPU_SvsA | CPU_SYSA [ CPU_sYsA
» DC[2] D[22] D[23] D[24] D[25]
Vs vss Vs Vs voo_cru T CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
pC[1] D[17] D[18] D[19] D[20] D[21]
— - — — voocru NC CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
X u D[16] D[11] D[12] D[13] D[14]
Vs vss Vs Vs voo_cru T CPU_SYSA | oo | CPU_SYSA [ CPU_SvsA [ CPU_SYsA [cPu_sysa
£ D[15] (7] D(8] D[9] D[10]
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
vss vss vss vss VDD_CPU 5 = 5 = o S
Vss VSs Vss VSsSs VDD_CPU |VDD_CORE CRLSER VSss NC NC NC GRS
= = D[0] D[1]
VDD_CPU |VDD_CORE NC NC NC NC NC NC
vDD_v33 |VDD_CORE vss NC NC NC NC NC
vbp_va3 | vbp_vas | vop vas | vbp_ vas | vop_vas | vop_vss |vbb_ CoRE | VDb core NC NC NC NC NC NC
DLLO_VDDA
VDD_CORE o DLLO_VSSA | vDD_CORE | vDD_CORE | vDD_CORE [VDD_CORE [ NC NC NC vss NC NC NC
NC NC NC NC NC NC
CPU_CAL NC NC NC NC NC
MPP[17] | MPP22] | MPP[30] | MPP[31] NC NC
Pc'°ffD[17 NC vss Pc'°f]AD[“ pclo_AD[7] | Pcio_VREF [  vss NC NC P°'°71AD[55 PC'O{D[” Pc'°f]AD[39 PClo_HS  MPP[26] | MPP27] | MPP28] | MPP[29]
vss  [pcio_IRDYn|PCio_PERRN PC'D—NM“E PCI0_AD[8] PC"’::EQS PC'O—e‘l:BE"[ vss PC'D—;‘D[W PC'O—]AD[SS PC'O—;*D[“ PC'D—]AD[33 pcio_CAL | MPP21] | MPP23] | MPPl24] | MPP[25]
PCI0_AD[20 PCIO_Z(IEEEn[ pcio_sTopn|Pe0-ADILS [Peio_abiao [ oo o o PCI0_7(]:BEn[ Peio_ADI63 [Peio_ADIs9 [Peio_Abis4 [peio_appas [peio_appas [peio_oias | peio_abraa |y corar | yperaoy
PCI0_AD[19 PCIO_EI:‘RAM e | TN ) e e e PCIO_SI]:BEn[ polo_Apis2[ oo [Pelo_ADIs2 [peio_apias [peio_aplas [pcio_abia [Peio_AbI32 |y pone | e
PCI0_AD[18 PClo_nTRDY rcio_par |PO-ADIS [ oo [ocio aia [poio_apio) F‘CID_A(]:BEH[ PCI0_AD[61 | PCIo_AD[58 | PCIo_AD[51 | PClo_AD[46 [Pcio_AD[42 | PCI0_AD([36 PCIO_nENUM <
Peio_api1s [ peio_Devs [ poio_caen[Peio_AD(12 [ Pelo_CBEN | oy s | PO2_ACKS | Peio_Pars [Peio_apfeo |peio_apise [Peio_apiso [peio_apias [peio_apio [peio_abiss [ ooy o Vs
1 ELn 1] 1 0] n 4 1 ] ] ] ] ]
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Table 19: MV64440 Pinout Sorted by Signal Name

Signal Name  [Ball# Signal Name  [Ball# Signal Name Ball# Signal Name  [Ball# Signal Name Ball#
CLK125 U2 CPU_SYSAD[37] G30 CPU_TCDOEn |G32 DEV_DP[1] KE M_DA[5] B8
CPU_CAL AG29 CPU_SYSAD[38] F33 CPU_TCMATCH J33 DEV_DP[2] L6 M _DA[6] A8
CPU_INTR[0]  G31 CPU_SYSAD[39] F34 CPU_TCTCEn G29 DEV_DP[3] M1 DA[7] B6
CPU_INTR[1]  H33 CPU_SYSAD[40] E33 CPU_TCWORD[(L34 DEV_READYn B2 M_DA[8] D6
CPU_PACKn | G33 CPU_SYSAD[41] E34 CPU_TCWORD[ K31 DEV_WEn[0] | C2 M_DA[9] D7
CPU_PREOn H29 CPU_SYSAD[42] F30 CPU_VALID_INn N31 DEV_WEn[l] C1 M_DA[10] co
CPU_RELEASEnN J32 CPU_SYSAD[43] D31 CPU_VALID_OU"J31 DEV_WEn)2] D3 M_DA[11] c7
CPU_RSSWAPn H30 CPU_SYSAD[44] D32 DEV_AD[0J/DEV_ F4 DEV_WEn[3] E5 M_DA[12] B7
CPU_SYSAD[0] |AA29 CPU_SYSAD[45] D33 DEV_AD[L)/DEV_F3 DLLO_VDDAH |AE19 M_DA[13] F28
CPU_SYSAD[1] AA34 CPU_SYSAD[46] D34 DEV_AD[2] G6 DLLO_VSSA  AE20 M_DCAL c6
CPU_SYSAD[2] Y31 CPU_SYSAD[47] C33 DEV_AD[3] F2 DLLL_VDDAH |AE10 M_DMO] B11
CPU_SYSAD[3] Y32 CPU_SYSAD[48] C34 DEV_AD[4] H5 DLL1_VSSA AE11 M_DM[1] B13
CPU_SYSAD[4] Y33 CPU_SYSAD[49] E31 DEV_AD[5] F1 ETHER_CAL U6 M_DM[2] AL5
CPU_SYSAD[5] Y34 CPU_SYSAD[50] B33 DEV_AD[6] G4 HSTL_VREFO Y25 M_DM(3] AL7
CPU_SYSAD[6] Y29 CPU_SYSAD[51] C32 DEV_AD[7] G3 HSTL_VREFL | N25 M_DM[4] A21
CPU_SYSAD[7] W31 CPU_SYSAD[52] B32 DEV_ADI[8] G2 JT_CLK B3 M_DM[5] F22
CPU_SYSAD[8] W32 CPU_SYSAD[53] A32 DEV_AD[9] G1 JT_DI E6 M_DM[6] D24
CPU_SYSAD[9] W33 CPU_SYSAD[54] C31 DEV_AD[10] H4 JT_DO Ad M_DM([7] C26
CPU_SYSAD[10] W34 CPU_SYSAD[55] B31 DEV_AD[11]  J5 IT_MS A3 M_DM[8] B19
CPU_SYSAD[11] V31 CPU_SYSAD[56] A31 DEV_AD[12] H2 JT_RSTn F6 M_DQI0] C10
CPU_SYSAD[12] V32 CPU_SYSAD[57] E29 DEV_AD[13] |6 M_ACAL E7 M_DOQ[1] D10
CPU_SYSAD[13] V33 CPU_SYSAD[58] D30 DEV_AD[14] H1 M_BA[0] B27 M_DQ[2] E10
CPU_SYSAD[14] V34 CPU_SYSAD[59] D29 DEV_AD[15]  J4 M_BA[1] D27 M_DQ[3] F10
CPU_SYSAD[15] W29 CPU_SYSAD[60] C30 DEV_AD[16]  J2 M_CASn E27 M_DQ[4] ci1
CPU_SYSAD[16] V30 CPU_SYSAD[61] B30 DEV_AD[17]  J1 M_CB[0] AL8 M_DQ[5] D11
CPU_SYSAD[17] U30 CPU_SYSAD[62] A30 DEV_AD[18] K4 M_CB[1] F17 M_DQ[6] E11
CPU_SYSAD[18] U31 CPU_SYSAD[63] C29 DEV_AD[19] K3 M_CB[2] B18 M_DQ[7] AL2
CPU_SYSAD[19] U32 CPU_SYSADC[0] Y30 DEV_AD[20] K6 M_CBI[3] E18 M_DQ[8] B12
CPU_SYSAD[20] U33 CPU_SYSADC[1]U29 DEV_ADP21] K2 M_CB[4] C19 M_DQ[9] c12
CPU_SYSAD[21] U34 CPU_SYSADC[2] T29 DEV_AD[22] K5 M_CBI[5] E19 M_DQI10] D12
CPU_SYSAD[22] T31 CPU_SYSADC[3]R34 DEV_AD[23] K1 M_CB[6] F19 M_DO[11] E12
CPU_SYSAD[23] T32 CPU_SYSADC[4]E32 DEV_AD[24] L4 M_CBI[7] A20 M_DQ[12] D13
CPU_SYSAD[24] T33 CPU_SYSADC[5]E30 DEV_AD[25] L5 M_CKEO B10 M_DO[13] E13
CPU_SYSAD[25] T34 CPU_SYSADC[6] F29 DEV_AD[26] L3 M_CKEL ALO M_DQ[14] F13
CPU_SYSAD[26] R31 CPU_SYSADC[7]B29 DEV_AD[27] L2 M_CLK_OUT D9 M_DO[15] Al4
CPU_SYSAD[27] R29 CPU_SYSCMDI[0/N33 DEV_AD[28]/DEV L1 M_CLK_OUTn E9 M_DQI[L6] B14
CPU_SYSAD[28] R32 CPU_SYSCMD[1 N34 DEV_AD[29]/DEV M4 M_CSn[0] B28 M_DQ[17] c14
CPU_SYSAD[29] R30 CPU_SYSCMD[2/M31 DEV_AD[30]/DEV M3 M_CSn[i] c28 M_DQ[18] D14
CPU_SYSAD[30] R33 CPU_SYSCMD[3 N30 DEV_AD[31/DEV M2 M_CSn[2] D28 M_DQ[19] El4
CPU_SYSAD[31] P30 CPU_SYSCMD[4/M32 DEV_ALE E2 M_CSn[3] E28 M_DQ[20] B15
CPU_SYSAD[32] P31 CPU_SYSCMD[5 M29 DEV_BADR[0] D2 M_DA[0] A9 M_DO[21] c15
CPU_SYSAD[33] P32 CPU_SYSCMDI[6/M33 DEV_BADR[1] |F5 M_DA[L] B9 M_DQ[22] D15
CPU_SYSAD[34] P33 CPU_SYSCMD[7 M34 DEV_BADR[2] E3 M_DA[2] F8 M_DO[23] E15
CPU_SYSAD[35] P34 CPU_SYSCMDI[8 N29 DEV_CSTIMINGnE1 M_DA[3] E8 M_DQ[24] Al6
CPU_SYSAD([36] G34 CPU_SYSRDY_CL30 DEV_DP[0] H6 M_DA[4] D8 M_DQ[25] B16
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MV64440 Pinout Map and Table, 844 Pin BGA

Table 19: MVV64440 Pinout Sorted by Signal Name (Continued)

Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name Ball# Signal Name  [Ball#
M_DQ[26] C16 M_DQS[7] B26 NC C3 NC AE33 FIFOCLK V4
M_DQI[27] E16 M_DQSI8] Al19 NC C4 NC AE34 P1_RXCLK Y5
M_DQ[28] B17 M_RASN F27 NC D1 NC AF29 P1_RXD[0] AA2
M_DQI[29] C17 M_SSTLVREF_0 K20 NC D5 NC AF30 P1_RXDI1] AAL
M_DQI30] D17 M_SSTLVREF_1 K14 NC E4 NC AF31 P1_RXDI[2] AA5
M_DQI[31] E17 M_STARTBURSTD18 NC Fl11 NC AF32 P1_RXDI3] AB4
M_DQ[32] B20 M_STARTBURSTC18 NC F15 NC AF33 P1_RXD[4] AB6
M_DQI[33] c20 M_WEn A28 NC J29 NC AF34 P1_RXDI5] AB3
M_DQI[34] D20 MDC U3 NC J30 NC AG30 P1_RXDI[6] AB5
M_DQI[35] E20 MDIO us NC K30 NC AG31 P1_RXDI[7] AB2
M_DOQ[36] B21 MPP[0] AD5 NC K32 NC AG32 P1_RXDV AA3
M_DQI[37] c21 MPP[1] AC3 NC K33 NC AG33 P1_RXERR AA4
M_DQ[38] D21 MPP[2] AC2 NC K34 NC AG34 P1_TXCLK Y2
M_DQI[39] E21 MPP[3] AC1 NC L29 NC AH33 P1_TXCLK_OUT Y6
M_DQ[40] F21 MPP[4] AD4 NC L31 NC AH34 P1_TXD[0] w1
M_DQ[41] A22 MPP[5] AD3 NC L32 NC AJ19 P1_TXD[1] W5
M_DQ[42] B22 MPP[6] AD2 NC L33 NC AJ25 P1_TXD[2] w2
M_DQ[43] c22 MPP[7] AD1 NC N32 NC AJ26 P1_TXD[3] w3
M_DQ[44] A23 MPPI8] AE4 NC V29 PO_COL M6 P1_TXD[4] Wa
M_DQ[45] B23 MPPI9] AE3 NC AAG PO_CRS R3 P1_TXD[5] Vi
M_DQ[46] c23 MPP[10] AE6 NC AA31 PO_RXCLK R1 P1_TXD[6] V2
M_DQ[47] D23 MPP[11] AE2 NC AA32 PO_RXD[0] T4 P1_TXD[7] V5
M_DQ[48] E23 MPP[12] AE1 NC AA33 PO_RXD[1] R6 P1_TXEN Y4
M_DQ[49] F23 MPP[13] AF4 NC AB29 PO_RXD[2] T3 P1_TXERR Y3
M_DQ[50] A24 MPP[14] AF3 NC AB30 PO_RXD[3] T PCI0O_64ENN  AN33
M_DQ[51] B24 MPP[15] AF2 NC AB31 PO_RXD[4] T1 PCI0_ACK64n AP24
M_DQ[52] E24 MPP[16] AM33 NC AB32 PO_RXD[5] T5 PCI0_AD[0] AN24
M_DQ[53] F24 MPP[17] AH29 NC AB33 PO_RXD[6] U4 PCI0_AD[1] AM24
M_DQ[54] A25 MPP[18] AM34 | |NC AB34 PO_RXD[7] T6 PCI0_AD[2] AL24
M_DQ[55] B25 MPP[19] AL33 NC AC6 PO_RXDV R5 PCI0_AD[3] AP23
M_DQ[56] c25 MPP[20] AL34 NC AC30 | |PO_RXERR R2 PCI0_AD[4] AN23
M_DQ[57] D25 MPP[21] AK31 NC AC31 PO_TXCLK R4 PCI0_AD[5] AM23
M_DQ[58] E25 MPP[22] AH30 | |NC AC32 PO_TXCLK_OUT P2 PCI0_AD[6] AL23
M_DQ[59] A26 MPP[23] AK32 NC AC33 | |Po_TxD[0] N5 PCIO_AD[10]  AL22
M_DQI[60] D26 MPP[24] AK33 NC AC34 | |Po_TxD[L] P3 PCIO_AD[11]  AJ21
M_DQ[61] E26 MPP[25] AK34 NC AD29 PO_TXD[2] P4 PCI0O_AD[12]  AP21
M_DQ[62] F26 MPP[26] AJ31 NC AD30 | |P0_TXD[3] N1 PCI0_AD[13]  AN21
M_DQ[63] 27 MPP[27] AJ32 NC AD31 PO_TXD[4] N2 PCIO_AD[14] AM21
M_DQS[0] ALl MPP[28] AJ33 NC AD32 PO_TXD[5] N3 PCI0_AD[15] | AL21
M_DQS[1] A13 MPP[29] AJ34 NC AD33 PO_TXD[6] M5 PCIO_AD[16] AP18
M_DQS[2] F14 MPP[30] AH31 NC AD34 | |Po_TXD[7] N4 PCI0_AD[17] AJ18
M_DQS[3] F16 MPP[31] AH32 NC AE25 PO_TXEN P6 PCIO_AD[18] | AN18
M_DQSI4] F20 NC A6 NC AE29 PO_TXERR P1 PCIO_AD[19] AM18
M_DQSI5] E22 NC A7 NC AE30 P1_COL V3 PCIO_ADJ[20] AL18
M_DQSI6] Cc24 NC B5 NC AE32 P1_CRS Y1 PCIO_AD[21] AP17
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Table 19: MV64440 Pinout Sorted by Signal Name (Continued)

Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name Ball#
PCIO_AD[22] AN17 PCIO_CAL AK30 PCI1_AD[14] AP3 PCI1_AD[59]/P2_AJ9 V_ETH1 W11
PCIO_AD[23]  AM17 PCIO_CBEn[0] AP22 PCI1_AD[15]  AK6 PCI1_AD[60]/P2_AP9 VDD_CLK K23
PCIO_AD[24] AP16 PCIO_CBEN[1] AP20 PCI1_AD[16] AL3 PCI1_AD[61]/P2_AN9 VDD_CORE K12
PCIO_AD[25]  AN16 PCIO_CBEn[2] AL19 PCI1_AD[17]  AK1 PCI1_AD[62]/P2_ AM9 VDD_CORE K13
PCIO_AD[26] AM16 PCIO_CBEN[3] AK17 PCI1_AD[18] AK2 PCI1_AD[63]/P2_AL9 VDD_CORE K15
PCIO_AD[27]  AJ16 PCIO_CBEn[4] AN25 PCI1_AD[19]  AK3 PCI1_CAL AK13 VDD_CORE K16
PCIO_AD[28] AL16 PCIO_CBEN[5] AM25 PCI1_AD[20] AHG6 PCI1_CBEN[0] AN5 VDD_CORE K17
PCIO_AD[29]  AK16 PCIO_CBEn[6] AK24 PCI1_AD[21]  AK4 PCI1_CBEn[l] AN3 VDD_CORE K18
PCIO_AD[30] AP15 PCIO_CBEN[7] AL25 PCI1_AD[22] AJl PCI1_CBENn[2] AL2 VDD_CORE K19
PCIO_ADJ[31] AN15 PCIO_CLK AP14 PCI1_ADJ[23] AJ2 PCI1_CBENn[3] AJ3 VDD_CORE K21
PCIO_AD[32] AM32 PCIO_DEVSELn AP19 PCI1_AD[24] A4 PCI1_CBEN[4] AKS8 VDD_CORE K22
PCIO_AD[33]  AK29 PCIO_ENUMn  AN32 PCI1_AD[25]  AHL PCI1_CBEn[5] ANS8 VDD_CORE K25
PCIO_AD[34]  AL32 PCIO_FRAMEn AM19 PCI1_AD[26] AG5 PCI1_CBEn[6] AMS VDD_CORE L10
PCIO_AD[35]  AP31 PCIO_GNTn AL15 PCI1_AD[27]  AH2 PCI1_CBEn[7] AL8 VDD_CORE L11
PCIO_AD[36]  AN31 PCIO_HS AJ30 PCI1_AD[28]  AH3 PCI1_CLK AF1 VDD_CORE L24
PCIO_ADI[37] AM31 PCIO_IDSEL AL17 PCI1_ADJ[29] AH4 PCI1_DEVSELn AM1 VDD_CORE M10
PCIO_AD[38]  AL31 PCIO_INTn AJ15 PCI1_AD[30] AF6 PCI1_FRAMEn ALl VDD_CORE M25
PCIO_AD[39] AJ29 PCIO_IRDYn  AK19 PCI1_AD[31] | AGL PCI1_GNTn AG3 VDD_CORE N10
PCIO_AD[40]  AP30 PCIO_LED AP32 PCI1_AD[32] AN14 PCI1L_IDSEL  AG6 VDD_CORE P10
PCIO_AD[41]  AK28 PCIO_M66EN  AK21 PCI1_AD[33] AJ13 PCI1_INTn AG4 VDD_CORE P25
PCIO_AD[42]  AN30 PCIO_PAR AN20 PCI1L_AD[34]  AM14 PCIL_IRDYn  AM2 VDD_CORE R10
PCIO_ADJ[43] AM30 PCIO_PARG4 AP25 PCI1_ADJ[35] AL14 PCI1_M66EN AJ7 VDD_CORE R25
PCIO_AD[44]  AL30 PCIO_PERRn  AK20 PCI1L_AD[36] AKl4 PCI1_PAR AJ6 VDD_CORE T10
PCIO_AD[45]  AP29 PCIO_REQ64n AK23 PCI1_AD[37]  AK12 PCI1_PAR64  APS VDD_CORE T25
PCIO_AD[46]  AN29 PCIO_REQn AM15 PCI1L_AD[38] | AJl4 PCI1_PERRn  AN2 VDD_CORE u10
PCIO_AD[47]  AJ28 PCIO_RSTn AK15 PCI1_AD[39]/P2_ AP13 PCI1_REQ64n AJ8 VDD_CORE u25
PCIO_AD[48]  AM29 PCIO_SERRn  AM20 PCI1_AD[40]/P2_AN13 PCI1_REQn AG2 VDD_CORE V25
PCIO_AD[49] AL29 PCIO_STOPn AL20 PCI1_AD[41]/P2_AM13 PCI1_RSTn AF5 VDD_CORE W10
PCIO_ADI[50] AP28 PCIO_TRDYn AN19 PCI1_AD[42]/P2_AL13 PCI1_SERRnN AM3 VDD_CORE W25
PCIO_AD[51] AN28 PCIO_VREF AJ23 PCI1_AD[43]/P2_AJ12 PCI1_STOPn AJ5 VDD_CORE Y10
PCIO_ADI[52] AM28 PCI1_ACK64n AP7 PCI1_AD[44]/P2_AP12 PCI1_TRDYn AHS5 VDD_CORE AALO0
PCIO_AD[53] AK27 PCI1_ADI0] AM7 PCI1_AD[45]/P2_AN12 PCI1_VREF AN7 VDD_CORE AA25
PCIO_AD[54]  AL28 PCI1_AD[1] AKT7 PCI1_AD[46]/P2_AM12 PLLO_VDDAH K24 VDD_CORE AB10
PCIO_AD[55] AJ27 PCI1_AD|[2] AL7 PCI1_AD[47]/P2_AJ11 PLLO_VSSA L25 VDD_CORE AB25
PCIO_ADI[56] AP27 PCI1_ADJ[3] AP6 PCI1_AD[48]/P2_AL12 PLL1_VDDAH K10 VDD_CORE AC10
PCIO_AD[57] AK26 PCI1_AD[4] ANG PCI1_AD[49]/P2_AP11 PLL1_VSSA K11 VDD_CORE AC25
PCIO_ADI[58] AN27 PCI1_ADJ[5] AM6 PCI1_AD[50]/P2_AN11 RGMII VREF V10 VDD_CORE AD10
PCIO_AD[59] AL27 PCI1_ADI6] AL6 PCI1_AD[51]/P2_AK10 SCK AC5 VDD_CORE AD11
PCIO_ADI[60] AP26 PCI1_ADJ[7] AP5 PCI1_AD[52]/P2_AM11 SDA AC4 VDD_CORE AD24
PCIO_AD[61] AN26 PCI1_ADI[8] AM5 PCI1_AD[53]/P2_AL11 SYS_CLK A29 VDD_CORE AD25
PCIO_AD[62] AM26 PCI1_ADJ[9] AL5 PCI1_AD[54]/P2_AP10 SYSRSTn F7 VDD_CORE AE12
PCIO_AD[63] AL26 PCI1_AD[10] AP4 PCI1_AD[55]/P2_AN10 TCLK A5 VDD_CORE AE13
PCIO_AD[7] AJ22 PCI1_AD[11]  AN4 PCI1_AD[56]/P2_ AM10 V_ETHO T11 VDD_CORE AE14
PCIO_ADI[8] AK22 PCI1_AD[12]  AM4 PCI1_AD[57]/P2_AJ10 V_ETHO U1l VDD_CORE AE15
PCIO_AD[9] AM22 PCI1_AD[13]  AK5 PCI1_AD[58]/P2_AL10 V_ETH1 Vi1 VDD_CORE AE16
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Table 19: MVV64440 Pinout Sorted by Signal Name (Continued)

Signal Name _ [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name Ball#
VDD_CORE AEL17 VDD_V33 AD19 VSS R16 VSS Y16
VDD_CORE AE18 VDD_V33 AD20 VSS R17 VSS Y17
VDD_CORE AE21 VDD_V33 AD21 VSS R18 VSS Y18
VDD_CORE AE22 VDD_V33 AD22 VSS R19 VSS Y19
VDD_CORE AE23 VDD_V33 AD23 VSS R20 VSS Y20
VDD_CORE AE24 VSS A2 VSS R21 VSS Y21
VDD_CPU M24 VSS A33 VSS T14 VSS AAl4
VDD_CPU N24 VSS B1 VSS T15 VSS AALS5
VDD_CPU P24 VSS B4 VSS T16 VSS AAL6
VDD_CPU R24 VSS B34 VSS T17 VSS AAL7
VDD_CPU T24 VSS C5 VSS T18 VSS AAL18
VDD_CPU u24 VSS C8 VSS T19 VSS AA19
VDD_CPU V24 VSS C13 VSS T20 VSS AA20
VDD_CPU W24 VSS Cc27 VSS T21 VSS AA21
VDD_CPU Y24 VSS D4 VSS T30 VSS AA30
VDD_CPU AA24 VSS D16 VSS Ul VSS AB1
VDD_CPU AB24 VSS D19 VSS ul4 VSS AC29
VDD_DRAM L12 VSS D22 VSS uls VSS AD6
VDD_DRAM L13 VSS F9 VSS uUl6 VSS AE5
VDD_DRAM L14 VSS F12 VSS u1l7 VSS AE31
VDD_DRAM L15 VSS F18 VSS [ONR:] VSS AJ17
VDD_DRAM L16 VSS F25 VSS ul19 VSS AJ20
VDD_DRAM L17 VSS F31 VSS u20 VSS AJ24
VDD_DRAM L18 VSS F32 VSS u21 VSS AK9
VDD_DRAM L19 VSS G5 VSS V6 VSS AK11
VDD_DRAM L20 VSS H3 VSS V14 VSS AK18
VDD_DRAM L21 VSS H31 VSS V15 VSS AK25
VDD_DRAM L22 VSS H32 VSS V16 VSS AL4
VDD_DRAM L23 VSS H34 VSS V17 VSS AM27
VDD_V33 M11 VSS J34 VSS Vi8 VSS AN1
VDD_V33 N11 VSS K29 VSS V19 VSS AN22
VDD_V33 P11 VSS M30 VSS V20 VSS AN34
VDD_V33 R11 VSS N6 VSS V21 VSS AP2
VDD_V33 Y11 VSS P5 VSS W6 VSS AP33
VDD_V33 AALLl VSS P14 VSS w14

VDD_V33 AB11 VSS P15 VSS W15

VDD_V33 AC11 VSS P16 VSS W16

VDD_V33 AC24 VSS P17 VSS W17

VDD_V33 AD12 VSS P18 VSS w18

VDD_V33 AD13 VSS P19 VSS W19

VDD_V33 AD14 VSS P20 VSS W20

VDD_V33 AD15 VSS P21 VSS W21

VDD_V33 AD16 VSS P29 VSS W30

VDD_V33 AD17 VSS R14 VSS Y14

VDD_V33 AD18 VSS R15 VSS Y15
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M ARVELL®

MV64440/1/2
Part 1 of 2: Hardware Specifications

Section 6. MV64441 Pinout Map and Table,
844 Pin BGA

Figure 9: MV64441 Pinout Map (Top View, Left Side)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
vss JT_MS JT_DO TCLK NC NC M_pae] | m_pafo] | m_cker | m_pasio) | m_b71 | M_pasiz) | m_bqrs) | m_omi2) | M_bqrzal | mM_bmps)
DEV_READ
vss o JT_cLK vss NC M_DA(7] | M_DA12] | M_pA[s] | M_pAl | m_ckeo | m_bmio] | mM_bQisl | m_pbmiu | M_bqitel | m_bqrz0) | M_bqi2s] | M_bqr2s]
DEV—;"’E"“ DEV—;"’E"[O NC NC vss M_DCAL | M_pa[t1] | vss M_DA[20] | M_DQo] | M_DQi4l | m_bqrel vss M_DQ(17] | M_bQi21] | M_bqrzel | M_bqr2e]
NC DEV*(;”]ADR[ DEV*]WE"[Z vss 1 e M_pAr8l | m_pai9] | m_paral M*C#K*OU M_pqiil | M_pQisl | m_pqiior | M_pqriz) | m_bqiisl | M_bqrz2) vss M_DQI30]
DE\/&:T'M DEV_ALE DEV*?]ADR[ NC DE\/*;NE"[Q JT_DI M_ACAL | m_pA[3] MfC'T‘:fDU mM_pQ2] | mM_pqe] | m_pqii1) | m_pq(i3] | M_bqrie] | M_bQr2s) | M_bQr27] | M_bqrsi)
pev_ap[1)/ [T " [pey_BADR
DEV_ADIs] | DEV_ADI3] |5V R\;{g oev_soor |7} L ot rsn | svsrstn | m_pA[2] vss M_DQ[3] NC vss M_DQ[14] | mM_basi2) NC M_DQs[3] | M_cBI1]
- P ) N
DEV_AD[9] | DEV_AD[8] [ DEV_AD[7] | DEV_AD(6] | vss  [DEv_AD[2]
DEV_]AD[14 DEV_]AD[lZ — DEV_]AD[lD =y a || o=y e MV64441
DEv_AD[17 [ DEV_ADI16] oy 1y [PEV_ADILS [DEV_AD[11DEV_ADILS
] 1 ] ] 1
DEv,]AD[za DE\/ilAD[Zl DEv,]AD[w DEVi]AD[IB DE\/ilAD[ZZ DE\/i]AD[ZO PLL‘L:'IDDA e | M,s:'r;\/RE e e g— ppg—
DEV—ADT =
J/DEV_csnf DEVf]ADm DEV*]AD[ZB DEV*]AD[Z" DEV*]AD[ZS DEV_DP[2] VDD_CORE | vDD_CORE [vDD_DRAM |VDD_DRAM |VDD_DRAM [VDD_DRAM |[VDD_DRAM |VDD_DRAM
a1 DEV—AD[3T [DEV_AD[3U | DEV_AD[ZY
DEV_DP[3] | 1/DEV_csnl | 1/DEV_csn( | 1/0EV_csn{ | Po_Txpi6] | Po_coL VDD_CORE| vDD_v33
1 21 0
Po_TXD[3] [ Po_TxD[4] | Po_TxD[5] | PO_TXD[7] | Po_TXD[0O] |  VSS VDD_CORE| vDD_v33
PO_TXERR Po,;ﬁ-cru(, Po_TXD[1] | PO_TXD[2] vss PO_TXEN VDD_CORE| vDD_v33 vss vss vss vss
PO_RXCLK [ Po_RXERR | Po_cRs | Po_Txcik | po_rxpv |Po_RxD[1] VDD _CORE| vpD_v33 vss vss vss vss
PO_RXD[4] | PO_RXD[3] | Po_RXD[2] | Po_RXD[0] | Po_RXDI5] | PO_RXD[7] VoD corRef v_ETHo vss vss vss vss
vss CLK125 mMbpc | Po_rxprs] | MpIo  [ETHER_CAL vbD_corRe| v_eTro vss vss vss vss
P1_TxD[5] | P1_TxD[6] | P1_coL | FIFoclk | P1_Txp[7] vss RGMIIVREF] V_ETHL vss vss vss vss
P1_TXD[0] | P1_TXD[2] | P1_TXD[3] | P1_TxD[4] | P1_TxD[1] vss vbp_core| v_ETH vss vss vss vss
P1_TXCLK_
P1_CRS | P1_TXCLK | P1_TXERR | P1_TXEN | P1_RXCLK S VDD_CORE | vDD_v33 vss vss vss vss
PL_RXD[1] | PL_RXD[0] [ PL_RXDV |P1 _RXERR | P1_RXD[2] NC VDD _CORE| vpD_v33 vss vss vss vss
vss  [P1_Rrxp(7] | P1_RXDIS] | PL_RXD[3] [ PL_RXD(6] | P1_RXD[4] VDD_CORE| vDD_v33
MPP[3] MPP[2] MPP[1] SDA sck NC VDD_CORE| vDD_v33
MPP[7] MPP[6] MPP[5] MPP[4] MPP[0] vss VDD _CORE |VDD_CORE | vDD_v33 | vop_vas | vop_vas | vop_vas | vop_vas | vop_vas
MPP[12] | MPP11] | MPPLO] MPP(8] vss MPP[10] D”J—'_YDDA DLLL_VSSA | VDD_CORE | VDD_CORE [ vDD_CORE | vDD_CORE | vDD_CORE [vDD_CORE
pcii_cik | mpras] | meeia) | mpeias) | pcii_rsTn pc‘l—]AD[ao
PC'L]’"D[“ PCIL_REQn | PCIL_GNTn | PCIL_INTn Pcu,;m[ze PCIL_IDSEL
PCIL_AD[25 | PCIL_AD[27 | PCIL_AD[28 | PCIL_AD[29 | PCIL_TRDY |PCIL_AD[20
1 1 )| 1 n ]
PC'L]AD[ZZ PC'L]AD[B pc‘lfS?BE”[ PC'L]AD[“ pei_ston | pei_par | PC1-M5E | Spuiup NC NC NC NC NC NC PCIO_INTn PC'U?DW vss
PC|1,]AD[17 PC|1,]AD[18 PCIL]AD[lQ PCIli]AD[Zl PCIL?D[B Pcu,]AD[ls _— e Vs e Vss e — e — Pcm,fo[zs PCIOE?BEn[
PR pc'l—Z?BE"[ pc'l—]AD“G vss  |pci_apie] | Pcii_apis] | Peii_api2) NC NC NC NC NC NC NC PCIO_GNTn pc'u—fD[ZB PCIO_IDSEL
Pc'lgﬁEvs PCI1_IRDYn [PCI1_SERRN Pc'lf]AD[lz PCIL_AD[8] | PCIL_AD[5] | PCI1_AD[0] NC NC NC NC NC NC NC PCIO_REQn Pclo,;«n[ze PCIUffDIZQ
= | PC\lE(]?BEn[ Pclli]AD[ll PCIIB?BEH[ e oo || cen veE e e e e e e we  JPer_noit [Pcio_apizs [peio_abi22
ves  Jreraoitafpei aniio ooy o Toc aoga | palup e e e e e e peio_cLx | PC0-ADI30 [Peio_AD(24 [Peio_AD[21
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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MV64441 Pinout Map and Table, 844 Pin BGA

Figure 10: MV64441 Pinout Map (Top View, Right Side)

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
m_caio] | m_pasiel | m_cerz] | m_pmp4) | m_bqra1) | m_pqraa) | m_pqrsor | M_bqisa) | m_bqise) | m_pqres) | m_wen | svs_cik [ CPU-SYSA | CPU_SYSA [ CPU_SYSA vss
D[62) D[56] D[53]
CPU_SYSA | CPU_SYSA | CPU_SYSA | cPU_sYsa | cPu_sysa
m_cs[2] | m_omis] | m_bqQ32) | M_bqrae) | M_pqi4z) | m_bqas) | M_pqis1) | m_bqiss) | M_basi7) | mM_safo] | m_csnfo) o o1 e S biB0] vss
TS0 [ o e || meea || s || nmee || e || e || sees) || e Vs w_csn1) | CPU-SYsa [ cPu_svsa [ cpu_svsa [ cru_svsa [ cpu_svsa Tcru_svsa
URST_IN D[63] D[60] D[54] D[51] D[47) D[48]
M_STARTB CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
URST VSs M_DQ[34] M_DQ[38] VSss M_DQ[47] M_DM[6] M_DQ[57] M_DQ[60] M_BA[1] M_Csn[2] D[59] D[58] D[43] D[44] D[45] D[46]
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
M_CB[3] M_CB[5 M_DQI[35 M_DQ[39 M_Di 5] M_DQ[48 M_DQ[52] M _DQ[58] M_DQ[61] M_CAS M _CSn[3] — — - — - =
_cepal | m_cars) | M_beras] | M_bofas] [ m_posis] | M_boras] | M_bals2) | m_poise] | M_oorer] | m_cAsn | m_csnia) | STULSTSA | CPUA | CPLSYSA | CPU IS | CPUSTEA | CPUY
CPU_SYSA | CPU_SYSA CPU_SYSA | CPU_SYSA
vss m_cBls] | M_pgsia] | m_pqrao] | m_pms) | M_pqra9) | m_bqis3) vss M_pQ[62] | M_Rasn | M_DA[13] = e vss vss T o
cpu_TcTee[ cpu_sysa [ cpu_inTnio[ cpu_teoo [ o oy o [ cPU_SYSA
n D[37) En D[36]
MV64441 CPU_PREQn ERILREST VSS VSS CRILI VSS
APn ]
NC NC CPU_VALID |CPU_RELEA | CPU_TCMA Vss
_OuTn SEn TCH
VDD_CORE | vDD_CORE MfS:TOLVRE VDD_CORE | vDD_core | voD_cik PLLD;YDDA VDD_CORE vss NC CP‘;BEWO NC NC NC
VDD_DRAM |VDD_DRAM |VDD_DRAM | VDD_DRAM | VDD_DRAM | VDD_DRAM | VDD_CORE | PLLO_VSSA NC C[)P\:J’sljf:z NC NC NC CPL:{DIDC]‘NO
VDD_CPU |VDD_CORE CPU_SYSC VsS CPU_SYSC | CPU_SYSC | CPU_SYSC | CPU_SYSC
- MD[5] MD[2] MD[4] MD[6] MD[7]
CPU_SYSC | CPU_SYSC | CPU_VALID NC CPU_SYSC | CPU_SYSC
MDI8] MD[3] TINn MDI0] MDI[1]
VsS VsS VSS VSS VDD_CPU |VDD_CORE Vss CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= D[31] D[32] D[33] D[34] D[35]
VsS VsS VsS VsS VvDD_CPU |VDD_CORE CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= = D[27] D[29] D[26] D[28] D[30] DC[3]
Vss Vss Vss VsS VDD_CPU |VDD_CORE CPU_SYSA Vss CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= pC[2) D[22] D[23] D[24] D[25]
Vs Vs Vs Vs . CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= = D[] D[17] D[18] D[19] D[20] D[21]
— — — — voo_cru R e CPU_SYSA | CPU_SYSA [ cPU_SYsA | cPu_sysa | cPu_sysa
= D[16] D[11] D[12] D[13] D[14]
VsS Vss VSS VSS VDD_CPU |VDD_CORE CPU_SYSA VsS CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
- D[15] D[7] D[8] D[9] D[10]
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
VSss VSss VSs VSss VDD_CPU bl6] bClo] bl2] bl3] b4] D[5]
VSs VSs VSs VSs VDD_CPU |VDD_CORE RIS VSs NC NC NC ERLEER
= D[0] D[1]
VDD_CPU |VDD_CORE NC NC NC NC NC NC
VDD_V33 |VDD_CORE VSs NC NC NC NC NC
vop_v33 | vop_vas | vbb_vas | vbp_vas | vbp_vas | vbp_vas |VDD_CORE |VDD_CORE NC NC NC NC NC NC
DLLO_VDDA
VDD_CORE H DLLO_VSSA | VDD_CORE | VDD_CORE | VDD_CORE | VDD_CORE NC NC NC VSss NC NC NC
NC NC NC NC NC NC
CPU_CAL NC NC NC NC NC
mMPP17] | mMPP22] | MPP[30] | MPP[31] NC NC
PC'O—fDlu NC vss PC'O—;‘D[“ Pcio_AD[7] | Pclo_VREF vss NC NC NC NC NC PCIO_HS ~ MPP[26] | MPP27] | mPP[28] | mPP[29]
PCIO_M66E
vss  |Pcio_IRDYn|PCio_PERRN| N pcio_apfs] | Pulup NC vss NC NC NC NC pcio_CAL | MPP21] | MPP[23] | MPP24] | MPP[25]
P°'°—fD[2° PC'O—Z‘]:EE"[ PCIO_STOPN PC'“—;‘D[“ PC'“—;‘D“U PCI0_ADI6] | PCI0_AD[2] NC NC NG NC NC NC NC NC MPP[1g] | MPP[20]
pcw_;m[w PC'O—E:RAM pcio_serrn| PC0-AP4 | pcio_appo) | peio_apps) [ peio_abpa NC NC vss NC NC NC NC NC MPP[16] | MPP[18]
PCI0_AD[18 PC'O]TRDY pcio_par |PEOAPI3 [ s | pcio_appa) | pcio_aio) NC NC NC NC NC NC NC PC'O—:N”M Pull Up vss
PCI0_AD[16 | PCIO_DEVS | PCIO_CBEN[ [ PCIO_AD[12 | PCI0_CBEN | oy apya; | puilup NC NC NC NC NC NC NC PCIO_LED vss
] ELn 1 ] 0]
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

<« I ®& m m O O W >

K

-

</ < c 4 ®m v =z =

AC
AD
AE
AF
AG
AH
Al
AK
AL
AM
AN

AP

Copyright © 2005 Marvell

January 18, 2005, Preliminary

CONFIDENTIAL

Document Classification: Proprietary Information

Doc. No. MV-5101287-01, Rev. C

Page 55

12dcg88nsb-ed4ss42mf * OnStor Inc. * UNDER NDA# 12103083



MARVELL CONFIDENTIAL

®

(—
=
——]

M ARVELL®

MV64440/1/2

Part 1 of 2: Hardware Specifications

Table 20:  MV64441 Pinout Sorted by Signal Name

Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball#
CLK125 U2 CPU_SYSAD[37] G30 CPU_TCDOEn G32 DEV_DP[1] 33 M_DA[4] D8
CPU_CAL AG29 | |cPuU_sysaD[38] F33 CPU_TCMATCH J33 DEV_DP[2] L6 M_DA[S] B8
CPU_INTR[0] | G31 CPU_SYSAD[39] F34 CPU_TCTCEn | G29 DEV_DP[3] M1 M_DA[6] A8
CPU_INTR[1] H33 CPU_SYSAD[40] E33 CPU_TCWORD[(L34 DEV_READYn B2 M_DA[7] B6
CPU_PACKn | G33 CPU_SYSAD[41] E34 CPU_TCWORDI[/ K31 DEV_WEn[0] C2 M_DA[8] D6
CPU_PREQn H29 CPU_SYSAD[42] F30 CPU_VALID_INn N31 DEV_WEn[l] C1 M_DA[9] D7
CPU_RELEASET J32 CPU_SYSAD[43] D31 CPU_VALID_OU"J31 DEV_WEn[2] D3 M_DA[10] c9
CPU_RSSWAPN H30 CPU_SYSAD[44] D32 DEV_AD[0}/DEV_ F4 DEV_WEn[3] | E5 M_DA[11] c7
CPU_SYSAD[0] |AA29 CPU_SYSAD[45] D33 DEV_AD[1}/DEV_F3 DLLO_VDDAH AE19 M_DA[12] B7
CPU_SYSAD[1] AA34 CPU_SYSAD[46] D34 DEV_AD[2] G6 DLLO_VSSA  AE20 M_DA[13] F28
CPU_SYSAD[2] Y31 CPU_SYSAD[47] C33 DEV_AD[3] F2 DLL1_VDDAH AE10 | |M_DCAL c6
CPU_SYSAD[3] Y32 CPU_SYSAD[48] C34 DEV_AD[4] H5 DLLL VSSA | AE11 | |M DMmo] B11
CPU_SYSAD[4] Y33 CPU_SYSAD[49] E31 DEV_AD[5] F1 ETHER_CAL U6 M_DM[1] B13
CPU_SYSAD[5] | Y34 CPU_SYSAD[50] B33 DEV_ADI[6] G4 FIFOCLK Va4 M_DM[2] AL5
CPU_SYSAD[6] | Y29 CPU_SYSAD[51] C32 DEV_AD[7] G3 HSTL_VREFO Y25 M_DM[3] AL7
CPU_SYSAD[7] \W31 CPU_SYSAD[52] B32 DEV_AD[g] G2 HSTL_VREFL N25 M_DM[4] A1
CPU_SYSAD[8] | W32 CPU_SYSAD[53] A32 DEV_AD[9] Gl JT_CLK B3 M_DM[5] F22
CPU_SYSAD[9] | W33 CPU_SYSAD[54] C31 DEV_AD[10]  H4 JT DI E6 M_DM[6] D24
CPU_SYSAD[10] W34 CPU_SYSADI[55] B31 DEV_AD[11]  |J5 JT_DO > M_DM[7] C26
CPU_SYSAD[11] V31 CPU_SYSAD[56] A31 DEV_AD[12]  H2 JT_MS A3 M_DM[8] B19
CPU_SYSAD[12] V32 CPU_SYSAD[57] E29 DEV_AD[13]  |J6 JT_RSTn F6 M_DQ[0] C10
CPU_SYSAD[13] V33 CPU_SYSAD[58] D30 DEV_AD[14] H1 M_ACAL E7 M_DO[1] D10
CPU_SYSADI[14] V34 CPU_SYSAD[59] D29 DEV_AD[15]  |J4 M_BA[] B27 M_DQ[2] E10
CPU_SYSADI[L5] W29 CPU_SYSADI[60] C30 DEV_AD[16]  |J2 M_BA[1] D27 M_DQ[3] F10
CPU_SYSAD[16] V30 CPU_SYSAD[61] B30 DEV_AD[17]  J1 M_CASn E27 M_DQ[4] c11
CPU_SYSAD[17] U30 CPU_SYSAD[62] A30 DEV_AD[18] K4 M_CB[0] AL8 M_DQ[5] D11
CPU_SYSAD[18] U31 CPU_SYSAD[63] C29 DEV_AD[19] K3 M_CBI[1] F17 M_DQ[6] El1
CPU_SYSAD[19] U32 CPU_SYSADC[0] Y30 DEV_AD[20] K6 M_CB[2] B18 M_DQ[7] AL2
CPU_SYSAD[20] U33 CPU_SYSADC[1]U29 DEV_AD[21] K2 M_CB[3] E18 M_DQ[8] B12
CPU_SYSAD[21] U34 CPU_SYSADC[2] T29 DEV_AD[22] K5 M_CB[4] C19 M_DQ[9] C12
CPU_SYSAD[22] T31 CPU_SYSADC[3] R34 DEV_AD[23] Kl M_CB[5] E19 M_DQIL0] D12
CPU_SYSAD[23] T32 CPU_SYSADC[4] E32 DEV_AD[24] L4 M_CB[6] F19 M_DQI[11] E12
CPU_SYSAD[24] T33 CPU_SYSADC[5]E30 DEV_AD[25] L5 M_CB[7] 20 M_DQ[12] D13
CPU_SYSAD[25] T34 CPU_SYSADC[6]F29 DEV_AD[26] L3 M_CKEO B10 M_DQI[13] E13
CPU_SYSAD[26] R31 CPU_SYSADC[7]B29 DEV_AD[27] L2 M_CKE1 AL0 M_DQ[14] F13
CPU_SYSAD[27] R29 CPU_SYSCMD[0 N33 DEV_AD[28]/DEV L1 M_CLK_OUT D9 M_DQI15] AL4
CPU_SYSAD[28] R32 CPU_SYSCMD[L N34 DEV_AD[29]/DEV M4 M_CLK_OUTn |E9 M_DQI16] B14
CPU_SYSAD[29] R30 CPU_SYSCMD[2 M31 DEV_AD[30}/DEV M3 M_CSn[0] B28 M_DQI[17] C14
CPU_SYSAD[30] R33 CPU_SYSCMD[3 N30 DEV_AD[31}/DEV M2 M_CSn[1] c28 M_DQI18] D14
CPU_SYSAD[31] P30 CPU_SYSCMD[4 M32 DEV_ALE E2 M_CSn[2] D28 M_DQI[19] El4
CPU_SYSAD[32] P31 CPU_SYSCMD[5 M29 DEV_BADR[0] D2 M_CSn[3] E28 M_DQ[20] B15
CPU_SYSAD[33] P32 CPU_SYSCMD[6 M33 DEV_BADR[1] F5 M_DA[0] A9 M_DQ[21] c15
CPU_SYSAD[34] P33 CPU_SYSCMD[7 M34 DEV_BADR[2] |E3 M_DA[1] B9 M_DQ[22] D15
CPU_SYSAD[35] P34 CPU_SYSCMD[8 N29 DEV_CSTIMINGr E1 M_DA[2] F8 M_DQ[23] E15
CPU_SYSAD[36] G34 CPU_SYSRDY_(L30 DEV_DP[0] H6 M_DA(3] E8 M_DQ[24] AL6
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MV64441 Pinout Map and Table, 844 Pin BGA

Table 20: MVV64441 Pinout Sorted by Signal Name (Continued)

Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball#
M_DO[25] B16 M_DOQS[6] C24 NC B5 NC AE32 | [NC AL28
M_DQ[26] cl6 M_DQS[7] B26 NC c3 NC AE33 | [NC AL29
M_DQ[27] E16 M_DQS[8] AL9 NC C4 NC AE34 | [NC AL30
M_DQI28] B17 M_RASnh F27 NC D1 NC AF29 NC AL31
M_DQ[29] c17 M_SSTLVREF_0 K20 NC D5 NC AF30 | [NC AL32
M_DQI30] D17 M_SSTLVREF_1|K14 NC E4 NC AF31 NC AL8

M_DQI31] E17 M_STARTBURSTD18 NC F11 NC AF32 NC AL9

M_DQI32] B20 M_STARTBURSTC18 NC F15 NC AF33 NC AM10
M_DQI33] Cc20 M_WEn A28 NC J29 NC AF34 NC AM11
M_DQ[34] D20 MDC U3 NC J30 NC AG30 NC AM12
M_DQI35] E20 MDIO U5 NC K30 NC AG31 NC AM13
M_DQ[36] B21 MPP[0] AD5 NC K32 NC AG32 | [NC AML4
M_DQ[37] c21 MPP[1] AC3 NC K33 NC AG33 | [NC AM25
M_DQ[38] D21 MPP[2] AC2 NC K34 NC AG34 | |NC AM26
M_DQI39] E21 MPPI[3] AC1 NC L29 NC AH33 NC AM28
M_DQ[40] F21 MPP[4] AD4 NC L31 NC AH34 | [NC AM29
M_DQ[41] A22 MPP[5] AD3 NC L32 NC AJ10 NC AM30
M_DQ[42] B22 MPP[6] AD2 NC L33 NC AJ11 NC AM31
M_DQ[43] c22 MPP[7] AD1 NC N32 NC AJ12 NC AM32
M_DQ[44] A23 MPP[8] AE4 NC V29 NC AJ13 NC AV8

M_DQ[45] B23 MPP[9] AE3 NC a3l | [NC AJl4 NC AM9

M_DQ[46] c23 MPP[10] AE6 NC AA32 | [NC AJ19 NC AN10
M_DQ[47] D23 MPP[11] AE?2 NC a33 | [NC AJ25 NC AN11
M_DQI48] E23 MPP[12] AE1 NC AAG NC AJ26 NC AN12
M_DQ[49] F23 MPP[13] AF4 NC AB29 | [NC AJ27 NC AN13
M_DQI50] A24 MPP[14] AF3 NC AB30 NC AJ28 NC AN14
M_DQ[51] B24 MPP[15] AF2 NC AB3L | [NC AJ29 NC AN25
M_DQ[52] E24 MPP[16] AM33 | |NC AB32 | [NC AJ9 NC AN26
M_DQ[53] F24 MPP[17] AH29 | [NC AB33 | [NC AKL0 | [NC AN27
M_DQI[54] A25 MPP[18] AM34 NC AB34 NC AK12 NC AN28
M_DQ[55] B25 MPP[19] AL33 | [NC Ac30 | [NC AK14 | [NC AN29
M_DQI56] C25 MPP[20] AL34 NC AC31 NC AK24 NC AN30
M_DQ[57] D25 MPP[21] AK31 | [NC Ac32 | |nc AK26 | [NC AN31
M_DQ[58] E25 MPP[22] AH30 | [NC Ac33 | [NC 27 | [NC ANS

M_DOQ[59] A26 MPP[23] A32 | |NC Ac34 | [NC A28 | [NC AN9

M_DQ[60] D26 MPP[24] AK33 | [NC AC6 NC Ak29 | [NC AP8

M_DQ[61] E26 MPP[25] AK34 | [NC AD29 | |NC AKS NC AP10
M_DQ[62] F26 MPP[26] AJ31 NC AD30 | [NC ALLO | [NC AP11
M_DQ[63] A7 MPP[27] AJ32 NC AD31 | [NC AL1L | [NC AP12
M_DQS[0] ALl MPP[28] AJ33 NC aD32 | [NC ALL2 | [NC AP13
M_DQS[1] A13 MPP[29] Al34 NC AD33 NC AL13 NC AP25
M_DQS[2] Fl4 MPP[30] AH31 | [NC AD34 | [NC ALL4 | [NC AP26
M_DQS[3] F16 MPP[31] AH32 NC AE25 NC AL25 NC AP27
M_DOS[4] F20 NC A6 NC AE29 | [NC AL26 | [NC AP28
M_DQS[5] E22 NC A7 NC AE30 NC AL27 NC AP29
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Table 20: MV64441 Pinout Sorted by Signal Name (Continued)

Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  [Ball#
NC AP30 | [PL_TXDP2] w2 PCI0_CLK AP14 | [PCIL_ADP26]  AGB V_ETHL W11
NC AP3L | [PL_TXD[] w3 PCI0_DEVSELn AP19 | |PCIL_AD[27]  AH2 VDD_CLK K23
NC AP9 P1_TXD[4] w4 PCIO_ENUMn AN32 | |PCI1_AD[28] AH3 VDD_CORE K12
PO_COL M6 P1_TXDI[5] Vi PCIO_FRAMEn AM19 PCI1_AD[29] AH4 VDD_CORE K13
PO_CRS R3 PL_TXD[6] V2 PCIO_GNTn  AL15 | |PCii_AD[E0] | AF6 VDD_CORE K15
PO_RXCLK R1 PL_TXD[7] V5 PCIO_HS AJ30 PCIL_AD[31]  AGL VDD_CORE K16
PO_RXD[0] T4 P1_TXEN Y4 PCIO_IDSEL AL17 PCI1_CAL AK13 VDD_CORE K17
PO_RXD[1] R6 P1_TXERR Y3 PCIO_INTNn AJ15 PCI1_CBEN[0] AN5 VDD_CORE K18
PO_RXD[2] T3 PCIO_AD[0] AN24 | |Pcio_IRDYn  Ak19 | [PCIl_CBEn[1] AN3 VDD_CORE K19
PO_RXD[3] T2 PCI0_AD[1] Aav24 | |Pcio_LED AP32 | |Pcii_cBEn] AL2 VDD_CORE K21
PO_RXD[4] T PCIO_AD[2]  AL24 | |PCIO_MB6EN AK21 | |PCI1_CBEn[3] AJ3 VDD_CORE K22
PO_RXD[5] T5 PCI0_ADJ[3] AP23 PCIO_PAR AN20 PCI1_CLK AF1 VDD_CORE K25
PO_RXD[6] U4 PCI0_AD[4] AN23 | |Pcio_PERRn  Ak20 | [PCI1_DEVSELn AML VDD_CORE  L10
PO_RXD[7] T6 PCI0_AD[5] Av23 | |Pcio_ REQn  AM15 | |[PCIL_FRAMEn AL1 VDD_CORE L1l
PO_RXDV R5 PCI0_ADI[6] AL23 PCIO_RSTn AK15 PCI1_GNTn AG3 VDD_CORE L24
PO_RXERR R2 PCI0_ADJ[10] AL22 PCIO_SERRnN AM20 PCI1_IDSEL AG6 VDD_CORE M10
PO_TXCLK R4 PCIO_AD[11] AJ21 PCIO_STOPN AL20 PCI1_INTn AG4 VDD_CORE M25
PO_TXCLK_OUT P2 PCIO_AD[12] | AP21 | |Pcio_TRDYn |AN19| |PCci_IRDYn AW VDD_CORE  N10
PO_TXD[0] N5 PCIO_AD[13] AN21 | |PCIO_VREF  AJ23 | |PCIL_M66EN AJ7 VDD_CORE P10
PO_TXDJ[1] P3 PCI0_AD[14] AM21 PCI1_ADI[0] AM7 PCI1_PAR AJ6 VDD_CORE P25
PO_TXD[2] P4 PCI0_AD[15] |AL21 | |Pcii_aDp] AKT PCIL_PERRn  AN2 VDD_CORE  RI10
PO_TXD[3] N1 PCI0_AD[16] | AP18 | |Pcii_ADp2] AL7 PCIL REQn  AG2 VDD_CORE  R25
PO_TXD[4] N2 PCIO_AD[17] AJ18 | |PCiL_AD[3]  AP6 PCIL_ RSTn  AF5 VDD_CORE  T10
PO_TXDI[5] N3 PCI0_ADJ[18] AN18 PCI1_AD[4] AN6 PCI1_SERRnN AM3 VDD_CORE T25
PO_TXD[6] M5 PCI0_AD[19] | AM18 | |Pci1_AD[] AM6 PCIL_STOPn  AJ5 VDD_CORE  U10
PO_TXD[7] N4 PCI0_AD[20] | AL18 | |Pcii_ADe] AL6 PCIL_TRDYn  AH5 VDD_CORE  U25
PO_TXEN P6 PCIO_AD[21] AP17 | |PCiL_AD[7]  AP5 PCIL VREF  AN7 VDD_CORE V25
PO_TXERR P1 PCI0_ADI[22] AN17 PCI1_ADI[8] AM5 PLLO_VDDAH K24 VDD_CORE W10
P1_COL V3 PCI0_AD[23] | AM17 | |Pcii_AD[9] ALS PLLO_VSSA  L25 VDD_CORE W25
P1_CRS Y1 PCIO_AD[24] | AP16 | |Pcii_AD[10] AP4 PLLL VDDAH K10 VDD_CORE Y10
P1 RXCLK Y5 PCIO_AD[25] AN16 | |PCIL_AD[11] AN4 PLLL VSSA K11 VDD_CORE  AALD
P1_RXD[0] AA2 PCIO_AD[26] AM16 | |PCIl_AD[12] AW4 Pull Up AJ8 VDD_CORE  AA25
P1_RXD[1] AAL PCI0_AD[27]  AJ16 PCIL_AD[13]  AK5 Pull Up AK23 | |VDD_CORE  AB10
P1_RXD[2] AAS PCIO_AD[28] |AL16 | |PCIL_AD[14] AP3 Pull Up AN33 | [VDD _CORE  AB25
P1_RXD[3] AB4 PCIO_AD[29] AK16 | |PCI1_AD[15] AK6 Pull Up AP24 | |VDD_CORE  ACl0
P1_RXD[4] AB6 PCIO_AD[30] AP15 | |PCi1_AD[16] AL3 Pull Up AP7 VDD_CORE  AC25
P1_RXD[5] AB3 PCIO_ADI[31] AN15 PCI1_ADI[17] AK1 RGMII VREF V10 VDD_CORE AD10
P1_RXD[6] AB5 PCI0_AD[7] AJ22 PCIL_AD[18]  AK2 SCK AC5 VDD_CORE  AD11
P1_RXD[7] AB2 PCI0_AD[8] Ak22 | |pcii_ADpo] Ak SDA AC4 VDD _CORE  AD24
P1_RXDV AA3 PCIO_AD[9]  AM22 | |PCI1_AD[20]  AH6 SYS_CLK A29 VDD_CORE  AD25
P1_RXERR AA4 PCIO_CAL AK30 PCI1_AD[21] AK4 SYSRSTn F7 VDD_CORE AE12
P1_TXCLK Y2 PCI0_CBEn[0] AP22 | |Pcii_ADp2] AJL TCLK A5 VDD_CORE  AE13
P1_TXCLK_OUT Y6 PCI0O_CBEn[l] AP20 | |PCii_AD[23] AJ2 V_ETHO T11 VDD_CORE  AEl4
P1_TXD[0] w1 PCI0_CBEn[2] AL19 | |PCI1_AD[24] AJ4 V_ETHO U1l VDD_CORE  AE15
P1_TXD[1] W5 PCIO_CBEN[3] |AK17 PCI1_ADI[25] AH1 V_ETH1 V11 VDD_CORE AE16
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Table 20: MVV64441 Pinout Sorted by Signal Name (Continued)

Signal Name _ [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  |Ball#
VDD_CORE AE17 VDD_V33 AD19 VSS R16 VSS Y16
VDD_CORE AE18 VDD_V33 AD20 VSS R17 VSS Y17
VDD_CORE AE21 VDD_V33 AD21 VSS R18 VSS Y18
VDD_CORE AE22 VDD_V33 AD22 VSS R19 VSS Y19
VDD_CORE AE23 VDD_V33 AD23 VSS R20 VSS Y20
VDD_CORE AE24 VSS A2 VSS R21 VSS Y21
VDD_CPU M24 VSS A33 VSS T14 VSS AA14
VDD_CPU N24 VSS B1 VSS T15 VSS AA15
VDD_CPU P24 VSS B4 VSS T16 VSS AA16
VDD_CPU R24 VSS B34 VSS T17 VSS AAL7
VDD_CPU T24 VSS C5 VSS T18 VSS AA18
VDD_CPU u24 VSS C8 VSS T19 VSS AA19
VDD_CPU V24 VSS C13 VSS T20 VSS AA20
VDD_CPU W24 VSS c27 VSS T21 VSS AA21
VDD_CPU Y24 VSS D4 VSS T30 VSS AA30
VDD_CPU AA24 VSS D16 VSS Ul VSS AB1
VDD_CPU AB24 VSS D19 VSS ul4 VSS AC29
VDD_DRAM L12 VSS D22 VSS uU15 VSS AD6
VDD_DRAM L13 VSS F9 VSS uU16 VSS AE5
VDD_DRAM L14 VSS F12 VSS u17 VSS AE31
VDD_DRAM L15 VSS F18 VSS u1s VSS AJ17
VDD_DRAM L16 VSS F25 VSS U19 VSS AJ20
VDD_DRAM L17 VSS F31 VSS u20 VSS AJ24
VDD_DRAM L18 VSS F32 VSS u21 VSS AK9
VDD_DRAM L19 VSS G5 VSS V6 VSS AK11
VDD_DRAM L20 VSS H3 VSS V14 VSS AK18
VDD_DRAM L21 VSS H31 VSS V15 VSS AK25
VDD_DRAM L22 VSS H32 VSS V16 VSS AL4
VDD_DRAM L23 VSS H34 VSS V17 VSS AM27
VDD_V33 M11 VSS J34 VSS V18 VSS AN1
VDD_V33 N11 VSS K29 VSS V19 VSS AN22
VDD_V33 P11 VSS M30 VSS V20 VSS AN34
VDD_V33 R11 VSS N6 VSS V21 VSS AP2
VDD_V33 Y11l VSS P5 VSS W6 VSS AP33
VDD_V33 AALL VSS P14 VSS w14

VDD_V33 AB11 VSS P15 VSS W15

VDD_V33 AC11 VSS P16 VSS W16

VDD_V33 AC24 VSS P17 VSS W17

VDD_V33 AD12 VSS P18 VSS W18

VDD_V33 AD13 VSS P19 VSS W19

VDD_V33 AD14 VSS P20 VSS W20

VDD_V33 AD15 VSS P21 VSS W21

VDD_V33 AD16 VSS P29 VSS W30

VDD_V33 AD17 VSS R14 VSS Y14

VDD_V33 AD18 VSS R15 VSS Y15
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Part 1 of 2: Hardware Specifications

Section 7. MV64442 Pinout Map and Table,
844 Pin BGA

Figure 11: MV64442 Pinout Map (Top View, Left Side)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

A vss IT_Ms JT_DO - NC NC M_DAf6] | m_pao] | m_cker [ m_pgsior | M_pqi71 | M_pasiz | M_bQiis) | M_pmiz) | M_bQr24r | mM_bmial
DEV_READ
B vss Eo JT_CLK vss NC M_DA[7] | M_DA[12] | M_DA[s] | mM_pa() | m_ckeo | m_ompo] | m_pqrel | m_omri | m_poizel | M_bqrzo) | M_bor2s] | m_pqrzs)
C DE\/*;NE"D DEV*}"/E"[O NC NC vss M_DCAL | M_DA[11] vss M_pbA[10] | M_bQo] | M_bqQi4] | m_bqre) vss M_DQ[17] | M_bQ21] | M_DQr26] | M_bQi29]
D NC DEvaB]ADR[ DEvf;NE"[Z vss NC M_DA[8] | M_DA[9] | M_DA[4] Mfc'}'(ﬂ” M_DQ] | M_pqis | M_pQiiol [ M_bqriz) | m_pqiisl [ M_borz2 | vss | m_pqrzol
E DEV‘NZT'M DEV_ALE DEV*?]ADR[ NC DEV_WEN3 |-y by M_ACAL | m_pa[3) MchL:fOU M_DQ2] | mM_pqie] | M_pqii1) | m_pqi13) | m_pqrie) | mM_bqi23) | m_bqr27) | M_bqra)
DEV_AD[1]/ [P P [hey BADR[
F oev_apis] | pev_apga) | T TN | pev_soor P51 JT_RSTn M_DA[2] vss M_DQI3] NC vss | M_bQiu4] | M_basi2] NC M_pasi3) | m_csiy
d o

G pEV_AD([9] | DEV_AD[8] | DEV_AD[7] | DEV_AD[6] vss DEV_AD|2]
H DE\/7]/-\D[14 DEV,;AD[lz — DEV,]AD[w =y s || o=y cr MV64442
3 DEV_AD[17 [ DEV_ADI16 | oy ooy, | DEV_ADIS | DEV_ADI11 [ DEV_AD[13

1 1 1 1 1
K DEV_AD|[23 | DEV_AD[21 | DEV_AD[19 | DEV_AD[18 | DEV_AD[22 [ DEV_AD[20 e Ipp— 1155y [ — p—— p—————

1 ) ] ] 1 ) F_1

DEV—RDIZE

L JIDEV_cSn DEV{DW DEV*?DIZE DEV*]AD[“ DE\/*;\D[ZS DEV_DP[2] VDD_CORE | VDD_CORE |vDD_DRAM |vDD_DRAM [VDD_DRAM |VDD_DRAM [VDD_DRAM [VDD_DRAM

0l DEV—AD[ST [ DEV_AD[3U{DEV_AD[ZY
M DEV_DP[3] | J/DEV_Csn[ | J/DEV_CSn[ | /DEV_Csn[ | PO_TXD[6] | P0_COL VDD_CORE | VDD_V33

. 2 I
N Po_TxD[3] | Po_TxD[4] | Po_TxD[5] | Po_TxD[7] | Po_TxD[0] vss VDD_CORE | VDD_V33
PO_TXCLK_
P Po_TXERR [ PO-TXEH- | po_TxD[1] [ Po_TxDI2] |  vss PO_TXEN VDD_CORE [ vDD_v33 vss vss vss vss
R PO_RXCLK | PO_RXERR PO_CRS PO_TXCLK PO_RXDV | PO_RXD[1] VDD_CORE | VDD_V33 VSS VSs VSss VSsS
T Po_RXD[4] | Po_RXD[3] | Po_RxD[2] | Po_RxD[0] | Po_RXDIS] | PO_RXD[7] VDD CORE ([ V_ETHO vss vss vss vss
U VSS CLK125 MDC PO_RXDI[6] MDIO ETHER_CAL VDD_CORE V_ETHO Vss VSs VSss VSsS
Vv NC VSs FIFOCLK NC VSs RGM Il VREF V_ETHO VSs VSs VSss VSsSs
w vss VDD_CORE [ V_ETHO vss vss vss vss
Y VSsSs VSs NC NC VSsS NC VDD_CORE | vDD_Vv33 VSs VSs VSss VSsSs
AA vss vss vss vss vss NC VDD_CORE [ vDD_v33 vss vss vss vss
AB VSsS VSs VSS VSsSs VSS Vss VDD_CORE | VDD_V33
AC MPpi3] | mPPiz) | mPRp sDA sck NC VDD_CORE [ VDD v33
AD mer7] | wmprie] | Mmpeisl | mppial | mPPo] vss VDD_CORE [VDD_CORE | vDD_v33 | vbp_vas | vbp_vas | vop_vas | vop_vas | vop_vas
DLL1_VDDA
AE mpp12] | mPPii1) | mPee] | mPRiE] vss MPP[10] 0 DLL1_VSSA | VDD_CORE [ vDD_CORE | vDD_CORE | vDD_CORE | vDD_CORE |vDD_cORE
AF pei_cik | MPPEs] | MPpPia4] | MPP3] | Pcii_RsTn PC‘L]ADISO
AG Pc'l—]AD[Sl PCI1_REQn | PCI1_GNTn | PCI1_INTh Pc'l—]AD[ZE’ PCI1_IDSEL
PCIL_AD[25 | PCI1_AD[27 | PCI1_AD[28 | PCI1_AD[29 | PCI1_TRDY |PCI1_AD[20

AH

] 1 1 ] n _1_
AJ Pc'l—]ADm pc‘l—fbm Pc'l—;BE"[ pc'l—]AD[“ pciL_sToPn| PCiL_PAR Pc'l—NMSBE Pull Up NC NC NC NC NC NC pcio_iNTn |POO-APTE  yss
AK PCIL_AD[17 | PCI1_AD[18 [PCIL_AD[19 PCIli]AD[Zl Pcu,;\D[ia PCIL_ADIL5 [ ooy appy) NG — e — NC — e pcio_RsTn |PCO_ADI29 PCIO_S(]:BEn[
AL PC'LETAM Pc‘lle]:BE"[ PCUL_ADII6 [ yss  |pci_appo) [Peir_apre] |pei_ab2l | Nc NC NC NC NC NC NC PCIO_GNTn PCIO_;\D[ZB PCI0_IDSEL
AM PC”E—LDHEVS PCI1_IRDYn |PCI1_SERRn pc'l—]AD[lz pci1_apjs] | pcii_apys) [pPcii_apjo) NC NC NC NC NC NC NC pcio_REQn |PCI0-AD[26 |PCI0_AD[23
AN vss  [pcii_perrn PC'LSBE"[ Pc'lf]AD[“ PC“B?BE"[ PCIL_AD[4] | PCI1_VREF NC NC NC NC NC NC NC pc'°f]AD[31 Pcm,;m[zs PC'°ffD[22
AP vss Pc'l—]AD[“ pc'l—]AD[w pciL_aD(7] | Peiz_ap] | Pull Up NC NC NC NC NC NC Feln. @ |[FERACIED)| [FEELARES) (FER AR

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Doc. No. MV-S101287-01, Rev. C CON FI DENT'AL Copyright © 2005 Marvell

Page 60

Document Classification: Proprietary Information

January 18, 2005, Preliminary

m O O & >

I ® T

< S < cld®m W zZz2rr X o

> > > > >
m O O © >

AF
AG
AH
Al
AK
AL
AM
AN
AP

12dcg88nsb-ed4ss42mf * OnStor Inc. * UNDER NDA# 12103083



MARVELL CONFIDENTIAL

MV64442 Pinout Map and Table, 844 Pin BGA

Figure 12: MV64442 Pinout Map (Top View, Right Side)
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18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
M_caio] | m_pesiel | m_cerr | m_omar | m_bqrat) | m_poraar | m_bqrsor | M_bars4 | m_barsser | m_pqresr | m_wen | svs_cw CP;[%SZY]SA cpg[,;\;s;\ CP;{:;;SA vss
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
m_cel2) | m_ome] | M_DQis2] | m_bisel | M_bolaz] | M_bias] | m_baistl | m_baiss] | M_pesi7l | m_saro) | m_csmo) | ST ST e e o, vss
M_STARTB CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
Uner w_ | M-CBI4I | M_DQi33] [ M_DQIS7) | M_DQ(3] | M_Dal4e] [ M_Dsls] | M_DQ(ss] | M_DM(T) vss M_csn1] o o e T o SRS
M_STARTS CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
s vss | m_posal | M_pose] | vss | M_pol47] | M_omie] | M_Dais7) | M_baieo] | M Al | m_csia) | ST o S S bi#5] oL46]
CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
m_csla) | m_ceis] | M_pQias] | M_boiasl | M_bosis] | M_bol4e] | M_boiszl | M_oaisel | M_baisr] | m_casn | m_csua) | TSy st o oo oo o
CPU_SYSA | CPU_SYSA CPU_SYSA | CPU_SYSA
vss M_cBl6] | M_DQs[4] | M_bQl4o] | m_bm(s] | m_bqras) | m_bqrss) vss M_DQ[62] | M_RAsn | M_pA[13) o] oEH vss vss o o
CPU_TCTCE| CPU_SYSA | CPU_INTN[0 | CPU_TCDO CPU_SYSA
B _ | B B _
n D[37] 1 En CPU_PACKN ™ i)
MV64442 cpu_preQn| CPURSSW | y5g vss |CPUNTAL| yqq
APn ]
NC NC CPU_VALID | CPU_RELEA | CPU_TCMA Vss
_ouTn SEn
voD_coRe [vop_core [M-S5TVRE[ vop_core [vop_core | vop_cik | PHO-YEPA voo_core vss NC CPE{BEWO NC NC NC
VDD_DRAM |VDD_DRAM | VDD_DRAM |VDD_DRAM |VDD_DRAM |VDD_DRAM | VDD_CORE | PLLO_VSSA NC CRISER NC NC NC ERLIER
= = DY_OUTn RD[0]
CPU_SYSC CPU_SYSC | CPU_SYSC | CPU_SYSC | CPU_SYSC
VDD_CPU |VDD_CORE Yom vss Yo oa Yo o
[ CPU_SYSC | CPU_SYSC [CPUVALD [ | o | CPU_SYSC [ cPU_svsC
MD[8] MD[3] “iNn MD[0] MD[1]
vss Vss vss vss VDD_CPU |VDD_CORE vss CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= D[31] D[32] D[33] D[34] D[35]
Vss vss vss vss vDD_CPU | VDD _CORE CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
- - D[27] D[29] D[26] b[28] D[30] DC[3]
CPU_SYSA CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
vss vss vss vss vDD_CPU | VDD_CORE prod vss o oo o o
— — o = voo_cru R CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
= DC[1] D[17] D[18] D[19] D[20] D[21]
Uss Uss Vss Uss I NC CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
~ y D[16] b[11] o[12] D[13] D[14]
Vss vss Vss vss VDD_CPU |VDD_CORE CPU_SYSA Vss CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
D[15] D[7] D[8] D[9] D[10]
— — o = —— CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA | CPU_SYSA
D[6] DClo] D[2] D[3] D[4] D[5]
vss vss vss vss vDD_CPU | VDD_CORE CPUSYSA | yss NC NC Ne [ CPU-STSA
D[0] D[1]
vDD_CPU | VDD_CORE NC NC NC NC NC NC
VDD_V33 |VDD_CORE VSss NC NC NC NC NC
vbp_vas | vop_vas | voo_vas | vop_vas | vop_vss | vop_vas |vop_core |vop_core N NC NC NC N NC
DLLO_VDDA
VDD_CORE : DLLO_vssA | vDD_cORE | vbb_CORE [vop_core [vop_core|  ne NC NC vss NC NC NC
NC NC NC NC NC NC
CPU_CAL NC NC NC NC NC
MPP[L7] | MPP22] | mPPiso] | mPRaL N N
PC'“—]AD[” NC vss PC'O—;*D[“ pcio_AD[7] | Pcio_VREF|  vss NC NC PC'“—fDISS pC'"—fD[” PC'O—fD[QQ pcio_ks | mpeize] | mpr27) | mpP2s] | mPP29)
vss  |rcio_Royn(peio_perRn| "M E | peio_aprsy | PO RERS PC'D—E‘]:BE”[ vss PC'O—]AD[57 PC'”—]AD[“ PC'D—;‘D[“ P°'°—fD[33 pcio_caL | mepiey | meei2ar | mper2ar | mperes)
Pcm,]AD[zo PCIDE(]:BEn[ ——p— Pmo,;m[is Pcm,]AD[m e mo}(]:asn[ Pcm,]AD[ss pcm,ro[ag Pcm,;m[sa Pcm,;m[w Pcm,]AD[M pcm,ro[aa Pcm,;mm ——
PCI0_AD[19 PeI0_FRAM [ocio_sern PCIO_AD[14 | oo ot | peto_apis) | poio_aoia] PCIO_S(]ZBEH[ poo_ab(6z] 55 |PO_ADIS2 |Peio_aD(4g |Peio_api43 [Peio_ADIz7 [Peio_ADEE2 | yoerae) | merraa)
Pcm_]AD[la Pe0 TR0V | oo par PCIO_;AD[13 ves | g P<:|o_4r]:aEn[ Pcm_]AD[sl PCIO_]AD[SE PCID_;AD[Sl PCIO_;AD[AS P<:|o_]AD[42 PCIO_]AD[36 POI0_ENUM (oo camnn]  ves
PCIO_ADIL6 | PCI0_DEVS [ PCI0_CBEN [ PCI0_ADI12 [ PCI_CBEN | oo s pra; | PEIO-ACKS | PCI0_PARG [PCI0_ADIS0 [PCI0_ADIS [PCI0_AD[SO | PCI0_ADIS [PCI0_ADI40 [PCI0_ADI3S [ ooy ep | ves
Eln 1] 0] < an 4 =
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Table 21: MV64442 Pinout Sorted by Signal Name

Signal Name  [Ball# Signal Name  [Ball# Signal Name  |Ball# Signal Name _ [Ball# Signal Name  |Ball#
CLK125 U2 CPU_SYSAD[37] G30 CPU_TCDOEn | G32 DEV_DP[1] 33 M_DA4] D8

CPU_CAL AG29 | |cPu_sysaD[38] F33 CPU_TCMATCH J33 DEV_DP[2] L6 M_DA[5] B8

CPU_INTN[0] | G31 CPU_SYSAD[39] F34 CPU_TCTCEn G29 DEV_DP[3] M1 M_DA[6] A8

CPU_INTN[1]  H33 CPU_SYSAD[40] E33 CPU_TCWORD[(L34 DEV_READYn B2 M_DA[7] B6

CPU_PACKn  G33 CPU_SYSAD[41] E34 CPU_TCWORDI: K31 DEV_WEn[0] C2 M_DA[8] D6

CPU_PREQn  H29 CPU_SYSAD[42] F30 CPU_VALID_INn N31 DEV_WEn[l] C1 M_DA[9] D7

CPU_RELEASEr J32 CPU_SYSAD[43] D31 CPU_VALID_OU'J31 DEV_WEn[2] D3 M_DA[10] co

CPU_RSSWAPN H30 CPU_SYSAD[44] D32 DEV_AD[0}/DEV_ F4 DEV_WEn[3] E5 M_DA[11] c7

CPU_SYSAD[0] AA29 CPU_SYSAD[45] D33 DEV_AD[1]/DEV_F3 DLLO_VDDAH AE19 M_DA[12] B7

CPU_SYSAD[1] AA34 CPU_SYSAD[46] D34 DEV_AD[2] G6 DLLO_VSSA  AE20 | |M_DA[13] F28
CPU_SYSAD[2] Y31 CPU_SYSAD[47] C33 DEV_AD[3] F2 DLL1_VDDAH AE10 | |M_DCAL Ccé

CPU_SYSAD[3] Y32 CPU_SYSAD[48] C34 DEV_AD[4] H5 DLL1 VSSA  AE1l | |M_DM[O] B11
CPU_SYSAD[4] Y33 CPU_SYSAD[49] E31 DEV_AD[5] F1 ETHER_CAL U6 M_DM[1] B13
CPU_SYSAD[5] Y34 CPU_SYSAD[50] B33 DEV_ADI[6] G4 FIFOCLK V4 M_DM[2] AL5
CPU_SYSAD[6] Y29 CPU_SYSAD[51] C32 DEV_AD[7] G3 HSTL_VREFO Y25 M_DM[3] AL7
CPU_SYSAD[7] W31 CPU_SYSAD[52] 832 DEV_ADI[8] G2 HSTL_VREFL N25 M_DM[4] A1
CPU_SYSAD[8] W32 CPU_SYSAD[53] A3 DEV_AD[9] Gl JT_CLK B3 M_DM[5] F22
CPU_SYSAD[9] W33 CPU_SYSAD[54] 031 DEV_AD[10]  H4 JT_DI E6 M_DM[6] D24
CPU_SYSADIL0] W34 CPU_SYSADI[55] 331 DEV_AD[11]  J5 JT_DO A4 M_DM[7] C26
CPU_SYSAD[11] V3 CPU_SYSAD[56] A3 DEV_AD[12]  H2 JT_MS A3 M_DM[8] B19
CPU_SYSAD[12] V3 CPU_SYSAD[57] E29 DEV_AD[13]  J6 JT_RSTn F6 M_DQ[0] C10
CPU_SYSAD[13] V3 CPU_SYSADI[58] D30 DEV_AD[14]  H1 M_ACAL E7 M_DO[1] D10
CPU_SYSAD[14] V3 CPU_SYSAD[59] D29 DEV_AD[15]  J4 M_BA[0] B27 M_DOJ2] E10
CPU_SYSADI[15] W29 CPU_SYSAD[60] C30 DEV_AD[16]  J2 M_BA[1] D27 M_DO[3] F10
CPU_SYSADI[16] V3 CPU_SYSAD[61] B3O DEV_AD[17]  J1 M_CASn E27 M_DO[4] c11
CPU_SYSAD[17] U30 CPU_SYSAD[62] A3 DEV_AD[18] K4 M_CB[0] Al8 M_DQ[5] D11
CPU_SYSAD[18] U31 CPU_SYSAD[63] c29 DEV_AD[19] K3 M_CBI[1] F17 M_DQ[6] El1
CPU_SYSAD[19] U32 CPU_SYSADC[0] Y30 DEV_AD[20] K6 M_CB[2] B18 M_DQ[7] AL2
CPU_SYSAD[20] U33 CPU_SYSADC[1]U29 DEV_AD[21] K2 M_CB[3] E18 M_DOQ[8] B12
CPU_SYSAD[21] U34 CPU_SYSADC[2] T29 DEV_AD[22] K5 M_CB[4] C19 M_DQ[9] c12
CPU_SYSAD[22] T31 CPU_SYSADC[3]R34 DEV_AD[23] K1 M_CBI[S] E19 M_DQ[L0] D12
CPU_SYSAD[23] T32 CPU_SYSADC[4] E32 DEV_AD[24] L4 M_CBI6] F19 M_DQ[L1] E12
CPU_SYSAD[24] T33 CPU_SYSADC[5] E30 DEV_AD[25] L5 M_CB[7] A20 M_DQ[L2] D13
CPU_SYSAD[25] T34 CPU_SYSADC[6]F29 DEV_AD[26] L3 M_CKEO B10 M_DQ[13] E13
CPU_SYSAD[26] R31 CPU_SYSADC[7] B29 DEV_AD[27] L2 M_CKEL AL0 M_DQ[14] F13
CPU_SYSAD[27] R29 CPU_SYSCMDI[0 N33 DEV_AD[28]/DEV L1 M_CLK_OUT D9 M_DQI[L5] AL4
CPU_SYSAD[28] R32 CPU_SYSCMDIL N34 DEV_AD[29]/DEV M4 M_CLK_OUTn E9 M_DQI[L6] B14
CPU_SYSAD[29] R30 CPU_SYSCMD[2 M31 DEV_AD[30}/DEV M3 M_CSn[0] B28 M_DQI[L7] Cl14
CPU_SYSAD[30] R33 CPU_SYSCMDI3 N30 DEV_AD[31]/DEV M2 M_CSn[1] c28 M_DQI[18] D14
CPU_SYSAD[31] P30 CPU_SYSCMD[4 M32 DEV_ALE E2 M_CSn[2] D28 M_DQ[19] El4
CPU_SYSAD[32] P31 CPU_SYSCMDI[5 M29 DEV_BADR[0] D2 M_CSn[3] E28 M_DQ[20] B15
CPU_SYSAD[33] P32 CPU_SYSCMDI[6 M33 DEV_BADR[1] F5 M_DA[0] A9 M_DQ[21] C15
CPU_SYSAD[34] P33 CPU_SYSCMD[7 M34 DEV_BADR[2] E3 M_DA[1] BY M_DQ[22] D15
CPU_SYSAD[35] P34 CPU_SYSCMDI[8 N29 DEV_CSTIMINGr E1 M_DAZ2] F8 M_DQ[23] E15
CPU_SYSAD[36] G34 CPU_SYSRDY_CL30 DEV_DP[0] H6 M_DA3] E8 M_DQ[24] AL6
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Table 21: MVV64442 Pinout Sorted by Signal Name (Continued)

Signal Name _ [Ball# Signal Name  [Ball# Signal Name  [Ball# Signal Name  |Ball# Signal Name  [Ball#
M_DO[25] B16 M_DOQSI6] C24 NC B5 NC AD33 | [NC AML4
M_DQ[26] c16 M_DQS[7] B26 NC c3 NC AD34 | |NC AV8
M_DQ[27] E16 M_DQS[8] AL9 NC c4 NC AE25 | [NC AMO
M_DQ[28] B17 M_RASN F27 NC D1 NC AE29 | [NC AN10
M_DQ[29] c17 M_SSTLVREF_0 K20 NC D5 NC AE30 | [NC AN11
M_DQ[30] D17 M_SSTLVREF_1|K14 NC E4 NC AE32 NC AN12
M_DQI[31] E17 M_STARTBURSTD18 NC F11 NC AE33 NC AN13
M_DQI[32] B20 M_STARTBURSTC18 NC F15 NC AE34 NC AN14
M_DOQ[33] c20 M_WEn A28 NC 329 NC AF29 | |NC ANS
M_DQI[34] D20 MDC u3 NC J30 NC AF30 NC AN9
M_DQI35] E20 MDIO U5 NC K30 NC AF31 NC AP8
M_DQ[36] B21 MPP[0] AD5 NC K32 NC AF32 | [NC AP10
M_DOQ[37] c21 MPP[1] AC3 NC K33 NC AF33 | |NC AP11
M_DOQ[38] D21 MPP[2] AC2 NC K34 NC AF34 | |NC AP12
M_DOQ[39] E21 MPP[3] AC1 NC L29 NC AG30 | |NC AP13
M_DQJ40] F21 MPP[4] AD4 NC L31 NC AG3l | |NC AP9
M_DOQ[41] A22 MPP[5] AD3 NC L32 NC AG32 | |Po_coL M6
M_DQ[42] B22 MPP[6] AD2 NC L33 NC AG33 | |PO_CRs R3
M_DOQ[43] c22 MPP[7] AD1 NC N32 NC AG34 | |PO_RXCLK R1
M_DOQ[44] A23 MPP[8] AE4 NC V2 NC AH33 | |PO_RXD[0] T4
M_DQ[45] B23 MPP[9] AE3 NC V29 NC AH34 | |PO_RXD[1] R6
M_DQ[46] c23 MPP[10] AEG NC V5 NC AJ10 | |Po_RXD[2] T3
M_DQ[47] D23 MPP[11] AE2 NC Y3 NC A1 PO_RXD[3] T2
M_DQ[48] E23 MPP[12] AE1 NC Ya NC AJ12 PO_RXD[4] T1
M_DQ[49] F23 MPP[13] AF4 NC Y6 NC AJ13 | |Po_RXD[] 5
M_DQ[50] 24 MPP[14] AF3 NC a3l | |NC A4 | |Po_RrxDe] U4
M _DOQ[51] B24 MPP[15] AF2 NC AA32 | |NC AJ19 | |PO_RXD[7] T6

M _DQ[52] E24 MPP[16] a3z | |NC a33 | |NC A125 | |Po_RxDV R5
M _DQ[53] F24 MPP[17] AH29 | |NC ARG NC 126 | |PO_RXERR  R2
M_DQ[54] A25 MPP[18] AM34 | |NC AB29 | |NC AJ9 PO_TXCLK R4
M_DQ[55] B25 MPP[19] AL33 | |NC AB30 | |NC AK10 | |PO_TXCLK_OUT P2
M_DQ[56] c25 MPP[20] AL34 | |NC AB31 | |NC AK12 | [PO_TXD[O] N5
M_DQ[57] D25 MPP[21] AK31 | |NC AB32 | |NC AK14 | [PO_TXD[1] P3
M_DOQ[58] E25 MPP[22] AH30 | |NC AB33 | |NC AKS PO_TXD[2] P4
M_DQ[59] A26 MPP[23] AK32 | |NC AB34 | |NC AL10 | [PO_TXD[3] N1
M_DQ[60] D26 MPP[24] AK33 | |NC AC30 | |NC ALLL | [PO_TXD[4] N2
M_DQ[61] E26 MPP[25] AK34 | |NC AC3l | |NC AL12 | [Po_TXD[5] N3
M_DQ[62] F26 MPP[26] A3L | |NC Ac32 | |NC AL13 | [PO_TXD[6] M5
M_DQ[63] A27 MPP[27] A32 | |NC AC33 | |NC AL14 | [PO_TXD[7] N4
M_DQS[0] ALl MPP[28] AJ33 NC ac3a | |NC ALS PO_TXEN P6
M_DQS[1] AL3 MPP[29] AJ34 NC AC6 NC AL9 PO_TXERR P1
M_DQS[2] F14 MPP[30] AH31 | [NC AD29 | [NC AMLO | |PCIO_64ENn  AN33
M_DQS[3] F16 MPP[31] AH32 | [NC AD30 | [NC AM11 | |PCIO_ACK64n AP24
M_DQS[4] F20 NC A6 NC AD31 | |NC AM12 | |Pcio_ADo]  AN24
M_DOQS[5] E22 NC A7 NC aD32 | |NC AM13 | |Pclo_AD[L]  AM24

Copyright © 2005 Marvell

January 18, 2005, Preliminary

CONFIDENTIAL

Document Classification: Proprietary Information

Doc. No. MV-5101287-01, Rev. C

Page 63

12dcg88nsb-ed4ss42mf * OnStor Inc. * UNDER NDA# 12103083



MARVELL CONFIDENTIAL

®

(—
=
——]

M ARVELL®

MV64440/1/2

Part 1 of 2: Hardware Specifications

Table 21: MV64442 Pinout Sorted by Signal Name (Continued)

Signal Name  [Ball# Signal Name _ [Ball# Signal Name _ [Ball# Signal Name  [Ball# Signal Name  [Ball#
PCIO_AD[2] AL24 | [PCIO_AD[50]  AP28 | [PCIO_TRDYn AN19 | |PCIL_IRDYn  AW2 VDD_CORE | L24
PCI0_AD[3] AP23 | |Pcio_AD[51] | AN28 | |PCl0_VREF  AJ23 PCIL_M66EN  AJ7 VDD_CORE  |M10
PCIO_AD[4] AN23 | |Pcio_aD[52] Aam28 | |PCI1_AD[0] AM7 PCI1_PAR AJ6 VDD_CORE  |M25
PCIO_AD[5] Av23 | |Pcio_aD[s3] Ak27 | |PCI1_AD[1] AKT PCI1L_PERRn  AN2 VDD_CORE  |N10
PCIO_ADI[6] AL23 PCIO_AD[54]  AL28 PCI1_AD[2] AL7 PCIL_REQn  AG2 VDD_CORE P10
PCIO_AD[10]  AL22 PCIO_AD[55]  AJ27 PCI1_AD[3] AP6 PCIL_RSTn  AFS VDD_CORE P25
PCIO_AD[11]  AJ21 PCIO_AD[56]  AP27 | |PCI1_AD[4] ANG PCIL_SERRn  AM3 VDD_CORE | R10
PCIO_AD[12]  AP21 PCIO_AD[57]  AK26 PCI1_AD[5] AV6 PCIL_STOPn |AJ5 VDD_CORE  R25
PCI0_AD[13] AN21 PCI0_AD[58] AN27 PCI1_AD[6] AL6 PCI1_TRDYn AHS5 VDD_CORE T10
PCI0_AD[14] AM21 PCI0_AD[59] AL27 PCI1_AD[7] AP5 PCI1_VREF AN7 VDD_CORE T25
PCIO_AD[15]  AL21 PCIO_AD[60]  AP26 PCI1_AD[8] AM5 PLLO_VDDAH K24 VDD_CORE  U10
PCIO_AD[16] AP18 | |PClo_AD[61] |AN26 | |PCI1_AD[9] ALS PLLO_VSSA  L25 VDD_CORE  |U25
PCIO_AD[L7]  AJ18 PCIO_AD[62] AM26 | |PCIL_AD[10] AP4 PLLL_ VDDAH K10 VDD_CORE V25
PCIO_AD[18] | AN18 | |PClo_AD[63] | AL26 PCIL_AD[11]  AN4 PLLL VSSA  Ki1 VDD_CORE W10
PCIO_AD[19] AM18 | |PCIo_AD[7] AJ22 PCIL_AD[12]  AV4 Pull Down Vil VDD _CORE W25
PCIO_AD[20]  AL18 PCIO_AD[8] Ak22 | |PCiL_AD[13] | AKS Pull Down w1 VDD_CORE Y10
PCIO_AD[21] AP17 | |PCI0_AD[9] av22 | |PCii_AD[14]  AP3 Pull Down w2 VDD_CORE | AALO
PCIO_AD[22] AN17 | |PCI0_CAL AK30 | |PCI1_AD[15] | AK6 Pull Down W3 VDD_CORE | AA25
PCIO_AD[23] AML7 | |PCIo_CBEn[0] AP22 | |PcCii_aD[16] AL3 Pull Down W4 VDD_CORE | AB10
PCIO_AD[24] | AP16 | |PCIO_CBEn[l] AP20 | |PCiL_AD[17] |AKL Pull Down W5 VDD_CORE  AB25
PCIO_AD[25] | AN16 | |PCIO_CBEn[2] AL19 PCI1_AD[18]  AK2 Pull Up AJ8 VDD_CORE  |AC10
PCIO_AD[26] | AM16 | |PCIO_CBEn[3] AKL17 | |PCiL_aD[19] |AK3 Pull Up AP7 VDD_CORE  |AC25
PCIO_AD[27]  AJ16 PCIO_CBEN[4] AN25 | |PCI1_AD[20]  AH6 RGMIVREF V10 VDD_CORE  |AD10
PCIO_AD[28] AL16 PCIO_CBEN[5] AM25 | |PCIl_AD[21] | AK4 SCK AC5 VDD_CORE  |AD11
PCIO_AD[29] | AK16 | |PCIO_CBEn[6] AK24 | |PCii_AD[22] |AJL SDA AC4 VDD_CORE  |AD24
PCIO_AD[30] | AP15 | |PCIO_CBEn[7] |AL25 PCIL_AD[23]  AJ2 SYS_CLK A29 VDD_CORE  AD25
PCIO_AD[31] AN15 PCIO_CLK AP14 PCI1_AD[24] A4 SYSRSTn F7 VDD_CORE AE12
PCIO_AD[32] AM32 PCIO_DEVSELn AP19 PCI1_AD[25] AH1 TCLK A5 VDD_CORE AE13
PCIO_AD[33] AK29 PCIO_ENUMnN AN32 PCI1_AD[26] AG5 V_ETHO T11 VDD_CORE AE14
PCIO_AD[34] AL32 PCIO_FRAMEn AM19 PCI1_AD[27] AH2 V_ETHO uUll VDD_CORE AE15
PCIO_AD[35] | AP31 | |PCIO_GNTn  AL15 PCIL_AD[28]  AH3 V_ETHO Vi1 VDD_CORE  AE16
PCIO_AD[36] | AN31 | |PCIO_HS AJ30 PCIL_AD[29]  AH4 V_ETHO Wil VDD_CORE | AEL17
PCIO_AD[37] | AM31 | |PCI0O_IDSEL  AL17 PCIL_AD[30]  AF6 VDD_CLK K23 VDD _CORE  AE18
PCIO_AD[38]  AL31 PCIO_INTn AJ15 PCIL_AD[31] AGL VDD_CORE K12 VDD_CORE  AE21
PCIO_AD[39] AJ29 PCIO_IRDYNn AK19 PCI1_CAL AK13 VDD_CORE K13 VDD_CORE AE22
PCIO_AD[40] AP30 | |PCIO_LED AP32 | |PCI1_CBEn[0] AN5 VDD_CORE K15 VDD_CORE  AE23
PCIO_AD[41] | AK28 | |PCIO_M66EN |AK21 | |PCIL_CBEn[1] |AN3 VDD_CORE K16 VDD_CORE  AE24
PCIO_AD[42] | AN30 | |PCIO_PAR AN20 | |PCI1_CBEn[2] AL2 VDD_CORE K17 VDD_CPU M24
PCIO_AD[43] | AM30 | |PCIO_PAR64 |AP25 | |PCIl_CBEn[3] |AJ3 VDD_CORE K18 VDD_CPU N24
PCIO_AD[44] AL30 PCIO_PERRnN AK20 PCI1_CLK AF1 VDD_CORE K19 VDD_CPU P24
PCIO_AD[45] AP29 PCIO_REQ64n AK23 PCI1_DEVSELn AM1 VDD_CORE K21 VDD_CPU R24
PCIO_AD[46] AN29 PCIO_REQn AM15 PCI1_FRAMEn ALl VDD_CORE K22 VDD_CPU T24
PCIO_AD[47] AJ28 PCIO_RSTn AK15 PCI1_GNTn AG3 VDD_CORE K25 VDD_CPU u24
PCIO_AD[48] AM29 | |PCI0O_SERRn | AM20 | |[PCI1_IDSEL  AG6 VDD_CORE  L10 VDD_CPU V24
PCIO_AD[49]  AL29 PCIO_STOPn  AL20 PCI1_INTh AG4 VDD_CORE L1l VDD_CPU W24
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Table 21: MVV64442 Pinout Sorted by Signal Name (Continued)

Signal Name  [Ball# Signal Name _ [Ball# Signal Name _ [Ball# Signal Name  [Ball#
VDD_CPU Y24 VSS c8 VSS T21 VSS AAL7
VDD_CPU AA24 VSS D16 VSS T30 VSS AA18
VDD_CPU AB24 VSS D19 VSS Ul VSS AA19
VDD_DRAM L12 VSS D22 VSS ul4 VSS AA2
VDD_DRAM L13 VSS D4 VSS ul15 VSS AA20
VDD_DRAM L14 VSS F12 VSS Ul6 VSS AA21
VDD_DRAM L15 VSS F18 VSS u1l7 VSS AA3
VDD_DRAM L16 VSS F25 VSS u1s VSS AA30
VDD_DRAM L17 VSS F31 VSS u19 VSS AAL
VDD_DRAM L18 VSS F32 VSS u20 VSS AA5
VDD_DRAM L19 VSS F9 VSS u21 VSS AB1
VDD_DRAM L20 VSS G5 VSS V14 VSS AB2
VDD_DRAM L21 VSS H3 VSS w14 VSS AB3
VDD_DRAM L22 VSS H31 VSS V15 VSS AB4
VDD_DRAM L23 VSS H32 VSS W15 VSS AB5
VDD_V33 M11 VSS J34 VSS V16 VSS AB6
VDD_V33 N11 VSS H34 VSS W16 VSS AC29
VDD_V33 P11 VSS K29 VSS V17 VSS AD6
VDD_V33 R11 VSS M30 VSS W17 VSS AE31
VDD_V33 Y1l VSS N6 VSS V18 VSS AE5
VDD_V33 AA11 VSS P14 VSS w18 VSS AJ17
VDD_V33 AB11 VSS P15 VSS V19 VSS AJ20
VDD_V33 AC11 VSS P16 VSS W19 VSS AJ24
VDD_V33 AC24 VSS P17 VSS V20 VSS AK11
VDD_V33 AD12 VSS P18 VSS W20 VSS AK18
VDD_V33 AD13 VSS P19 VSS V21 VSS AK25
VDD_V33 AD14 VSS P20 VSS w21 VSS AK9
VDD_V33 AD15 VSS P21 VSS V3 VSS AL4
VDD_V33 AD16 VSS P29 VSS W30 VSS AM27
VDD_V33 AD17 VSS P5 VSS A VSS AN1
VDD_V33 AD18 VSS R14 VSS W6 VSS AN22
VDD_V33 AD19 VSS R15 VSS Y1l VSS AN34
VDD_V33 AD20 VSS R16 VSS Y14 VSS AP2
VDD_V33 AD21 VSS R17 VSS Y15 VSS AP33
VDD_V33 AD22 VSS R18 VSS Y16

VDD_V33 AD23 VSS R19 VSS Y17

VSS A2 VSS R20 VSS Y18

VSS A33 VSS R21 VSS Y19

VSS AAL VSS T14 VSS Y2

VSS B1 VSS T15 VSS Y20

VSS B34 VSS T16 VSS Y21

VSS B4 VSS T17 VSS Y5

VSS C13 VSS T18 VSS AA14

VSS Cc27 VSS T19 VSS AA15

VSS C5 VSS T20 VSS AAL16
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Section 8. MV64440 Gigabit Ethernet Pins
Multiplexing

The MV64440 contains three Gigabit Ethernet MACs/FIFO interfaces. These interfaces have 50 dedicated pins,
plus an additional 25 optional pins. These optional pins use the PCI1 interface’s upper bus signals. If DEV_ADI[25]
is sampled HIGH during reset (see Table 29 on page 84), PCI1_PAD[63:39] are no longer used as PCI signals.
These pins become Gigabit Ethernet MAC/FIFO interface signals.

8.1 Gigabit Ethernet Pins Multiplexing

Each port is separately configured at reset to one of the following modes, as described in Table 22

Table 22: Gigabit Ethernet Port/FIFO Interface Reset Configurations

Reset Sample Mode

0x0 Unused

Ox1 TBI

0x2 GMII/MII

0x3 Mil only

0x4 8-bit FIFO

0x5 16-bit FIFO

0x6 Reserved

0x7 RGMII
E Note

See Table 29 on page 84 for exact reset strapping configuration.

These reset configurations not only define each port operation mode, but also the entire 50 (75) pins multiplexing.
The entire set of ports configurations is narrowed down to the three muxing options, named MuxSel. See
Table 22 for each pin functionality, per different MuxSel setting.

If only using, the 50 Gigabit Ethernet dedicated pins, the possible configurations are:

*  Two MII/GMII/TBI Gigabit Ethernet ports 0/1 (MuxSel = 0x0)

e  One MII/GMII/TBI Gigabit Ethernet port 0/1 + one 8-bit FIFO port 0/1 (MuxSel = 0x0)
e  Two 8-bit FIFO ports 0/1 (MuxSel = 0x0)

*  Three RGMII Gigabit Ethernet ports (MuxSel = 0x1)

*  Two RGMII Gigabit Ethernet ports 0/2 + one 8-bit FIFO port 1 (MuxSel = 0x1)

*  Two RGMII Gigabit Ethernet ports 0/2 + one MII/GMII/TBI portl (MuxSel = 0x1)

*  One 16-bit FIFO port 0 (MuxSel = 0x2)
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If using the 50 Gigabit Ethernet pins and the 25 PCI1 pins, the possible configurations are:

Three MII/GMII/TBI Gigabit Ethernet ports 0/1/2 (MuxSel = 0x0)
Two MII/GMII/TBI Gigabit Ethernet ports 0/1/2 + one 8-bit FIFO port 0/1/2 (MuxSel = 0x0)
One MII/GMII/TBI Gigabit Ethernet port 0/1/2 + two 8-bit FIFO ports 0/1/2 (MuxSel = 0x0)
Three 8-bit FIFO ports 0/1/2 (MuxSel = 0x0)
One 16-bit FIFO port 0 + one MII/GMII/TBI Gigabit Ethernet port 2 (MuxSel = 0x2)
One 16-bit FIFO port 0 + one 8-bit FIFO port 2 (MuxSel = 2)

]

Note

It is the user’s responsibility to correctly set the reset configuration of each port to a valid configuration.
Setting the ports to an unsupported configuration (e.g. two ports configured to 16-bit FIFO interface) will
have unpredictable results.

Table 23 shows the different Gigabit Ethernet (GbE) MAC/FIFO interface pins multiplexing.

Table 23: Gigabit Ethernet Unit Pins Multiplexing

I1/0O Mux Sel = 0x0 Mux Sel = 0x1 Mux Sel = 0x2
GbE 8-hit GbE GbE P1 8-bit FIFO [16-bit GbE P2 8-bit FIFO
P0/1/2 FIFO P0/1/2 (GMII/TBI/ |F1 FIFO FO (GMII/TBI/ |F2
(GMII/ |FO/1/2  |(RGMII) MII) MIl)
TBI/MII)

[¢) PO_TXDI[0] [FO_TXD[0] [PO_TXD[O] FO_TXD[0]

0 PO_TXD[1] |[FO_TXD[1] |PO_TXD[1] FO_TXD[1]

0 PO_TXDI[2] |[FO_TXD[2] |PO_TXD[2] FO_TXD[2]

0 PO_TXDI[3] |[FO_TXD[3] |PO_TXD[3] FO_TXD[3]

o PO_TXD[4] |[FO_TXD[4] |P2_TXD[0] FO_TXD[4]

o] PO_TXDI[5] |FO_TXD[5] |P2_TXD[1] FO_TXD[5]

o] PO_TXDI[6] |FO_TXD[6] |P2_TXD[2] FO_TXD[6]

0 PO_TXD[7] |FO_TXD[7] |P2_TXD[3] FO_TXD[7]

0 PO_TXEN [FO_TXEN |PO_TXEN FO_TXEN

| PO_TXCLK |FO_TXFC |[P2_RXDV FO_TXFC

o PO_TX FO_TXV  |P2_TXEN FO_TXVALID
ERR ALID

o PO_TXCLK |FO_TXCLK [PO_TXCLK_O FO_TXCLK_O
_ouT _ouT uT uTt

I PO_COL

I PO_RXDI[0] |FO_RXD[0] |PO_RXD[0] FO_RXD[0]

I PO_RXD[1] |[FO_RXD[1] |PO_RXD[1] FO_RXD[1]

| PO_RXDI[2] |[FO_RXD[2] |PO_RXD[2] FO_RXD[2]

| PO_RXD[3] |[FO_RXD[3] |PO_RXD[3] FO_RXD[3]

| PO_RXD[4] |[FO_RXD[4] |P2_RXD[0] FO_RXD[4]

| PO_RXD[5] |[FO_RXD[5] |P2_RXD[1] FO_RXD[5]

I PO_RXD[6] |FO_RXD[6] |P2_RXD[2] FO_RXD[6]

I PO_RXD[7] |FO_RXD[7] |P2_RXD[3] FO_RXD[7]
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Table 23: Gigabit Ethernet Unit Pins Multiplexing (Continued)

/O  |Mux Sel = 0x0 Mux Sel = 0x1 Mux Sel = 0x2
GbE 8-bit GbE GbE P1  [8-bit FIFO |16-bit GbE P2 |8-bit FIFO
PO/1/2  |FIFO PO/1/2 (GMII/TBI/ |F1 FIFO FO  [(GMII/TBI/ |F2
(GMII/  [FO/1/2  [(RGMII)  [MII) MIl)
TBI/MII)
10 |PO_CRS (I)|FO_RXFCO [P2_TXCLK_O FO_RXFCO
©) UT (0) ©)
[ PO_RXDV |FO_RXEN |P0O_RXDV FO_RXEN
[ PO_RX  |FO_RX  |P2_RXCLK FO_RXVALID
ERR VALID
[ PO_RXCLK |FO_RXCLK |PO_RXCLK FO_RXCLK
o P1_TXD[0] [F1_TXD[0] |[P1_TXD[0] |[P1_TXD[0] |F1_TXD[0] [FO_TXD[g]
o P1_TXD[1] |[FL_TXD[1] [PL_TXD[1] [P1_TXD[] |F1_TXD[1] |FO_TXD[9]
o P1_TXD[2] [FL_TXD[2] [PL_TXD[2] [P1_TXD[2] |F1_TXD[2] |FO_TXD[10]
o} P1_TXD[3] [FL_TXD[3] [P1_TXD[3] [P1_TXD[3] |F1_TXD[3] |FO_TXDI[11]
o P1_TXD[4] [F1_TXD[4] P1_TXD[4] |F1_TXD[4] |FO_TXD[12]
o P1_TXD[5] [F1_TXD[5] P1_TXD[5] |F1_TXD[5] |FO_TXD[13]
o P1_TXD[6] |[F1_TXDI6] P1_TXD[6] |F1_TXD[6] |FO_TXD[14]
o P1_TXD[7] |[F1_TXDI[7] PL_TXD[7] |F1_TXD[7] |FO_TXD[15]
o PL_TXEN |F1TXEN |P1_TXEN [PLTXEN |FLTXEN  [FO_TXLBE
[ P1_TXCLK |F1_TXFC P1_TXCLK [F1_TXFC
o PLTX  [FLTX P1_TXERR |F1_TXVALID
ERR VALID
o} P1_TXCLK [F1_TXCLK |P1_TXCLK_O [P1_TXCLK_O|F1_TXCLK_O
_out _ouT uT utT uT
[ P1_COL P1_COL
[ P1_RXD[0] [F1_RXD[0] [P1_RXD[0] ~[P1_RXD[0] |F1_RXD[0] |FO_RXD[8]
[ P1_RXD[1] [F1_RXD[1] [P1_RXD[1] [P1_RXD[1] |F1_RXD[1] |FO_RXD[9]
[ P1_RXD[2] [F1_RXD[2] [P1_RXD[2] [P1_RXD[2] |F1_RXD[2] |FO_RXD[10]
[ P1_RXD[3] [F1_RXD[3] [P1_RXD[3] |P1_RXD[3] |F1_RXD[3] |FO_RXD[11]
[ P1_RXD[4] |[F1_RXD[4] P1_RXD[4] |F1_RXD[4] |FO_RXD[12]
[ P1_RXD[S] |[F1_RXD[5] P1_RXD[S] |F1_RXD[5] |FO_RXD[13]
[ P1_RXD[6] |F1_RXD[6] P1_RXD[6] |F1_RXD[6] |FO_RXD[14]
[ P1_RXD[7] |[F1_RXD[7] P1_RXD[7] |F1_RXD[7] |FO_RXD[15]
10 [P1_CRS (I)|F1_RXFC P1_CRS () |F1_RXFC (O)
©)
[ P1_RXDV |FL_RXEN [PLRXDV ~ [PLRXDV  [FL_RXEN |FO_RXLBE
[ P1_RXER |F1_RXVAL P1_RXERR |F1_RXVALID
[ P1_RXCLK|F1_RXCLK|P1_RXCLK [P1_RXCLK [F1_RXCLK
o PCIL_AD |PCI1_AD PCI1_AD[56]/ |PCI1_ADI[56)/
[56)/ 561/ P2_TXD[0]  |F2_TXD[0]
P2_TXD[0] |[F2_TXDI[0]
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Table 23: Gigabit Ethernet Unit Pins Multiplexing (Continued)

I/0 |Mux Sel = 0x0 Mux Sel = 0x1 Mux Sel = 0x2
GbE 8-bit GbE GbE P1 8-bit FIFO |16-bit GbE P2 8-bit FIFO
P0/1/2 FIFO P0/1/2 (GMII/TBI/ |F1 FIFO FO (GMI/TBI/ |F2
(GMII/  |FO/1/2  |(RGMII) MIl) MIl)

TBI/MII)

o PCI1_AD |PCI1_AD PCI1_AD[57)/ |PCI1_AD[57]/
571 571 P2 TXD[1] |F2_TXD[1]
P2_TXD[1] |F2_TXD[1]

(0] PCI1_AD |PCI1_AD PCI1_AD[58]/ |PCI1_ADI[58])/
[58)/ [58)/ P2 TXD[2] |F2_TXD[2]
P2_TXD[2] |F2_TXD[2]

o PCI1_AD |PCI1_AD PCI1_AD[59])/ |PCI1_AD[59]/
[59)/ [59)/ P2_TXD[3] |F2_TXD[3]
P2_TXD[3] |F2_TXD[3]

(0] PCI1_AD |PCI1_AD PCI1_AD[60])/ |PCI1_ADI[60])/
[60)/ [60)/ P2 TXD[4] |F2_TXD[4]
P2_TXD[4] |F2_TXD[4]

o) PCI1_AD |PCI1_AD PCI1_AD[61)/ |PCI1_AD[61)/
[61)/ [61)/ P2_TXD[5] |F2_TXD[5]
P2_TXD[5] |F2_TXD[5]

(0] PCI1_AD |PCI1_AD PCI1_AD[62])/ |PCI1_ADI[62])/
[62)/ [62)/ P2_TXD[6] |F2_TXD[6]
P2_TXDI[6] |F2_TXD[6]

o) PCI1L_AD [PCI1_AD PCI1_AD[63)/ |PCI1_AD[63])/
[63) [63)/ P2_TXD[7]  |F2_TXD[7]
P2_TXD[7] |F2_TXD[7]

(0] PCI1_AD |PCI1_AD PCI1_AD[54]/ |PCI1_ADI[54])/
[54)/ [54)/ P2_TxEn F2_TxEn
P2_TxEn |F2_TxEn

I PCIL_AD |PCI1_AD PCI1_AD[52)/ |PCI1_AD[52])/
[52)/ [521/ P2_TXCLK  |F2_TXFC
P2_TXCLK |F2_TXFC

(0] PCI1_AD |PCI1_AD PCI1_AD[53])/ |PCI1_ADI[53)/
[53)/ 53]/ P2 TXERR |F2_TXVALID
P2_TXER |F2_TXVALI
R D

0 PCI1_AD |PCI1_AD PCI1_AD[55)/ |PCI1_AD[55)/
[55) [55)/ P2_TXCLK_O |F2_TXCLK_O
P2_TXCLK |F2_TXCLK uT uT
_ouT _ouT

I PCI1_AD[3 |PCI1_AD[3 PCI1_AD[39]/ |PCI1_AD[39)/
9]/P2_COL |9J/NA P2_COL NA

I PCI1_AD |PCI1_AD PCI1_AD[47]/ |PCI1_AD[47)/
a7y a7y P2_RXD[0] |F2_RXD[0]
P2_RXDI[0] |F2_RXD[0]

I PCIL_AD |PCI1_AD PCI1_AD[46]/ |PCI1_AD[46]/
[46]/ [46]/ P2 RXD[1] |F2_RXD[1]
P2_RXD[1] |F2_RXD[1]
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Table 23: Gigabit Ethernet Unit Pins Multiplexing (Continued)

P2_RXD[7] |F2_RXD[7]

/0 |PCIL_AD |PCI1_AD
[51)/ [51)/
P2_CRS (I)|F2_RXFC

(0)

| PCIL_AD |PCI1_AD
[48y/ [48y/
P2_RXDV |F2_RXEN

| PCIL_AD |PCI1_AD
[50)/ [50)/
P2 RX  |F2_RX
ERR VALID

| PCIL_AD |PCI1_AD
[49y {49y

P2_RXCLK|F2_RXCLK

110 Mux Sel = 0x0 Mux Sel = 0x1 Mux Sel = 0x2
GbE 8-bit GbE GbE P1 8-bit FIFO [16-bit GbE P2 8-bit FIFO
P0/1/2 |FIFO P0/1/2 (GMII/TBI/ |F1 FIFO FO (GMII/TBI/ |F2
(GMII/  |FO/1/2  [(RGMII) MII) MIl)

TBI/MII)

I PCI1_AD |PCI1_AD PCI1_AD[45]/ |PCI1_AD[45]/
[45)/ [45)/ P2_RXD[2] |F2_RXD[2]
P2_RXD[2] |F2_RXD[2]

I PCI1_AD |PCI1_AD PCI1_AD[44]/ |PCI1_AD[44)/
[44) [44)/ P2_RXD[3] |F2_RXD[3]
P2_RXD[3] |F2_RXD[3]

I PCI1_AD [PCI1_AD PCI1_AD[43])/ |PCI1_AD[43]/
[43y/ [43y/ P2_RXD[4] |F2_RXD[4]
P2_RXD[4] |F2_RXD[4]

I PCI1_AD |PCI1_AD PCI1_AD[42])/ |PCI1_AD[42)/
[42y [42y P2 _RXD[5] |F2_RXD[5]
P2_RXD[5] |F2_RXD[5]

I PCI1_AD |PCI1_AD PCI1_AD[41)/ |PCI1_AD[41)/
[aay [aay/ P2_RXD[6] |F2_RXD[6]
P2_RXD[6] |F2_RXD[6]

I PCI1_AD |PCI1_AD PCI1_AD[40])/ |PCI1_AD[40)/
[40) [40)/ P2_RXD[7] |F2_RXD[7]

PCI1_AD[51)/
P2_CRS (I)

PCI1_AD[51)/
F2_RXFC (O)

PCI1_AD[48]/
P2_RXDV

PCI1_AD[48]/
F2_RXEN

PCI1_AD[50]/
P2_RXERR

PCI1_AD[50]/
F2_RXVALID

PCI1_AD[49]/
P2_RXCLK

PCI1_AD[49]/
F2_RXCLK

E Notes

* When a Gigabit Ethernet or FIFO port is not used, its input signals must be pulled down, see Table 18

on page 47.

* Px_CRS pins change direction in/out according to the port reset configuration. If Port0O is configured
to FIFO interface or if Port2 is configured to RGMII, PO_CRS acts as an output. Otherwise, it is an
input (requires a pull down if not used). If Portl is configured to 8-bit FIFO interface, F1_CRS is an
output. Otherwise, it is an input (requires pull down if not used). If Port2 is using the upper PCI1 bus,
and the port is configured to 8-bit FIFO interface, F2_CRS is an output. Otherwise, it is an input
(requires pull down if not used).
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8.2 Gigabit Ethernet Ports 1/0Os

The 50 Gigabit Ethernet ports pins are located on two separate power segments. This allows having the two seg-
ments powered differently. For example, Gigabit Ethernet ports 0 and 2 are on one 1.5V segment, running RGMII
in HSTL mode. Meanwhile, port 1 is used as 8-bit FIFO interface powered with 2.5V supply.

| §|| Note

If port 2 is using the upper PCI1 pins, it is powered with 3.3V (since it is located on the PCI power
segment).

Additionally, each 25 port pins can be configured at reset to act as HSTL pins (differential input) or regular CMOS
pin.

The voltage levels of MDC/MDIO when interfacing MIl or GMII PHY's are 3.3V. However, when interfacing with an
RGMII PHY, the level is 2.5V or even 1.5V, in case of HSTL interface.

As long as the MV64440 interfaces a single PHY device (or multiple devices of the same type), it constantly drives
MDC (also MDIO during an SMI write). However, when interfacing two different PHYs that work with different volt-
age levels (e.g., RGMII and MIl), this drive is not appropriate.

When the reset strapping of the Gigabit Ethernet ports indicates that there is a combination of RGMII and
MII/GMII/TBI PHYs, the MVV64440 treats MDC/MDIO as open drain signals. The signals must be externally pulled

up.

| §|| Note

Interfacing to two different PHY's that work with different pad types (e.g., RGMII-HSTL and MII-CMOS)
isn't supported by the MV64440 MDC and MDIO pads.

For improved signal integrity and board timing design, the Gigabit Ethernet interface pads have a calibration
mechanism to control pad drive and impedance. Connect the ETHER_CAL pin to V_ETHO via a resistor. The
resistor size must match the Gigabit Ethernet interface equivalent load. For recommended resistor values, see
TB-119 MV644xx Design Considerations. After reset de-assertion, the auto-calibration logic tunes the Gigabit
Ethernet interface output drivers.

The auto-calibration logic, tunes the entire 50 pins. If the upper PCI1 bus is also used as Gigabit Ethernet port, the
auto-calibration mechanism also tunes these pins. It is possible after reset, for the software to change the calibra-
tion values via the Ethernet Unit Ports Pads Calibration (EUPCRO0/1/2) register (see the Gigabit Ethernet Control-
ler Interface Registers in the MV64440/1/2 Datasheet User Manual). This is useful for cases where different ports
have different board topology.
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Section 9. MV64441 Gigabit Ethernet Pins
Multiplexing

The MV64441 contains two Gigabit Ethernet MACs / FIFO interfaces. These interfaces have 50 dedicated pins.

9.1 Gigabit Ethernet Pins Multiplexing

Each port is separately configured at reset to one of the following modes, as described in Table 24

Table 24: Gigabit Ethernet Port/FIFO Interface Reset Configurations

Reset Sample Mode

0x0 Unused

Ox1 TBI

0x2 GMII/MII

0x3 MIl only

0x4 8-bit FIFO

0x5 16-bit FIFO

0x6 Reserved

0x7 RGMII
N_ Note

See Table 29 on page 84 for exact reset strapping configuration.

These reset configurations not only define each port operation mode, but also the entire 50 pins multiplexing. The
entire set of ports configurations is narrowed down to the three muxing options, named MuxSel. See Table 25 for
each pin functionality, per different MuxSel setting.

The possible configurations are:

*  Two MII/GMII/TBI Gigabit Ethernet ports 0/1 (MuxSel = 0x0)

e One MII/GMII/TBI Gigabit Ethernet port 0/1 + one 8-bit FIFO port 0/1 (MuxSel = 0x0)
e Two 8-bit FIFO ports 0/1 (MuxSel = 0x0)

*  Two RGMII Gigabit Ethernet ports 0/1 (MuxSel = 0x1)

*  One RGMII Gigabit Ethernet port 0 + one 8-bit FIFO port 1 (MuxSel = 0x1)

*  One RGMII Gigabit Ethernet ports 0 + one MII/GMII/TBI portl (MuxSel = 0x1)

*  One 16-bit FIFO port 0 (MuxSel = 0x2)
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| §|| Note

It is the user’s responsibility to correctly set the reset configuration of each port to a valid configuration.
Setting the ports to an unsupported configuration (e.g. two ports configured to 16-bit FIFO interface) will
have unpredictable results.

Table 25 shows the different Gigabit Ethernet (GbE) MAC/FIFO interface pins multiplexing.

Table 25: Gigabit Unit Pins Multiplexing

I1/0 Mux Sel = 0x0 Mux Sel = 0x1 Mux Sel = 0x2
GbE PO/1 8-bit FIFO GbE PO/1 GbE P1 8-bit FIFO F1|16-bit FIFO FO
(GMII/TBI/ F0/1 (RGMII) (GMII/TBI/

MII) MII)

0 PO_TXD[O0] FO_TXDI0] PO_TXD[O] _ FO_TXDI0]

o PO_TXD[1] FO_TXD[1] PO_TXD[1] FO_TXD[1]

o PO_TXD[2] FO_TXD[2] PO_TXD[2] FO_TXD[2]

o} PO_TXD[3] FO_TXD[3] PO_TXD[3] FO_TXD[3]

o PO_TXD[4] FO_TXD[4] FO_TXD[4]

o} PO_TXD[5] FO_TXDI5] FO_TXD[5]

o PO_TXD[6] FO_TXD[6] FO_TXD[6]

o PO_TXD[7] FO_TXD[7] FO_TXD[7]

o PO_TXEN FO_TXEN | PO_TXEN FO_TXEN

I PO_TXCLK FO_TXFC FO_TXFC

o PO_TXERR FO_TXVALID FO_TXVALID

o} PO_TXCLK_OUT |FO_TXCLK_OUT |PO_TXCLK_OUT FO_TXCLK_OUT

I PO_COL

I PO_RXD[0] FO_RXD[0] PO_RXD[0] FO_RXD[0]

I PO_RXD[1] FO_RXD[1] PO_RXD[1] FO_RXD[1]

I PO_RXDI[2] FO_RXDI[2] PO_RXDI[2] FO_RXD[2]

I PO_RXDI[3] FO_RXDI3] PO_RXDI[3] FO_RXDI[3]

I PO_RXDI[4] FO_RXDI[4] FO_RXD[4]

I PO_RXDI5] FO_RXDI5] FO_RXDI[5]

I PO_RXDI6] FO_RXDI6] FO_RXDI6]

I PO_RXD[7] FO_RXDI[7] FO_RXDI[7]

110 PO_CRS (1) FO_RXFCO (O) FO_RXFCO (0)

I PO_RXDV FO_RXEN | PO_RXDV FO_RXEN

I PO_RXERR FO_RXVALID FO_RXVALID

I PO_RXCLK FO_RXCLK PO_RXCLK FO_RXCLK

o] P1_TXDI0] F1_TXD[O] P1_TXDI0] P1_TXDI[0] F1_TXD[O] FO_TXDI[8]

o] P1_TXDI[1] F1_TXD[1] P1_TXDI[1] P1_TXDI[1] F1_TXD[1] FO_TXD[9]

o) P1_TXDI[2] F1_TXD[2] P1_TXDI[2] P1_TXDI[2] F1_TXD[2] FO_TXD[10]

o] P1_TXDI[3] F1_TXDI[3] P1_TXDI[3] P1_TXDI[3] F1_TXD[3] FO_TXD[11]

o] P1_TXDI[4] F1_TXD[4] P1_TXDI[4] F1_TXD[4] FO_TXD[12]
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Table 25: Gigabit Unit Pins Multiplexing (Continued)

1/0 Mux Sel = 0x0 Mux Sel = 0x1 Mux Sel = 0x2
GbE PO/1 8-bit FIFO  |GbE PO/1 GbE P1 8-bit FIFO F1|16-bit FIFO FO
(GMII/TBI/  |FoO/1 (RGMII) (GMII/TBI/

MI1) MI1)

o) P1_TXD[5] F1_TXD[5] P1_TXD[5] F1_TXD[5] FO_TXD[13]

o) P1_TXDI6] F1_TXD[6] P1_TXDI6] F1_TXD[6] FO_TXD[14]

o P1_TXD[7] F1_TXD[7] P1_TXD[7] F1_TXD[7] FO_TXD[15]

o) P1_TXEN F1_TXEN |PL_TXEN [P1_TXEN F1_TXEN FO_TXLBE

| P1_TXCLK F1_TXFC P1_TXCLK F1_TXFC

o P1_TXERR F1_TXVALID P1_TXERR F1_TXVALID

o P1 TXCLK_  |FL_TXCLK_  |P1_TXCLK_  |P1_TXCLK_  |F1 _TXCLK_
ouT ouT ouT ouT ouT

| P1_COL P1_COL

| P1_RXD[0] F1_RXD[0] P1_RXDI0] P1_RXDI0] F1_RXD[0] FO_RXD[8]

| P1_RXD[1] F1_RXD[1] P1_RXD[1] P1_RXD[1] F1_RXD[1] FO_RXD[9]

| P1_RXD[2] F1_RXD[2] P1_RXD[2] P1_RXD[2] F1_RXD[2] FO_RXD[10]

| P1_RXD[3] F1_RXD[3] P1_RXD[3] P1_RXD[3] F1_RXD[3] FO_RXDI[11]

| P1_RXD[4] F1_RXD[4] P1_RXD[4] F1_RXD[4] FO_RXD[12]
| P1_RXD[5] F1_RXD[5] P1_RXD[5] F1_RXD[5] FO_RXD[13]
| P1_RXD[6] F1_RXD[6] P1_RXD[6] F1_RXD[6] FO_RXD[14]
| P1_RXD[7] F1_RXD[7] P1_RXD[7] F1_RXD[7] FO_RXDI[15]

/0 [P1_CRS(l) F1_RXFC (O) P1_CRS (I) F1_RXFC (O)

| P1_RXDV F1_RXEN P1_RXDV P1_RXDV F1_RXEN FO_RXLBE

| P1_RXERR F1_RXVALID i P1_RXERR F1_RXVALID

| P1_RXCLK F1_RXCLK |P1_RXCLK [P1_RXCLK F1_RXCLK

E Notes

* When a Gigabit Ethernet or FIFO port is not used, its input signals must be pulled down.

» Px_CRS pins change direction in/out according to the port reset configuration. If Port0 is configured
to an 8-bit FIFO interface, PO_CRS acts as an output. Otherwise, it is an input (requires a pull down if
not used). If Portl is configured to an 8-bit FIFO interface, F1_CRS is an output. Otherwise, it is an
input (requires pull down if not used).

9.2 Gigabit Ethernet Ports 1/Os

The 50 Gigabit Ethernet ports pins are located on two separate power segments. This allows having the two seg-
ments powered differently. For example, Gigabit Ethernet ports 0 and 2 are on one 1.5V segment, running RGMII
in HSTL mode. Meanwhile, port 1 is used as 8-bit FIFO interface powered with 2.5V supply.

Additionally, each 25 port pins can be configured at reset to act as HSTL pins (differential input) or regular CMOS
pin.
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The voltage levels of MDC/MDIO when interfacing MIl or GMII phys are 3.3V. However, when interfacing with
RGMII PHYs, the level is 2.5V or even 1.5V, in case of HSTL interface.

As long as the MV64441 interfaces a single PHY device (or multiple devices of the same type), it constantly drives
MDC (also MDIO during an SMI write). However, when interfacing two different phys that work with different volt-
age levels (e.g., RGMII and MIl), this drive is not appropriate.

When the reset strapping of the Gigabit Ethernet ports indicates that there is a combination of RGMII and
MII/GMII/TBI phys, the MV64441 treats MDC/MDIO as open drain signals. The signals must be externally pulled

up.

Note

Interfacing to two different phys that work with different pad types (e.g., RGMII-HSTL and MII-CMOS) isn't
supported by the MV64440 MDC and MDIO pads.

For improved signal integrity and board timing design, the Gigabit Ethernet interface pads have a calibration
mechanism to control pad drive and impedance. Connect the ETHER_CAL pin to V_ETHO via a resistor. The
resistor size must match the Gigabit Ethernet interface equivalent load. For recommended resistor values, see
TB-119 MV644xx Design Considerations. After reset de-assertion, the auto-calibration logic tunes the Gigabit
Ethernet interface output drivers.

The auto-calibration logic, tunes the entire 50 pins. If the upper PCI1 bus is also used as Gigabit Ethernet port, the
auto-calibration mechanism also tunes these pins. It is possible after reset, for the software to change the calibra-
tion values via he Ethernet Unit Ports Pads Calibration (EUPCRO0/1/2) register (see the Gigabit Ethernet Controller
Interface Registers in the MVV64440/1/2 Datasheet User Manual). This is useful for cases where different ports
have different board topology.
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Section 10.MV64442 Gigabit Ethernet Pins
Multiplexing

The MV64440/1/2 contains one Gigabit Ethernet MACs / FIFO interfaces. These interfaces have 25 dedicated
pins

10.1 Gigabit Ethernet Pins Multiplexing

Each port is separately configured at reset to one of the following modes, as described in Table 26

Table 26: Gigabit Ethernet Port/FIFO Interface Reset Configurations

Reset Sample Mode
0x0 Unused
0x1 TBI
0x2 GMII/MII
0x3 Mil only
0x4 8-bit FIFO
0x5 Reserved
0x6 Reserved
0x7 RGMII
E Note

See Table 29 on page 84 for exact reset strapping configuration.

These reset configurations not only define the port operation mode, but also the entire 25 pins multiplexing. The
entire set of configurations is narrowed down to the two muxing options, named MuxSel. See Table 27 for each pin
functionality, per different MuxSel setting.

The possible configurations are:
e  One MII/GMII/TBI Gigabit Ethernet ports 0 (MuxSel = 0x0)

*  One 8-bit FIFO ports 0 (MuxSel = 0x0)
*  One RGMII Gigabit Ethernet ports 0 (MuxSel = 0x1)

| §|| Note

It is the user responsibility to correctly set the reset configuration of each port to a valid configuration.
Setting the ports to an unsupported configuration (e.g. configured to 16-bit FIFO interface) will have
unpredictable results.
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Gigabit Ethernet Ports I/Os

Table 27 shows the different Gigabit Ethernet (GbE) MAC/FIFO interface pins multiplexing.

Table 27: Gigabit Unit Pins Multiplexing

I1/0 Mux Sel = 0x0 Mux Sel = 0x1

GbE 8-bit FIFO GbE

PO (GMII/TBI/MII) FO PO(RGMII)
o PO_TXD[0] FO_TXDIO] PO_TXD[0]
o) PO_TXD[1] FO_TXDI[1] PO_TXDI[1]
o PO_TXD[2] FO_TXD[2] PO_TXD[2]
o PO_TXDI[3] FO_TXDI[3] PO_TXDI[3]
0 PO_TXD[4] FO_TXDI[4]
e} PO_TXD[5] FO_TXDI[5]
o PO_TXDI6] FO_TXDI[6]
o PO_TXD[7] FO_TXD[7]
0 PO_TXEN FO_TXEN PO_TXEN
| PO_TXCLK FO_TXFC
(6] PO_TXERR FO_TXVALID
o PO_TXCLK_OUT FO_TXCLK_OUT PO_TXCLK_OUT
| PO_COL
I PO_RXDI0] FO_RXDI[0] PO_RXDI0]
I PO_RXD[1] FO_RXD[1] PO_RXDI[1]
I PO_RXD[2] FO_RXD[2] PO_RXDI[2]
I PO_RXD[3] FO_RXDI3] PO_RXD[3]
I PO_RXD[4] FO_RXDI[4]
I PO_RXDI[5] FO_RXD[5]
I PO_RXDI6] FO_RXDI[6]
I PO_RXD[7] FO_RXDI[7]
/0  |PO_CRS () FO_RXFCO (O)
I PO_RXDV FO_RXEN |P0_RXDV
| PO_RXERR FO_RXVALID
I PO_RXCLK FO_RXCLK | PO_RXCLK
E Notes

¢ When a Gigabit Ethernet or FIFO port is not used, its input signals must be pulled down.
« PO_CRS pins change direction in/out according to the port reset configuration. If PortO is configured
to FIFO interface, PO_CRS acts as an output. Otherwise, it is an input (requires a pull down if not

used).

12dcg88nsb-edss42mf * OnStor Inc. * UNDER NDA# 12103083

10.2 Gigabit Ethernet Ports 1/0s

Each of the 25 Gigabit Ethernet pins can be configured at reset to act as HSTL pins (differential input) or regular
CMOS pin.
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The voltage levels of MDC/MDIO when interfacing MIl or GMII PHYs are 3.3V. However, when interfacing RGMII
PHY, the level is 2.5V or even 1.5V, in case of HSTL interface.

For improved signal integrity and board timing design, the Gigabit Ethernet interface pads have a calibration
mechanism to control pad drive and impedance. Connect the ETHER_CAL pin to V_ETHO via a resistor. The
resistor size must match the Gigabit Ethernet interface equivalent load. For recommended resistor values, see
TB-119 MV644xx Design Considerations. After reset de-assertion, the auto-calibration logic tunes the Gigabit
Ethernet interface output drivers.

The auto-calibration logic, tunes the entire 50 pins. If the upper PCI1 bus is also used as Gigabit Ethernet port, the
auto-calibration mechanism also tunes these pins. It is possible after reset, for the software to change the calibra-
tion values via he Ethernet Unit Ports Pads Calibration (EUPCRO0/1/2) register (see the Gigabit Ethernet Controller
Interface Registers in the MVV64440/1/2 Datasheet User Manual). This is useful for cases where different ports
have different board topology.
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Section 11. Multi Purpose Pins Multiplexing

The MV64440/1/2 device contains 32 Multi Purpose Pins (MPP). Each one can be assigned to a different function-
ality through the MPP Control register. The MPP pins can be used as hardware control signals to the MV64440/1/
2 device’s different interfaces (e.g., DMA).

GPIO: General Purpose In/Out Port, see the General Purpose 1/O Port section in the MV64440/1/2 Datasheet
User Manual.

PCIx_REQn[5:0]/PCIx_GNTn[5:0]: PCI Arhitration Signals, see the PCI Interface section in the MV64440/1/2
Datasheet User Manual.

Sx_TXDI/Sx_RXDI/Sx_CTS/Sx_CD/Sx_RTS/Sx_SCLK/Sx_TSCLK: Serial Port Signals, see the Multi Protocol
Serial Controllers section in the MV64440/1/2 Datasheet User Manual.

DEV_BURSTnN: Device Bus Data Burst, see the Device Controller section in the MV64440/1/2 Datasheet
User Manual.

PCIx_PMEn: Power Management Event, see the PCI Interface section in the MV64440/1/2 Datasheet User
Manual.

INITACT: Serial Initialization Active, see Section 13.3 "Serial ROM Initialization" on page 90.
DMA_REQnN[3:0]/DMA_EOTN[3:0]/DMA_ACKnN[3:0]: DMA Signals, see the IDMA Controller section in the
MV64440/1/2 Datasheet User Manual.

WD_NMIn/WD_En: Watchdog Timer, see the Watchdog Timer section in the MV64440/1/2 Datasheet User
Manual.

BCLK_IN/BCLK_OUT: Baud Regenerator Clock Input/Output, see the Baud Rate Generators section in the
MV64440/1/2 Datasheet User Manual.

TC_ENN[3:0)/TC_NTn[3:0]: Timer/Counter Signals, see the Timer/Counters section in the MV64440/1/2
Datasheet User Manual.

DEBUG]J31:0]: For Marvell usage.

11.1 MPP Multiplexing

Table 28 shows each MPP pins’ functionality as determined by the MPP Multiplex register, see the Pins Multiplex-
ing Interface Registers section in the MV64440/1/2 Datasheet User Manual.

Table 28:  MPP Function Summary

MPP Pin 0x0 Ox1 0x2 0x3 0x4 OxF

MPP[0] GPIO[0] PCI1_GNTn[0] | SO_TXD S1.CD DEV_BURSTn | DEBUGI0]
MPP[1] GPIO[1] PCI1_REQn[0] | SO_RXD S1_SCLK PCI1_PMEn DEBUG[1]
MPP[2] GPIO[2] PCI1_GNTn[1] | SO_RTS S1 _TSCLK DEV_BURSTn | DEBUG|2]
MPP[3] GPIO[3] PCI1_REQn[1] | SO_CTS S1_TXD INITACT DEBUGI3]
MPP[4] GPIO[4] PCI1_GNTn[2] | SO_CD S1_TXD DEV_BURSTn | DEBUG[4]
MPP[5] GPIO[5] PCI1_REQn[2] | SO_SCLK S1_RXD PCI1_PMEn DEBUGI5]
MPP[6] GPIO[6] PCI1_GNTn[3] | SO_TSCLK S1_RTS DEV_BURSTn | DEBUGI6]
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Table 28: MPP Function Summary (Continued)
MPP Pin 0x0 0x1 0x2 0x3 0x4 OxF
MPP[7] GPIO[7] PCI1_REQn[3] | SO_TXD S1 CTS INITACT DEBUGI7]
MPP[8] GPIO[8] PCI1_GNTn[4] | SO_TXD S1_CD DEV_BURSTn | DEBUGIg]
MPP[9] GPIO[9] PCI1_REQn[4] | SO_RXD S1_SCLK PCI1_PMEn DEBUGI9]
MPP[10] GPIO[10] PCI1_GNTn[5] | SO_RTS S1 TSCLK DEV_BURSTn | DEBUGJ10]
MPP[11] GPIO[11] PCI1_REQn[5] | SO_CTS S1 RXD INITACT DEBUG[11]
MPP[12] GPIO[12] PCI1_GNTn[0] | SO_CD S1_TXD DEV_BURSTn | DEBUG[12]
MPP[13] GPIO[13] PCI1_REQn[0] | SO_SCLK S1_RTS PCI1_PMEn DEBUG[13]
MPP[14] GPIO[14] PCI1_GNTn[1] | SO_TSCLK S1_RXD DEV_BURSTn | DEBUG[14]
MPP[15] GPIO[15] PCI1_REQn[1] | SO_RXD S1 CTS INITACT DEBUG[15]
MPP[16] GPIO[16] PCIO_GNTn[0] | DMA_REQn[0] | INITACT WD_NMin DEBUG[16]
MPP[17] GPIO[17] PCIO_REQn[0] | DMA_ACKn[0] | DMA_EOTn[3] | WD_En DEBUG[17]
MPP[18] GPIO[18] PCIO_GNTn[1] | DMA_REQn[1] | PCIO_PMEn WD_NMin DEBUG[18]
MPP[19] GPIO[19] PCIO_REQn[1] | DMA_ACKn[1] | DMA_EOTn[2] | WD_En DEBUG[19]
MPP[20] GPIO[20] PCIO_GNTn[2] | DMA_REQn[2] | INITACT BCLK_IN DEBUG[20]
MPP[21] GPIO[21] PCIO_REQn[2] | DMA_ACKn[2] | DMA_EOTn[1] | BCLK_IN DEBUG[21]
MPP[22] GPIO[22] PCIO_GNTN[3] | DMA_REQn[3] | PCIO_PMEn BCLK_OUT DEBUG[22]
MPP[23] GPIO[23] PCIO_REQn[3] | DMA_ACKn[3] | DMA_EOTn[0] | BCLK_OUT DEBUG[23]
MPP[24] GPIO[24] PCIO_GNTn[4] | TC_ENn[0] INITACT WD_NMin DEBUG[24]
MPP[25] GPIO[25] PCI0O_REQn[4] | TC_NTn[0] DMA_EOTn[3] | WD_En DEBUG[25]
MPP[26] GPIO[26] PCIO_GNTn[5] | TC_ENn[1] PCIO_PMEn WD_NMin DEBUG[26]
MPP[27] GPIO[27] PCI0O_REQn[5] | TC_NTn[1] DMA_EOTn[2] | WD_En DEBUG[27]
MPP[28] GPIO[28] PCIO_GNTn[0] | TC_ENn[2] INITACT BCLK_IN DEBUG|[28]
MPP[29] GPIO[29] PCIO_REQn[0] | TC_NTn[2] DMA_EOTn[1] | BCLK_IN DEBUG[29]
MPP[30] GPIO[30] PCIO_GNTn[1] | TC_ENn[3] PCIO_PMEn BCLK_OUT DEBUG[30]
MPP[31] GPIO[31] PCIO_REQn[1] | TC_NTn[3] DMA_EOTn[0] | BCLK_OUT DEBUG[31]
E Note

Depending on its configured functionality, each pin might act as output or input pin. All MPP pins wake up
after reset as GPIO input pins.

When programming the four MPP Control registers to OxFFFF.FFFF, the 32-bit MPP bus is used as a debug port.

The debug port gives visibility of internal signals on the external pins, and is reserved for Marvell usage.
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11.2 MPP 1/0O Pads

The 32 MPPs are 5V tolerant. This is useful, when interfacing 5V legacy devices. For example, if the MPPs are
used as a PCI bus arbiter PCIx_REQn/GNTn signals, and interfacing 5V PCI master. Another example would be,
when used as GPIO input, registering external 5V interrupt inputs.

| §|| Note

The MPP pads have integrated clamping diodes as the PCI pads that clamp the input voltage to VREF.
MPP[15:0] are clamped to PCI1_VREF and MPP[31:16] to PCIO_VREF. If VREF is 3.3V, the
corresponding MPPs must not be used with 5V signaling. Also, if not using PCI at all, the VREF pins can
be left unconnected, so to eliminate the MPPs clamping.

The MPPs pads have configurable output impedance. The MPPs are divided into two groups — MPP[15:0] and
MPP[31:16]. Each group shares the same pad calibration logic. After reset:

* The MPP[15:0] pads output buffers are automatically tuned according to the impedance defined by an exter-
nal resistor attached to pin PCI1_CAL (same tuning as the PCI1 pads).

e  The MPP[31:16] pads drive is tuned according to the impedance defined by an external resistor attached to
pin PCIO_CAL (same tuning as PCIO pads).

Later, the MPPs drive strength can be changed via the PCI/MPP Pads Calibration register (see the PCI Interface
Registers section in the MV64440/1/2 Datasheet User Manual.
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Section 12.Clocking

The MV64440/1/2 device has multiple clock domains.
* SYS_CLK: The CPU bus clock, also used as the reference clock for the MV64440/1/2 DRAM clock. Up to
200 MHz.

¢ TCLK: The MV64440/1/2 core clock, also used as the reference clock for the MV64440/1/2 device bus and
MPPs. Up to 133 MHz.

| ;l | Notes

¢ Unlike the MV643xx device, the MV64440/1/2 does not support the CPU bus running at slower
frequency than DRAM.

¢ Unlike the MV643xx device, the MV64440/1/2 SYS_CLK is powered from a separate power segment
VDD_CLK, that enables driving the CPU and MV64440/1/2 from the same clock source.

* PCIO clock: Up to 66 MHz in conventional PCI mode, and up to 133 MHz in PCI-X mode.

e PCI1 clock: Up to 66 MHz in conventional PCI mode, and up to 133 MHz in PCI-X mode.

e CLK125: This is the Gigabit Ethernet reference clock. Up to 125 MHz in GMII or TBI modes.
*  FIFOCLK: FIFO interface reference clock. Up to 133 MHz.

* SCLK and TSCLK: MPSCs clocks, muxed on the MPP pins. Up to 50 MHz.

*  SCK: TWSI clock. 400 KHz.

| ;l | Notes

« The TCLK frequency must be greater than 83 MHz. The SYS_CLK frequency must be greater than
100 MHz. The SYS_CLK frequency cannot be more than twice as fast as the TCLK frequency.

¢ The PCI clock frequency must not exceed the TCLK frequency. Also, the TCLK clock frequency must
not exceed the SYS_CLK frequency.

12.1 PLL and DLL

The MV64440/1/2 has the following on-chip de-skew PLL s and DLLs to improve its AC timing, to compensate on
clock trees delays.

e SYS _CLKPLL: Drives the CPU/DRAM interface clock tree.

e  TCLK PLL: Drives the core clock tree.

e PCIO/1 DLL: Used in 66 MHz conventional PCI mode and 133 MHz in PCI-X mode for driving the PCIk clock
tree.
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12.2 PLL Power Supply

The MV64440/1/2 PLLs and DLLs uses the regular digital VDD and VSS power supplies, as well as the following

analog quite power supplies:

e PLLO_VDDAH: SYS_CLK PLL analog power supply (2.5V)

e PLLO_VSSA: Quiet ground

e PLL1 VDDAH: TCLK PLL analog power supply (2.5V)

e PLL1_VSSA: Quiet ground

* DLLO_VDDAH: PCIx DLL Digital power supply (1.5V)

e DLLO_VSSA: Quiet ground

e DLL1_VDDAH: PCIx DLL analog power supply (1.5V)

e DLL1_VSSA: Quiet ground
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Section 13.Reset Pins and Configuration

The MV64440/1/2 has three reset pins:

*  SYSRSTn: Resets the entire MV64440/1/2 device
* PCIO_RSTn: Resets PCIO

e PCI1_RSTn: Resets PCI1

SYSRSTn assertion floats the rest of the chip interfaces, except for the following signals that are always driven:
e The DRAM interface’s M_RASNn, M_CASn, M_WERn, and M_CSn[3:0] signals.

* The TWSI interface's SDA and SCK signals.

While PCIx_RSTn is asserted, the corresponding PCI interface’s I/Os are floated.

For additional information on PCI reset, see Table 7 on page 30 or Table 8 on page 33.

| §|| Note

Pad calibration takes 280 SYS_CLK cycles following SYSRSTn de-assertion. The CPU must not access
the MV64440/1/2 device during calibration time. The CPU must be held in a reset state for 280 SYS_CLK
cycles, following MV64440/1/2 SYS_RST de-assertion.

13.1 Reset Timing

One millisecond (1 ms) is the minimum period between power up and deactivating the MV644xx reset. The mini-
mum reset active time unrelated to power up is 150 ns.

13.2 Pins Sample Configuration

The following configuration pins are sampled during SYSRSTn assertion. These signals must be kept pulled up or
down until SYSRSTn de-assertion (zero Hold time in respect to SYSRSTn de-assertion).

| §|| Note

If external logic is used instead of pull up and pull down resistors, the logic must drive all of the signals to
the desired values during SYSRSTn assertion. The external logic must float the bus no later than the third
cycle after SYSRSTn de-assertion until normal operation occurs.

Table 29: Reset Configuration

Pin Configuration Function

DEV_AD|0] | Serial ROM initialization

0 = Disabled
1 = Enabled
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Table 29: Reset Configuration (Continued)

Pin Configuration Function

DEV_AD[1] | DRAM Pads Auto-calibration

0 = Disable
1 = Enable

DEV_AD[3:2] | Serial ROM Address

00 = ROM address is 1010000

01 = ROM address is 1010001

10 = ROM address is 1010010

11 = ROM address is 1010011

NOTE: If not using serial ROM initialization (DEV_AD[0] sampled LOW), DEV_AD[3:2]
can be left with no pullup/pulldown

DEV_AD[4] | CPU Bus Endianess

0 = Big endian
1 = Little endian

DEV_AD[5] | Default Internal Space Base

0 = 0x1400.0000
1 = 0xF100.0000

DEV_AD[7:6] | CPU Bus Configuration

00 = Reserved
01 = Reserved
10 = SysAD bus
11 = Reserved

DEV_AD[8] | CPU Pads Auto-calibration

0 = Disable
1 =Enable

DEV_AD[9] | Reserved

Must pull low.

DEV_AD[11:10] | Reserved

Reserved
NOTE:

DEV_AD[12] | PCIO Pads Auto-calibration

0 = Disable
1 =Enable
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Table 29: Reset Configuration (Continued)

Pin Configuration Function

DEV_AD[13] | PCI1 Pads Auto-calibration
0 = Disable
1= Enable

DEV_AD[15:14] | DEV_BOOTCSn Device Width

00 = 8 bits
01 =16 bits
10 = 32 bits
11 = Reserved

DEV_AD[16] | PCI Retry
0 = Disable
1 = Enable

DEV_AD[17] | CPU Interface Type
0 =HSTL
1=CMOS

DEV_AD[18] | Sync Mode
Must pull low.

DEV_AD[19] | DDR SDRAM Address/Control Delay
0 = DRAM address/control signals toggle on falling edge of DRAM clock.
1 = DRAM address/control signals toggle on rising edge of DRAM clock.
The DEV_AD[19] setting depends on board topology and DRAM load. For detailed recom-
mendations, see TB-119: MV644xx Design Considerations.

DEV_AD[20] | Reserved
Must pull low.

DEV_AD[21] | Reserved
Reserved for future use. Board design should support future pull up/pull down
requirement on this pin.
NOTE: Can be left with no pullup/pulldown.

DEV_AD[22] | SYS_CLK PLL Control (Depending on CPU interface signaling.)
0 = VDD_CLK is tied to HSTL 1.5V
1=VDD_CLK is tied to LVTTL 3.3V or LVCMOS 2.5V
NOTE: Subject to change.
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Table 29: Reset Configuration (Continued)

Pin Configuration Function

DEV_AD[23] | Test

Must pull high.
0 = Test. Reserved for Marvell usage.
1 = Normal operation

DEV_AD[24] | Test

Must pull high.
0 = Test. Reserved for Marvell usage.
1 = Normal operation

DEV_AD[25] | MV64440: PCI_1 pins multiplexing
MV64441 and MV64442: Pull Down

0 = PCI_1 is a 64-bit interface.
1 = PCI1_ADI[63:40] pins are used for Gigabit Ethernet port or FIFO interface.

DEV_AD[28:26] | PCI_1 DLL control

100 for all modes.
NOTE: Subject to change.

For further details about the PCI re-sampling mode, see the notes after Table 30
on page 89.

DEV_AD[31:29] | PCI_0 DLL control

100 for all modes.
NOTE: Subject to change.

For further details about the PCI re-sampling mode, see the notes after Table 30
on page 89.

PO_TXDJ[2:0] | Gigabit Ethernet Port0 Mode Select

000 = Unused
001 =TBI

010 = GMII/MII
011 = Ml only
100 = 8-bit FIFO
101 = 16-bit FIFO
110 = Reserved
111 = RGMII

P1_TXD[2:0] | Gigabit Ethernet portl Mode Select

Same as Gigabit Ethernet port0O Mode Select
NOTE: Only valid for the MV64440 and MV64441 devices. Reserved in the MV64442
device.
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Table 29: Reset Configuration (Continued)

Pin

Configuration Function

P1_TXDI[5:3]

Gigabit Ethernet port2 Mode Select

Same as Gigabit Ethernet port0 Mode Select
NOTE: Relevant for the MV64440 device, reserved in the MV64442 and must be tied to
pull-downs in the MV64441 device.

PO_TXD[7]

JTAG Pad Calibration Bypass

0 = Normal Operation

1 = Bypass all pad calibration

NOTE: When required to bypass the pad calibration sequence, for example in a JTAG
operation, sampling this signal high results in a consistent value setting for all cali-
bration interfaces, without calibrating the values according to the external resistors
values.

DEV_WEN[0]

SYS_CLK PLL Bypass

0 = Normal Operation
1 = Bypass PLL

DEV_WEN[3:1]

SYS_CLK PLL Control

001 = VDD_CLK is tied to LVTTL 3.3V
010 = VDD_CLK is tied to LVCMOS 2.5V
011 = VDD_CLK is tied to HSTL 1.5V
NOTE: Subject to change.

DEV_DP[0]

SYS_CLK Input Mode

0=HSTL
1=CMOS

PO_TXDI[3]

TCLK PLL Bypass

0 = Normal Operation
1 = Bypass PLL

PO_TXDI[6:4]

TCLK PLL Control

Tuning of TCLK PLL clock tree.
Set to 000.
NOTE: May be changed following silicon testing

DEV_DP[3]

Gigabit Ethernet PortO I/O Type

0 =HSTL
1=CMOS
NOTE: Controls the pad type for the 25 Gigabit Ethernet port O pins.
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Table 29: Reset Configuration (Continued)

Pin

Configuration Function

DEV_DP[2]

Gigabit Ethernet Portl I/O Type

NOTE: Only applies to the MV64440 and MV64441 devices. Reserved for the MV64442.

0 =HSTL
1=CMOS
NOTE: Controls the pad type for the 25 Gigabit Ethernet port 1 pins.

DEV_BADR[0]

Must pull down

DEV_BADR[1]

Must pull down

NOTE:

DEV_BADR[2]

Gigabit Ethernet Pads Auto-calibration

0 = Disable
1 = Enable

DEV_DP[1]

Test

Must pull high.
0 = Test mode. Reserved for Marvell usage.
1 = Normal operation

P1_TXD[7:6]

Reserved

Reserved for future use. Board design should support future pull up/pull down
requirement on these pins.
NOTE: Can be left with no pullup/pulldown.

E Note

All reset sampled values are registered in Reset Sample (Low) and Reset Sample (High) registers (see

the CPU Interface Registers in the MV64440/1/2 Datasheet User Manual). This is useful for board debug.

Part of the PCl interface signals are also sampled on PCI reset de-assertion, as specified in the PCI specification.

Table 30: PCI Reset Configuration

Pin

Configuration Function

PCIO_64ENN

PCIO 64-bit Enable
NOTE: Only applies to the MV64440 and MV64442 devices.

0 = Enabled. PClI interface is working in 64-bit mode.
1 = Disabled. PClI interface is working in 32-bit mode.
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Table 30: PCI Reset Configuration (Continued)

Pin Configuration Function

PCIO_M66EN | PCIO 66 MHz Enable

0 = Disabled
1 = Enabled
NOTE: Relevant only to conventional PCI mode

PCIO_DEVSELn | PCIO Mode
PCIO_STOPN
PCIO_TRDYn

111 = Conventional PCI

110 = 66 MHz PCI-X

101 = 100 MHz PCI-X

100 = 133 MHz PCI-X

All other combinations are Reserved

PCI1_REQ64n | PCI1 64-bit Enable

Same as PCIO_64ENn.
NOTE: Only applies to the MV64440 device.

PCI1_M66EN | PCI_1 66 MHz Enable

Same as PCIO
PCI1_DEVSELn | PCI1 Mode
PCI1_STOPN
PCI1_TRDYnN Same as PCI0 Mode

E Notes

¢ When configured to 32-bit PCI (PCIx_64ENn sampled high), the MV64440 and MV64441 drives the
upper side of the PCI bus (PCIx_AD[63:32], PCIx_CBEN[7:4], PCIx_PARG64).

¢ The correct values for PCIx_M66EN, PCIx_DEVSELnN, PCIx_STOPnN, and PCIx_TRDYn must be
driven during SYSRSTn de-assertion. If PCIx_RST is de-asserted after SYSRSTn de-assertion,
these pins must be driven with the correct configuration before SYSRSTn is de-asserted.

* When configured to conventional PCl mode, PCIx_MG66EN is used to enable/disable the PCI inter-
face internal DLL. The DLL is only enabled in 66 MHz PCI mode.

13.3 Serial ROM Initialization

The MV64440/1/2 device supports initialization of ALL its internal and configuration registers and other system
components through the TWSI master interface. If serial ROM initialization is enabled, the MV64440/1/2 device
TWSI master starts reading initialization data from the serial ROM and writes it to the appropriate registers (or to
any of the MV64440/1/2 device interfaces, according to address decoding).
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| ;l | Notes

e While serial ROM is active the INITACT is driven high.

¢ Since INITACT signal is multiplex on the MPP interface, the code on the serial interface must make
sure that the corresponding MPP pin is correctly configured to drive the INITACT signal.

« Since the INITACT signal is not driven before reset, the system must pull it to 1 (active state).

13.3.1 Serial ROM Data Structure

The serial ROM data structure consists of a 32-bit address and 32-bit data pairs sequence, as shown in Figure 13.

Figure 13: Serial ROM Data Structure

MSB LSB
[ Start )| address0[31:24]
address0[23:16]

address0[15:8]
addressO0[7:0]
dataO[31:24]
data0[23:16]
dataO[15:8]
dataO[7:0]
address1[31:24]
address1[23:16]
address1[15:8]
address1[7:0]
datal[31:24]
datal[23:16]
datal[15:8]
datal[7:0]

The serial ROM initialization logic shares the address decoding registers of the MPSCs. It reads eight bytes at a

time. It performs address decoding on the 32-bit address being read, and based on the address decoding result,

writes the next four bytes to the required target. This scheme enables the programming of the MVV64440/1/2 inter-

nal registers and the initialization of other system components. Its only limitation is that it supports only single 32-

bit writes (no byte enables nor bursts are supported). For example, it is possible to:

*  Program the MV64440/1/2 internal registers by setting addresses that match the internal registers space
(default address is 0x14000XXX).

*  Program the MV64440/1/2 PCI configuration registers using the PCI Configuration Address and PCI Configu-
ration Data registers, see (see the PCI Interface Registers in the MV64440/1/2 Datasheet User Manual).

* |Initialize other devices on the PCI bus by initiating PCI write transactions.

The Serial Init Last Data register (see the Serial Initialization Interface Registers in the MVV64440/1/2 Datasheet
User Manual) contains the expected value of last serial data item (default value is 0xffffffff). When the MV64440/1/
2 reaches last data, it stops the initialization sequence.
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| ;l | Notes

« Regardless of the CPU endianess setting, the serial ROM data must be set in Little Endian convention.
« While serial ROM is active the INITACT is driven high.

¢ Since INITACT signal is multiplex on the MPP interface, the code on the serial interface must make
sure that the corresponding MPP pin is correctly configured to drive the INITACT signal.

« Since the INITACT signal is not driven before reset, the system must pull it to 1 (active state).

13.3.2 Serial ROM Initialization Operation

On SYSRSTn de-assertion, the MV64440/1/2 starts the initialization process. It first performs a dummy write
access to the serial ROM, with data byte(s) of 0x0, in order to set the ROM byte offset to 0x0. Then, it performs the
sequence of reads, until it reaches last data item, as shown in Figure 14.

Figure 14: Serial ROM Read Example
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r Data from
; r Upper Byte Offset Lower Byte Offset ; e ROM
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r t r
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For a detailed description of TWSI implementation, see the Two-Wire Serial Interface section in the MV64440/1/2
Datasheet User Manual.

| §|| Notes

« Initialization data must be programmed in the serial ROM starting at offset 0x0

¢ The MV64440/1/2 assumes 7-bit serial ROM address of ‘b10100xx. The value of xx is sampled at
reset.

* The MV64440/1/2 device supports only serial ROM with a byte offset wider than eight bits. Setting the
ROM byte offset to 0 means the MV64440/1/2 performs a dummy write of two bytes. This is different
than the GT-64240/60 device that also supports smaller byte offset.

« After receiving the last data identifier (default value is Oxffff.ffff), the MV64440/1/2 receives an addi-
tional byte of dummy data. It responds with no-ack and then asserts the stop bit.
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13.4 MV64440/1/2 Initialization

Following power up and stable clock, there are some conditions that need to be met:

If using serial ROM initialization, it is desired to prevent access to the MV64440/1/2 device prior to initialization
completion. Any PCI attempt to access the MV64440/1/2 during initialization results in a RETRY termination. Also,
the DRAM initialization sequence is postponed until the serial initialization completes. This guarantees that the
SDRAM Mode registers are updated to the right values prior to DRAM initialization.

The CPU access might also need to be postponed until serial initialization is done. This is achieved by using exter-
nal hardware to keep the CPU under reset for the entire initialization period. To identify when initialization is done,
configure one of the MPP pins, via the initialization code, to act as initialization active output, see Section 11.
“Multi Purpose Pins Multiplexing” on page 79.
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Section 14.Electrical Specifications

The HSTL, SSTL, and PCI electrical specifications meet the following standards.

e HSTL: EIA/JJEDEC standard EIA/JESD8-6 (High Speed Transceiver Logic [HSTL], a 1.5V output buffer sup-
ply voltage based interface standard for digital integrated circuits).

e SSTL: EIA/JJEDEC standard EIA/JESD8-9 (Stub series terminated logic for 2.5 volts, SSTL_2).
*  PCI: PCI Local Bus Specification rev. 2.2 and PCI-X Addendum rev. 1.0b.

14.1 Power-Up Sequence Requirements

Note

Table 31 provides details for all of the power domains described in the following requirements.

These guidelines must be applied to meet the MV64440/1/2 device power-up requirements:

e All of the following power domain supplies: VDD_V33, V_ETHO, V_ETH1, VDD_CPU, VDD_DRAM,
VDD_CLK, PLLs and DLLs supply must be powered up before or up to 2 ps after VDD_CORE.

* No later than 2 pus after the above VDD_CORE reaches 70% of its voltage level, the reset signals SYSRSTn,
PCI0_RSTn, and PCI1_RSTn must be asserted.

* No later than 2 pys after the above VDD_CORE reaches 70% of its voltage level, the clock signals SYS_CLK,
and TCLK must be running.

Figure 15 shows an example of the power up sequence.

Figure 15: Power Up Sequence Example

2 us

(Max) IO Voltage for the Reset

//_ Signal Segment

70% of 10 Voltage

———— Core Voltage

70% of Core Voltage

Clock

LI .
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Note

It is the designer's responsibility to verify that the power sequencing requirements of other components

are also satisfied.

Table 31 summarizes the MV64440/1/2 power, reset, and clock domains and their functionality.

Table 31: MV64440/1/2 Power, Reset, and Clock Domains

NOTE: V_ETH1 only applies to the

Power Domain/Ball Name Voltage Functionality

VDD_CORE 1.5V Core Supply

VDD_V33 3.3V Voltage 1/0 Supply

V_ETHO 1.5/2.5/3.3V 1/0 Supply for Ethernet Port 0 (Also used for RGMII
mode)

V_ETH1 1.5V /2.5/3.3V 1/0 Supply for Ethernet Port 1

MV64440 and MV64441 devices.

VDD_CPU 1.5V (HSTL)/2.5/ | 1/O Supply for CPU Interface
3.3V
VDD_DRAM 2.5V 1/0 Supply for DRAM Interface
VDD_CLK 1.5V (HSTL)/2.5/ | I/0O Reference Voltage
3.3V Must be equal to the SYS_CLK input voltage level.
SYSRSTn 3.3V System Reset
PCIO_RSTn 3.3V PCIO Reset
PCI1_RSTn 3.3V PCI1 Reset
SYS_CLK 1.5V (HSTL)/2.5/ | System Clock Domain Input
3.3V Driven according to the VDD_CLK domain voltage.
TCLK 3.3V T Clock Domain Clock Input
PCIO_CLK 3.3V PCI Clock Input
PCI1_CLK 3.3V PCI1 Clock Input
PLLO_VDDAH 2.5V PLL supply
PLL1_VDDAH 2.5V PLL supply
DLLO_VDDAH 1.5V DLL supply
DLL1_VDDAH 1.5V DLL supply
HSTL_VREFO 0.75V CPU HSTL in Mode Vref Supply
HSTL_VREF1 0.75V CPU HSTL in Mode Vref Supply
RGMII_VREF 0.75V GbE in HSTL Mode Vref Supply
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Table 31: MV64440/1/2 Power, Reset, and Clock Domains (Continued)

Power Domain/Ball Name Voltage Functionality
M_SSTLVREF_0O VDD_DRAM/2 Vref supply for DDR Interface
M_SSTLVREF_1 VDD_DRAM/2 Vref supply for DDR Interface

E Note

In Hot Insertion applications, Vref must be floated (disconnected), if the PCI signals are active before the
Vref is powered. Otherwise, any input to the PCI-X pads may result in a damage to the chip. The designer
must connect the Vref (PCI Vi/o) to early power.

14.2 Power-Down Sequence Requirements

There are no special requirements for the core supply to go down first or for reset assertion when powering down.

14.3 Absolute and Recommended Operating
Conditions

! Caution
Exposure to conditions at or beyond the maximum rating may damage the device.

Table 32:  Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit
VDD_CORE Core Supply Voltage -0.5 2.1 \%
VDD_V33 1/0 Supply for PCI and MPPH Interface -0.5 4.6 \%
VDD_V33_DEVICE 1/0 Supply for Device Interface -0.5 4.6 \%
VDD_V33_MPPL 1/0 Supply for MPPL Interface -0.5 4.6 \%
VDD_ETH 1/0 Supply for Ethernet Port0/1 -0.5 4.6 \%
VDD_CPU 1/0 Supply for CPU Interface -0.5 4.6 \%
VDD_DRAM 1/0 Supply for DRAM Interface -0.5 3.5 \Y
VDD_CLK 1/0 Reference Voltage -0.5 4.6 \%
PLLx_VDDAH PLL Supply -0.5 35 %
DLLx_VDDAH DLL Supply -0.5 2.1 Y%
Tstg Storage Temperature -40 125 C
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' Caution
°

Operation beyond the recommended operating conditions is neither recommended nor guaranteed.

Table 33: Recommended Operating Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VDD_CORE Core Supply Voltage 1.43 15 1.58 \%
VDD_CPU CPU interface 1/0 Supply Voltage @ 2.5V 2.38 2.5 2.62 \%
CPU interface 1/0 Supply Voltage @ 3.3V 3.15 3.3 3.45 \%
VDD_CPU @ HSTL CPU interface 1/0 Supply Voltage @ HSTL 14 15 1.6 \%
VDD_DRAM DRAM interface I/O Supply Voltage (SSTL) 2.30 25 2.70 \%
PLLx_VDDAH PLL Supply Voltage 2.38 25 2.62 \%
DLL_VDDAH DLL Supply Voltage 1.43 | 1.5 158 |V
VDD_ETHx Ethernet Portx Gigabit Ethernet Controller 14 15 1.6 \%
Interface I/O Supply Voltage @ HSTL/RGMII
Ethernet Portx Gigabit Ethernet Controller 2.38 25 2.62 \Y
Interface I/O Supply Voltage @ 2.5V/RGMII
Ethernet Portx Gigabit Ethernet Controller 3.15 3.3 3.45 \Y
Interface /O Supply Voltage @ 3.3V/GMII/MII/
TBI
VDD_V33 1/0 Supply for PCI and MPPH Interface 3.15 3.3 3.45 \%
VDD_V33_DEVICE 1/0 Supply for Device Interface 3.15 3.3 3.45
VDD_V33_MPPL I/O Supply for MPPL Interface 3.15 3.3 3.45
V; CPU 1/0 Supply for Ethernet Port0/1 0 1.9 \%
CPU interface Input Voltage @ 2.5V 0 2.62 \%
CPU interface Input Voltage @ 3.3V 0 3.45 \%
V;ETH Gigabit Ethernet Input Voltage @ 2.5V/RMII 0 2.62 \%
Gigabit Ethernet Input Voltage @ 3.3V/MlI, 0 3.45 \Y
GMIl, TBI
V; 3.3V Input Voltage (all other interfaces) 0 3.45 \%
T Junction Temperature 0 125
Table 34:  Pin Capacitance
Symbol Parameter Min. | Typ. | Max. | Unit
C Pin Capacitance 6 pF
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14.4 DC Electrical Characteristics Over Operating
Range

Note

For the resistor values that match the test conditions values, see TB-119: MV644xx Design
Considerations.

Table 35:  DC Electrical Characteristics Over Operating Range

Symbol Parameter Test . _
Conditions | Min. | Max. | Unit

Vi, CPU 2.5V CPU interface Input HIGH level @ 2.5V 1.7 \Y,

V; CPU 2.5V CPU interface Input LOW level @ 2.5V 0.7 \Y,

Von CPU 2.5V CPU interface output HIGH level @ 2.5V lon =10 MA 2 \Y

VoL CPU 2.5V CPU interface output LOW level @ 2.5V loL =16 mA 0.6 \Y

Vi, CPU 3.3V CPU interface Input HIGH level @ 3.3V 2 \Y,

V; CPU 3.3V CPU interface Input LOW level @ 3.3V 0.8 \Y,

Von CPU 3.3V CPU interface output HIGH level @ 3.3V lon =20 mA 24 \Y

VoL CPU 3.3V CPU interface output LOW level @ 3.3V loL =10 mA 0.4 \Y

Vi, CPU HSTL CPU interface Input HIGH level @ HSTL Vref + \Y
0.1

V; CPU HSTL CPU interface Input LOW level @ HSTL Vref - \Y

0.1

Von CPU HSTL CPU interface output HIGH level @ HSTL vad - \Y
0.4

VoL CPU HSTL CPU interface output LOW level @ HSTL 0.4

Vin ETH 3.3V Gigabit Ethernet interface Input HIGH level 2 \Y

@ 3.3V

V; ETH 3.3V Gigabit Ethernet Input LOW level @ 3.3V 0.8 \

Von ETH 3.3V Gigabit Ethernet output HIGH level @ 3.3V | Igy =20 mA 24 \

VoL ETH 3.3V Gigabit Ethernet output LOW level @ 3.3V | Ig. =10 mA 0.4 \

Vi, ETH 2.5V Gigabit Ethernet interface Input HIGH level 17 \

@ 2.5V
V; ETH 2.5V Gigabit Ethernet Input LOW level @ 2.5V 0.7 \Y
Voy ETH 2.5V Gigabit Ethernet output HIGH level @ 2.5V | Igy =10 mA 2.0
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Table 35:  DC Electrical Characteristics Over Operating Range (Continued)
Symbol Parameter Test
Conditions | Min. | Max. | Unit
VoL ETH 2.5V Gigabit Ethernet output LOW level @ 2.5V | Ig. =10 mA 0.4 \Y
Vi, ETH HSTL Gigabit Ethernet interface Input HIGH level Vref + \Y
@ HSTL 0.1
V; ETH HSTL Gigabit Ethernet interface Input LOW level Vref- | V
@ HSTL 0.1
Vo ETH HSTL Gigabit Ethernet interface output HIGH lon =11 mA | Vdd- \Y
level @ HSTL 0.4
VoL ETH HSTL Gigabit Ethernet interface output LOW loL =14 mA 0.4 \Y
level @ HSTL
Vinoc) DRAM DRAM interface Input HIGH level DC Vref+ | VDD_ | V
(SSTL) 0.15 DRAM
+0.3
Vi(pc) DRAM DRAM interface Input LOW level DC -0.3 Vref - \Y
(SSTL) 0.15
Vinac) DRAM DRAM interface Input HIGH level AC Vref + \Y
(SSTL) 0.31
Viac) PRAM DRAM interface Input LOW level AC Vref- | V
(SSTL) 0.31
Von DRAM DRAM interface output HIGH level (SSTL) | Iopy=8.1mA | Vdd - \
0.4
VoL DRAM DRAM interface output LOW level (SSTL) loL =14 mA 0.4
Vi, PCI/MPP PCl interface Input HIGH level 0.5*
vdd
V; PCI/MPP PCl interface Input LOW level 0.35* \Y
vdd
Von PCI/MPP PCI interface output HIGH level lop =6 MA 0.9* \Y
vdd
VoL PCI/IMPP PCl interface output LOW level loL =12 mA 0.1* \Y
vdd
Vih Input HIGH level (all other interfaces) 2 \%
Vi) Input LOW level (all other interfaces) 0.8 \%
Von Output HIGH Voltage (all other interfaces) loq =6 MA 2.4 \Y
Vo Output LOW Voltage (all other interfaces) loL =6 MA 0.4 \Y
li Input Current +/-10 UA
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Table 35: DC Electrical Characteristics Over Operating Range (Continued)

Symbol Parameter Test
Conditions | Min. | Max. | Unit
loz High Impedance Output Current for all pins +/-10 uA
except: CPU_SYSADI[63:0],
CPU_SYSADCJ[7:0
High Impedance Output Current for -50to0 | UA
CPU_SYSADI[63:0], CPU_SYSADCJ[7:0] +10
Icc Operating current TBD mA
N | Note
The MPP pins are using the same 1/O pads (same DC characteristics) as the PCI interface
Table 36: Power Consumption
Description Typical Maximum | Unit
1. Maximum configuration: 4 w
SYS_CLK @ 200 MHz
TCLK @ 133 MHz
CPU interface - 2.5V LVCMOS
Two PCI-X interfaces @ 133 MHz
MV64440: Three RGMII ports, MV64441: Two RGMII ports,
MV64442: One RGMII ports
Same as maximum configuration, except that SYS_CLK is running @ 3.6 w

166 MHz.

The MV64440/1/2 power consumption depends on the frequency, the voltage, and the number of interfaces used.
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Section 15. Thermal Data

Table 37 shows the package thermal data for the MV64440/1/2.

| §|| Note

It is recommended to read AN-63: Thermal Management for Selected Marvell Products and the ThetaJC,
ThetaJA, and Temperature Calculations White Paper, available from Marvell, before designing a system.
These documents describe the basic understanding of thermal management of integrated circuits (ICs)

and guidelines to ensure optimal operating conditions for Marvell products.

Table 37: Thermal Data for the MV64440/1/2 in BAY 844

Parameter | Definition Airflow Value
0 m/s 1m/s 2 m/s
03a Thermal resistance: junction to ambient 122C/W | 104C/W | 9.7 C/W
Y1 Thermal characterization parameter: junction to top 0.21C/W | 0.28C/W | 0.33 C/W
center
03¢ Thermal resistance: junction to case (not air-flow 3.5 C/W
dependent)
Y5 Thermal characterization parameter: junction to bottom | 551 C/W | 5.46 C/W | 5.37 C/W
center
eJB Thermal resistance: junction to board 8 C/W
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Part 1 of 2: Hardware Specifications

Section 16. AC Timing

Notes

» The AC timing parameters in this specification are preliminary and subject to change.

« The ouput delays are measured against a specific load as specified in the following tables. To deter-
mine the real board timing budget, run board timing simulation using the MV64440/1/2 I1BIS model.

16.1 Clock Timing

Table 38: Clock AC Timing

Signals Description Min. Max. Units Load
SYS_CLK Frequency 100 200 MHz
SYS_CLK Cycle Time 5 10 ns
SYS_CLK Duty Cycle 40 60 %
SYS _CLK Slew Rate 1 Vins
SYS_CLK Pk-Pk jitter 200 ps
SYS CLK PLL Lock Time 1 ms
SYS CLK Spread Spectrum Requirements
SYS CLK fmod 33 Khz

(Frequency

Modulation)
SYS_CLK fspread -1 0 %
TCLK Frequency 83 133 MHz
TCLK Cycle Time 7.5 12 ns
TCLK Duty Cycle 40 60 %
TCLK Slew Rate 1 V/ins
TCLK Pk-Pk jitter 200 ps
TCLK PLL Lock Time 1 ms
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Table 38: Clock AC Timing (Continued)

Signals Description Min. Max. Units Load
TCLK Spread Spectrum Requirements
TCLK fmod 33 Khz
(Frequency
Modulation)
TCLK fspread -1 0 %
16.2 MIPS CPU Interface

Notes

¢ All CPU interface Output Delays, Setup, and Hold times are referred to SYS_CLK rising edge, and

measured on the MV64440/1/2 pins.

¢ The CPU interface timing was measured using a 30 Ohm pad calibration resistor.

Table 39:  MIPS CPU Interface AC Timing

Signals

Description

Min.

Max.

Units Load

CPU Interface - 3.3V LVTTL

CPU_SYSCMD[8:0], CPU_VALID_OUTN,
CPU_RELEASEN, CPU_PREQn, CPU_TCTCERn,
CPU_TCMATCH

Setup

1.4

ns

CPU_SYSADCJ[7:0], CPU_SYSAD[63:0],

Setup

ns

CPU_SYSADCJ[7:0], CPU_SYSADI[63:0],
CPU_SYSCMD[8:0], CPU_VALID_OUTN,
CPU_RELEASEN, CPU_PREQn, CPU_TCTCERn,
CPU_TCMATCH

Hold

ns

CPU_SYSCMD[8:0], CPU_VALID_INn,
CPU_SYSRDY_OUTn, CPU_PACKn,
CPU_RSSWAPN, CPU_TCDOER,
CPU_TCWORDI1:0], CPU_SYSADI[63:0],
CPU_SYSADCI[7:0]

Output Delay

1.0

2.7

ns

5 pF

CPU Interface - 2.5V LVCMOS

CPU_SYSCMD[8:0], CPU_VALID_OUTN,
CPU_RELEASEN, CPU_PREQn, CPU_TCTCERn,
CPU_TCMATCH

Setup

1.4

ns

CPU_SYSADCJ[7:0], CPU_SYSADI[63:0]

Setup

1.7

ns
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Table 39: MIPS CPU Interface AC Timing (Continued)

Signals

Description

Min.

Max.

Units

Load

CPU_SYSADCJ[7:0], CPU_SYSADI[63:0],
CPU_SYSCMD[8:0], CPU_VALID_OUTN,
CPU_RELEASEN, CPU_PREQn, CPU_TCTCERN,
CPU_TCMATCH

Hold

ns

CPU_SYSCMD[8:0], CPU_VALID_INn,
CPU_SYSRDY_OUTn, CPU_PACKn,
CPU_RSSWAPN, CPU_TCDOER,
CPU_TCWORDI[1:0], CPU_SYSADI[63:0],
CPU_SYSADCI[7:0]

Output Delay

1.0

2.8

ns

5pF

CPU Interface - 1.5V HSTL

CPU_TCTCEn, CPU_SYSCMD|8:0],
CPU_VALID_OUTn, CPU_RELEASER,
CPU_PREQn, CPU_TCMATCH,
CPU_SYSADCJ[7:0], CPU_SYSAD[63:0]

Setup

1.95

ns

CPU_SYSADCJ[7:0], CPU_SYSADI[63:0],
CPU_SYSCMD[8:0], CPU_VALID_OUTN,
CPU_RELEASEN, CPU_PREQn, CPU_TCTCERN,
CPU_TCMATCH

Hold

ns

CPU_SYSADI[63:0], CPU_SYSADC[7:0],
CPU_SYSRDY_OUTn, CPU_TCWORD]1:0],
CPU_VALID_INn, CPU_SYSCMDI[8:0],
CPU_PACKn, CPU_RSSWAPN, CPU_TCDOEN

Output Delay

1.0

3.6

ns
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DDR SDRAM Interface

16.3

DDR SDRAM Interface

| §|| Notes

« For layout recommendations, see TB-119: MV644xx Design Considerations.

« The DRAM interface outputs are measured from M_CLK_OUT rising edge (M_CLK_OUT/
M_CLK_OUTn crossing point) to V1.

« Any percentage parameter in the SDRAM timing represents the percentage of the cycle time (cycle

time of the SYS_CLK domain).

« DRAM timing is given for 200, 166, and 133 MHz frequencies. Table 41 and Table 42 shows the
relaxed timing considerations when using a frequency below 200 MHz.

Table 40: DDR SDRAM AC Timing (200 MHz)
Signals Description Min. Max. Units Load
M_CLK_OUT/M_CLK_OUTn Frequency 100 200 MHz
M_CLK_OUT/M_CLK_OUTn Cycle Time 5 10 ns
M_CLK_OUT/M_CLK _OUTn Duty Cycle 46 54 %
M_CLK_OUT/M_CLK_OUTn Slew Rate 1 Vins
M_DQSI[8:0], M_DM[8:0[/M_DQS[17:9] tpss 42 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS falling
transactions (Memory input). edge to CK rising -
setup time)
M_DQSI[8:0], M_DM[8:0[/M_DQS[17:9] tbsH 48 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS falling
transactions (Memory input). edge from CK ris-
ing - hold time)
M_DQSI[8:0], M_DM[8:0)/M_DQS[17:9] thost 46 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS output
transactions (Memory input). low pulse width)
M_DQSI[8:0], M_DM[8:0)/M_DQS[17:9] tbosH 49 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS output
transactions (Memory input). high pulse width)
M_DA[13:0], M_BA[1:0], M_RASnh, M_CASn, | Address output 0.4 1.7 ns
M_WEn, M_CSn[3:0], M_CKEO, M_CKE1 delay
M_DQI63:0], M_CBJ7:0], DM[8:0] tos 0.6 ns
(Data output setup
relative to
M_DQS.)
M_DQI[63:0], M_CB[7:0], DM[8:0] toH 0.6 ns
(Data output hold
relative to
M_DQS.)
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Table 40: DDR SDRAM AC Timing (200 MHz) (Continued)
Signals Description Min. Max. Units Load
M_DQ[63:0], M_CBJ7:0], DM[8:0] toipw 2 ns
(Data output pulse
width.)
M_DQ[63:0], M_CBJ7:0] tpsi -0.6 ns
(Data input setup
relative to M_DQS
input.)
M_DQI[63:0], M_CBJ7:0] tDHi 15 ns
(Data input hold
relative to M_DQS
input.)
Table 41: DDR SDRAM AC Timing (166 Mhz)
Signals Description | Min. Max. Units Load
M_CLK_OUT/M_CLK_OUTn Frequency 100 166 MHz
M_CLK_OUT/M_CLK_OUTn Cycle Time 6 10 ns
M_CLK_OUT/M_CLK_OUTn Duty Cycle 46 54 %
M_CLK_OUT/M_CLK_OUTn Slew Rate 1 V/ns
M_DQSI[8:0], M_DM[8:0[/M_DQS[17:9] tpss 43 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS fall-
transactions (Memory input). ing edge to CK
rising - setup
time)
M_DQSI[8:0], M_DM[8:0[/M_DQS[17:9] tosH 49 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS fall-
transactions (Memory input) ing edge from
CK rising -
hold time)
M_DQSJ[8:0], M_DM[8:0)/M_DQS[17:9] toosL 46 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS out-
transactions (Memory input) put low pulse
width)
M_DQSJ[8:0], M_DM[8:0)/M_DQS[17:9] tbQsH 49 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS out-
transactions (Memory input) put high pulse
width)
M_DA[13:0], M_BA[1:0], M_RASNn, M_CASn, Addressoutput | 0.4 1.7 ns
M_WEn, M_CSn[3:0], M_CKEO, M_CKE1 delay
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Table 41: DDR SDRAM AC Timing (166 Mhz) (Continued)
Signals Description | Min. Max. Units Load
M_DQI[63:0], M_CB[7:0], DM[8:0] tbs 0.65 ns
(Data output
setup relative
to M_DQS.)
M_DQ[63:0], M_CB[7:0], DM[8:0] toH 0.65 ns
(Data output
hold relative to
M_DQS.)
M_DQ[63:0], M_CB[7:0], DM[8:0] toipw 2 ns
(Data output
pulse width.)
M_DQI[63:0], M_CB[7:0] tpsi -0.65 ns
(Data input
setup relative
to M_DQS
input.)
M_DQ[63:0], M_CB[7:0] tDHi 1.75 ns
(Data input
hold relative to
M_DQS input.)
Table 42: DDR SDRAM AC Timing (133 Mhz)
Signals Description | Min. Max. Units Load
M_CLK_OUT/M_CLK_OUTn Frequency 100 133 MHz
M_CLK_OUT/M_CLK_OUTn Cycle Time 7.5 10 ns
M_CLK_OUT/M_CLK_OUTn Duty Cycle 46 54 %
M_DQSI[8:0], M_DM[8:0)/M_DQS[17:9] tpss 44 %
Note: Refers to MV64440/1/2 output on write (M_DQS fall-
transactions (Memory input). ing edge to CK
rising - setup
time)
M_DQSJ[8:0], M_DM[8:0)/M_DQS|[17:9] tpsH 49 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS fall-
transactions (Memory input). ing edge from
CK rising -
hold time)
M_DQSI[8:0], M_DM[8:0)/M_DQS[17:9] tbosL 47 %
NOTE: Refers to MV64440/1/2 output on write (M_DQS out-
transactions (Memory input). put low pulse
width)
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Table 42: DDR SDRAM AC Timing (133 Mhz) (Continued)

Signals

Description

Min.

Max.

Units Load

M_DQS[8:0], M_DM[8:0[/M_DQS[17:9]
Note: Refers to MV64440/1/2 output on write
transactions (Memory input).

tbosH
(M_DQS out-
put high pulse
width)

49

%

M_DA[13:0], M_BA[1:0], M_RASn, M_CASn,
M_WEn, M_CSn[3:0], M_CKEO, M_CKE1

Address output
delay

0.4

1.7

ns

M_DQ[63:0], M_CB[7:0], M_DM][8:0]

tbs

(Data output
setup relative
to M_DQS.)

0.7

ns

M_DQ[63:0], M_CB[7:0], M_DM][8:0]

toH

(Data output
hold relative to
M_DQS.)

0.7

ns

M_DQ[63:0], M_CB[7:0], M_DM][8:0]

toipw
(Data output
pulse width.)

ns

M_DQ[63:0], M_CB[7:0]

tpsi

(Data input
setup relative
to DQS input.)

ns

M_DQ[63:0], M_CBI[7:0]

oy

(Data input
hold relative to
M_DQS input.)

21

ns

E Notes

* M_CLK_OUT can drive up to 2 loads. If interfacing with additional devices (using un-buffered DIMMs
or multiple DRAM devices on board), the M_CLK_OUT/M_CLK_OUTn pair must be distributed via a

zero delay (PLL) clock buffer.

* The DRAM interface outputs are measured from M_CLK_OUT rising edge (M_CLK_OUT/

M_CLK_OUTn crossing point) to V1.
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Figure 16: DRAM SSTL 1I/O Pads Output Delay Test Load

VDD/2
500hm
Outpu
t—4z, soomm 14
~T~ 20 pF
\v4

Note
The DRAM load applies to both M_CLK/M_CLKn and to DRAM address and control outputs

Figure 17: DDR Output Delay Timing Diagram

o —
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Figure 18: DDR Setup Timing Diagram

DHI

DQS

16.4 Device Interface

Note

All Device interface setup, hold, and output delay times are referred to the TCLK rising edge.

Table 43:  Device Interface AC Timing

Signals Description | Min. Max. Units Load

DEV_AD[31:0], DEV_DP[3:0], DEV_READYn Setup 1.5 ns

DEV_AD[31:0], DEV_DP[3:0], DEV_READYn Hold 0 ns

DEV_CSTIMINGn, DEV_WEn[3:0], DEV_ALE, Control output 1.2 3.7 ns 20 pF

DEV_BADR[2:0] delay

DEV_AD[31:0], DEV_DPJ[3:0] Data output 0.85 3.15 ns 20 pF
delay

16.5 PClI Interface in PCI-X Mode

| ;I | Notes

* Inthis mode, the PCl interface DLL is enabled.

« All PCl interface setup, hold, and output delay times are referred to the PCLK’s rising edge.

» The PCIl interface was measured using a 22 Ohm pad calibration resistor.

» The following signals do not apply in the MV64441 device: PCIx_REQ64n, PCIx_ACK®64n,
PCIx_PAR64, PCIx_ADI[63:32], PCI1_CBENn[7:4].

* The following signals do not apply in the MV64442 device: PCI1_REQ64n, PCI1_ACK64n,
PCI1_PAR64, PCI1_ADI[63:32], PCI1_CBENn[7:4].
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Table 44:  PCl Interface in PCI-X Mode AC Timing

Signals Description | Min. Max. Units Load

PCIx_CLK Frequency 66 133 MHz

PCIx_CLK Cycle Time 7.5 15 ns

PCIx_CLK Duty Cycle 40 60 %

PCIx_CLK Slew Rate 15 4 V/ns

FMod Frequency 33 Khz
Modulation

FSpread Frequency -1 0 %
Spread

PCIx_RSTn Active Time 1.0 ms

PCIx_FRAMEN, PCIx_IRDYn, PCIx_TRDYn, Setup 1.2 ns

PCIx_STOPN, PCIx_IDSEL, PCIx_DEVSELRn,

PCIx_REQ64n, PCIx_ACK64n, PCIx_PARG64,

PCIx_PERRnN, PCIx_AD[63:0], PCI1_CBENn[7:0],

PCIx_PAR, PCIx_GNTn

NOTE: PCIX_GNTn is only relevant when using an
external PCI bus arbiter.

PCIx_FRAMERN, PCIx_IRDYn, PCIx_TRDYn, Hold 0.8 ns

PCIx_STOPN, PCIx_IDSEL, PCIx_DEVSELRn,

PCIx_REQ64n, PCIx_ACK64n, PCIx_PARG64,

PCIx_PERRnN, PCIx_AD[63:0], PCI1_CBENn[7:0],

PCIx_PAR, PCIx_GNTn

NOTE: PCIx_GNTn is only relevant when using an
external PCI bus arbiter.

PCIx_FRAMEN, PCIx_IRDYn, PCIx_TRDYn, Output Delay 1.0 3.8 ns

PCIx_STOPN, PCIx_IDSEL, PCIx_DEVSELRn,

PCIx_REQ64n, PCIx_ACK64n, PCIx_PARG64,

PCIx_PERRnN, PCIx_AD[63:0], PCI1_CBEn[7:0],

PCIx_PAR, PCIx_SERRnN, PCIx_REQn

NOTE: PCIX_REQn is only relevant when using an
external PCI bus arbiter.
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16.6 PCI Interface in Conventional PCl Mode at 66 MHz

| §|| Notes

* In this mode, the PCl interface DLL is enabled.
« All PCl interface setup, hold, and output delay times are referred to the PCLK’s rising edge.
» The PCIl interface was measured using a 22 Ohm pad calibration resistor.
» The following signals do not apply in the MV64441 device: PCIx_REQ64n, PCIx_ACK®64n,

PCIx_PAR64, PCIx_AD[63:32], PCI1_CBEn[7:4].
» The following signals do not apply in the MV64442 device: PCI1_REQ64n, PCI1_ACK64n,

PCI1_PARG64, PCI1_AD[63:32], PCI1_CBEN[7:4].

Table 45:  PCl Interface in Conventional PCI Mode at 66 MHz AC Timing

Signals Description Min. Max. Units Note
PCIx_CLK Frequency 33 66 MHz
PCIx_CLK Cycle Time 15 30 ns
PCix_CLK Duty Cycle 40 60 %
PCIx_CLK Slew Rate 1.5 4 Vins
PCIx_RSTn Active Time 1.0 ms
FMod Frequency 33 Khz
Modulation

FSpread Frequency Spread -1 0 %
PCix_FRAMERN, PCIx_IRDYn, Setup 3.0 ns
PCIx_TRDYn, PCIx_STOPnN, (Bused Signals)
PCIx_IDSEL, PCIx_DEVSELn,
PCIx_REQ64n, PCIx_ACK®64n,
PCIx_PAR64, PCIx_PERRnN,
PCIx_AD[63:0], PCI1_CBEN[7:0],
PCIx_PAR
PCIx_GNTn Setup 4.0 ns
NOTE: PCIX_GNTn is only relevant when (Point-to-Point

using an external PCI bus arbiter. Signals)
PCIx_FRAMERN, PCIx_IRDYn, Hold 1.0 ns
PCIx_TRDYn, PCIx_STOPn,
PCIx_IDSEL, PCIx_DEVSELn,
PCIx_REQ64n, PCIx_ACK64n,
PCIx_PAR64, PCIx_PERRnN,
PCIx_AD[63:0], PCI1_CBEN[7:0],
PCIx_PAR, PCIx_GNTn
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Table 45:  PCl Interface in Conventional PCl Mode at 66 MHz AC Timing (Continued)

Signals Description Min. Max. Units Note

PCIx_FRAMER, PCIx_IRDYn, Output Delay 2.0 6.0 ns
PCIx_TRDYn, PCIx_STOPnN,
PCIx_IDSEL, PCIx_DEVSELn,
PCIx_REQ64n, PCIx_ACK64n,
PCIx_PARG64, PCIx_PERRN,
PCIx_AD[63:0], PCI1_CBEnN[7:0],
PCIx_PAR, PCIx_SERRnN, PCIx_REQn
NOTE: PCIX_REQn is only relevant when
using an external PCI bus arbiter.

16.7 PCI Interface in Conventional PCl Mode at 33 MHz

| ;l | Notes

¢ The PCl interface was measured using a 22 Ohm pad calibration resistor.

e The following signals do not apply in the MV64441 device: PCIx_REQ64n, PCIx_ACK64n,
PCIx_PAR64, PCIx_AD[63:32], PCI1_CBEN[7:4].

e The following signals do not apply in the MV64442 device: PCI1_REQ64n, PCI1_ACK64n,
PCI1_PARG64, PCI1_AD[63:32], PCI1_CBEN[7:4].

Table 46:  PCl Interface in Conventional PCl Mode at 33 MHz AC Timing

Signals Description Min. Max. Units Load
PCIx_CLK Frequency 0 33 MHz

PCIx_CLK Cycle Time 30 DC ns

PCIx_CLK Duty Cycle 40 60 %

PCIx_CLK Slew Rate 1 4 Vins
PCIx_RSTn Active Time 1 ms
PCIx_FRAMERN, PCIx_IRDYn, Setup 3.5 ns
PCIx_TRDYn, PCIx_STOPN, (Bused Signals)

PCIx_IDSEL, PCIx_DEVSELn,
PCIx_REQ64n, PCIx_ACK64n,
PCIX_PAR64, PCIx_PERRN,
PCIx_AD[63:0], PCI1_CBEN[7:0],

PCIx_PAR
PCIx_GNTn Setup 5 ns
NOTE: PCIx_GNTn is only relevant when (Point-to-Point
using an external PCI bus arbiter. Signals)
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Table 46:  PCl Interface in Conventional PCI Mode at 33 MHz AC Timing (Continued)

Signals

Description

Min.

Max.

Units Load

PCIx_FRAMEN, PCIx_IRDYn,
PCIx_TRDYn, PCIx_STOPn,
PCIx_IDSEL, PCIx_DEVSELn,
PCIx_REQ64n, PCIx_ACK64n,
PCIx_PARG64, PCIx_PERRN,
PCIx_AD[63:0], PCI1_CBEN[7:0],
PCIx_PAR, PCIX_GNTn

Hold

0.75

ns

PCIx_FRAMEN, PCIx_IRDYn,
PCIx_TRDYn, PCIx_STOPn,
PCIx_DEVSELn, PCIx_REQ64n,
PCIx_ACK64n, PCIx_PARG64,
PCIx_PERRn, PCIx_AD[63:0],
PCI1_CBEN[7:0], PCIX_PAR, PCIx_GNTn,
PCIx_SERRn

Output Delay
(Bused Signals)

6.5

ns

PCIx_REQn
NOTE: PCIx_REQn is only relevant when
using an external PCI bus arbiter.

Output Delay
(Point-to-Point
Signals)

12

ns
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Figure 19: PCI I/O Pads Output Delay Test Load

Tya (Max)
low to high

Tya (Max)
high to low

TyaL(Min)

Output

25 ohm ~T~ 10 pF

VCC

25 ohm

Output

~T~ 10 pF

1 Kohm

Output

1 Kohm ~T~ 10 pF
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16.8

MPP Interface

| §|| Notes

« All MPP pins setup, hold, and output delay times are referred to the SYS_CLK rising edge, unless

stated otherwise.

» PCIx_PMEn, WD_En, WD_NMIn are asynchronous outputs.

Table 47:  MPP Interface AC Timing

Signals Description Min. Max. Units Load
MPP[31:0] Setup 1.6 ns
MPP[31:0] Hold 0.1 ns
MPP[31:0] Output Delay 15 4.35 ns 20 pF
PCIx_REQn[5:0] Setup 5.0 nst

4.0 ns?

1.2 ns3
PCIx_REQn[5:0] Hold 0.75 ns!

1.0 ns?

0.8 ns3
PCIx_GNTn[5:0] Output Delay 3.1 6.5 ns!

2.2 47 ns?

1.8 3.85 ns®
DMA_REQ[3:0], DMA_EOTnN[3:0], Setup 1.65 ns
TC_ENN[3:0]
DMA_REQ[3:0]n, DMA_EOTN[3:0], Hold 0.1 ns
TC_ENN[3:0]
DMA_ACKnN[3:0], TC_NTn[3:0]n, Output Delay 15 4.35 ns 20 pF
DEV_BURSTN, INITACT
Sx_SCLK, Sx_TSCLK Frequency 50 MHz
Sx_SCLK, Sx_TSCLK Cycle Time 20 ns
Sx_TXD Output Delay 5.2 12.3 ns 20 pF
Sx_RTS Output Delay 5.6 12 ns 20 pF
NOTE: Numbers refer to TCLK rising edge.
Sx_RXD Setup 4 ns
Sx_RXD Hold 1 ns
Sx_CTS Setup 34 ns
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Table 47:  MPP Interface AC Timing (Continued)

Signals Description Min. Max. Units Load
Sx_CTS Hold 0.8 ns
Sx_CD Setup 2 ns
Sx_CD Hold 1 ns
NOTE: Sx_RXD, Sx_CTS and Sx_CD are
relative to TSCLK rising edge.

1 33 MHz conventional PCI. PCl interface DLL is disabled. Numbers are referred to PCLK rising edge. Output delays are measured with

load as specified in the PCI spec.

2 66 MHz conventional PCI. PCl interface DLL is enabled. Numbers are referred to PCLK rising edge. Output delays are measured with

load as specified in the PCI spec.

3 133MHz PCI-X. PCl interface DLL is enabled. Numbers are referred to PCLK rising edge. Output delays are measured with load as

specified in the PCI spec.

16.9 Gigabit Ethernet Interface AC Timing

Table 48:  Gigabit Ethernet Interface AC Timing

Signals

Description

Min. Max. Units Load

Ethernet RGMII (RGMII and RGMII-ID) Interface
NOTE: Inputs setup/hold times refer to the Px_RXCLK rising and falling edges.

Output delays, are referred to the Px_TXCLK_OUT rising and falling edges.

For different RGMII modes, see Figure 20 and Figure 21.

CLK125 Frequency 125 125 MHz

(-50 (+50

PPM) PPM)
CLK125 Duty Cycle 45 55 %
CLK125 Period 7.2 8.8 ns
Px_RXCLK (1000/100/10 Mbps) Frequency 125/25/ | 125/25/ | MHz

25 25

(-50 (+50

PPM) PPM)
Px_RXCLK Duty Cycle 40 60 %
Px_RXCLK Period 7.2 8.8 ns
Px_TXCLK_OUT (1000/100/10 Mbps) Frequency 125/25/ | 125/25/ | MHz

25 25

(-50 (+50

PPM) PPM)
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Table 48:  Gigabit Ethernet Interface AC Timing (Continued)

Px_TXCLK_OUT Duty Cycle 45 55 %
Px_TXCLK_OUT Period 7.2 8.8 ns
CLK125, Px_RXCLK, Px_TXCLK_OUT Rise / Fall Time 0.75 ns
(20-80%)
Px_RXD[3:0], Px_RXDV Input Setup 1.0 2.6 ns
Original RGMII
Input Setup -0.9 ns
RGMII-ID
Px_RXD[3:0], Px_RXDV Input Hold 0.8 ns
Original RGMII
Input Hold 2.7 ns
RGMII-ID
Px_TXD[3:0], Px_TXEN Output Skew -05 +0.5 ns 10 pF
Original RGMII
Output Setup 1.2 ns 10 pF
RGMII-ID
Output Hold 1.2 ns 10 pF
RGMII-ID

Ethernet PCS Interface (10 bit interface, TBI)
NOTE: Inputs setup/hold times refer to the Px_RXCLK[1:0] rising edges.

Output delays, are referred to the Px_TXCLK_OUT rising edge.

CLK125 Frequency 125 MHz
CLK125 Duty Cycle 45 55 %
Px_RXCLK[1:0] Frequency 62.5 MHz
Px_TXCLK_OUT Period 7.5 8.5 ns
Px_RX[9:0] Input Setup 2 ns
Px_RX[9:0] Input Hold 1 ns
Px_TX[9:0] Output Delay 1.3 5.0 ns
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Gigabit Ethernet Interface AC Timing

Table 48:  Gigabit Ethernet Interface AC Timing (Continued)

Ethernet GMII Interface
NOTE: Inputs setup/hold times refer to the Px_RXCLK rising edge.

Output delays, are referred to the Px_TXCLK_OUT rising edge.

CLK125 Frequency 125 MHz
CLK125 Duty Cycle 45 55 %
Px_RXCLK Period 7.5 ns
Px_TXCLK_OUT Period 7.5 8.5 ns
Px_RXD[7:0], Px_RXDV, Px_RXERR Input Setup 2 ns
Px_RXD[7:0], Px_RXDV, Px_RXERR Input Hold 0.15 ns
Px_TXD[7:0], Px_TXEN, Px_TXERR Output Delay 0.5 5.0 ns 10 pf
Ethernet Ml Interface
NOTE: Inputs setup/hold times refer to the Px_RXCLK rising edge.

Output delays, are referred to the Px_TXCLK rising edge.
Px_RXCLK Frequency 25 MHz
Px_TXCLK Frequency 25 MHz
Px_RXD[3:0], Px_RXDV, Px_RXERR Input Setup 2 ns
Px_RXD[3:0], Px_RXDV, Px_RXERR Input Hold 1 ns
Px_TXD[3:0], Px_TXEN, Px_TXERR Output Delay 2 11 ns 10 pf
Marvell SyncFIFO Interface
NOTE: Inputs setup/hold times refer to the Fx_RXCLK rising edge.

Output delays, are referred to the Fx_TXCLK_OUT rising edge.
FIFOCLK Frequency 133 MHz
NOTE: FIFOCLK and Fx_RXCLK frequency

should be less or equal to TCLK Fre-

quency
FIFOCLK Duty Cycle 45 55 %
Fx_RXCLK Frequency 133 MHz
NOTE: FIFOCLK and Fx_RXCLK frequency

should be less or equal to TCLK Fre-

quency
Fx_TXCLK_OUT Frequency 133 MHz
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Table 48:  Gigabit Ethernet Interface AC Timing (Continued)

Fx_RXD[15:0], Fx_RXEN, Fx_RXVALID, Input Setup 2 ns
Fx_RXLBE
Fx_RXD[15:0], Fx_RXEN, Fx_RXVALID, Input Hold 0.0 ns
Fx_RXLBE
Fx_TXD[15:0], FX_TXEN, Fx_TXVALID, Output Delay 0.5 5.0 ns 10 pF
Fx_TXLBE
Figure 20: RGMII Input Timing Diagram
Px_RXCLK
Original-RGMII
Px_RXD[3:0], Px_RXDV
Isetup thold setup _thold
RGMII-ID
Px_RXD[3:0], Px_RXDV
(negative setup time)
tsetu tsefup
« thold » thold
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TWSI Interface AC Timing

Figure 21: RGMII Output Timing Diagram

Px_TXCLK

Original-RGMII
Px_TXD[3:0], Px_TXEN

tskew! tskeiwv skeviske!
b [
RGMII-ID
Px_TXDI[3:0], Px_TXEN
fsetug _thold setup | _thold

16.10  TWSI Interface AC Timing

| §|| Notes

« SDA setup and output delay timing is in reference to the SCK rising edge.
« SDA hold time is referred to the SCK rising edge.

Table 49:  TWSI Interface AC Timing

Signals Description Min. Max. Units Load
SCK Frequency 100 KHz

SCK Clock Cycle 10 us

SDA Setup 250 ns

SDA Hold 0 ns

SDA Output Delay 6 7 Hs 20 pF
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16.11  JTAG Interface AC Timing

Note

JT_Dl and JT_MS setup and hold times, and JT_DO output delay, are referred to JT_CLK falling edge.

Table 50:  JTAG Interface AC Timing

Signals Description Min. Max. Units Load
JT_CLK Frequency 1 MHz
JT_CLK Clock Cycle 1000 ns
JT_DI, JT_MS Boundary scan data 75 ns
setup
JT_DI, JT_MS Boundary scandatah | 10 ns
old
JT_DO Boundary scan data 1 75 ns
output delay
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844 PBGA Package Mechanical Information

Section 17. 844 PBGA Package Mechanical Information

Figure 22: 844 PBGA Package Diagram
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Table 51:  Package Dimensions

Symbol Dimensions in mm Dimensions in inch
Min. Nom. | Max. Min. Nom. Max.

A 2.00 2.13 2.26 0.079 0.084 0.089

Al 0.30 0.40 0.50 0.012 0.016 0.020

A2 1.12 1.17 1.22 0.044 0.046 0.048

b 0.40 0.50 0.60 0.016 0.020 0.024

c 0.51 0.56 0.61 0.020 0.022 0.024

D 34.80 35.00 35.20 1.370 1.378 1.386

D1 33.00 | -- 1.299

D2 29.80 | 30.00 | 30.20 | 1.173 1.181 1.189

D3 22.50 0.886 -

E 34.80 | 35.00 | 35.20 | 1.370 1.378 1.386

El 33.00 | -- 1.299

E2 29.80 30.00 30.20 1.173 1.181 1.189

E3 2250 | - 0.886

e 1.00 0.039

aaa 0.20 0.008

ccc 0.20 0.008

ddd 0.15 0.006

eee 0.30 0.012

fff 0.15 0.006

0 30° TYP 30° TYP
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Section 18.Part Order Numbering/Package Marking

Figure 23 is an example of the part order numbering scheme for the MVV64440/1/2

Figure 23: Sample Part Number

MV6444x —xXx—BAY1C000-T123

Custom (optional)
Part Number NA
MV64440 v Speed Code
Mv64441 133 = 133 Mhz
MV64442 200 = 200 Mhz
Die Revision
e.g., AO = 1st Revision Temperature Range
C = Commercial
Package Code Environmental
BAY = 844 PBGA 1 = Lead-free package
Blank = Non lead-free
package
Table 52:  MV64440/1/2 Part Order Options
Package Type Part Order Number
PBGA (844 pins; 35 x 35 mm) MV64440-xx-BAY1C133
MV64440-xx-BAY1C200
MV64441-xx-BAY1C133
MV64441-xx-BAY1C200
MV64442-xx-BAY1C133
MV64442-xx-BAY1C200
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Figure 24 is an example of the package marking and pin 1 location for the MV64440/1/2 package.

Figure 24: Package Marking and Pin 1 Location

Country of origin

(Contained in the mold ID or
marked as the last line on

the package.)

®

(——]
[—]
—

MARVELL®
MV64440-BAY

Marvell Logo

Part number and package code

Lot Number
YYWW xx@ Date code, die revision, assembly plant code
Country YYWW = Date code
XX = Die Revision

@ = Assembly location code

Pin 1 location

Note: The above example is not drawn to scale. Location of markings is approximate.

®

—
[—=
—

M ARV ELL®

MV64441-BAY

Lot Number
YYWW xx@
Country

®

(——]
[——]
[——]

MARVELL®

MV64442-BAY

Lot Number
YYWW xx@
Country
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Appendix A. Revision History

Table 53:  Revision History

Document Type Revision Date

Datasheet Rev. A June 19, 2003

NOTE: Revision history items separated between new Hardware Specifications and User Manual.
1. Added additional voltage information in Table 4, “Pin Supply Voltage Levels,” on page 27.

2. Included recommended resistor value for CPU_CAL, PCIx_CAL, and ETHER_CAL in Section 4.3 "Interface
Pin Assignments” on page 27.

3. Added the following note to Px_CRS in Table 12, “Ethernet PortO Interface Pin Assignments,” on page 39
and Table 13, “Ethernet Portl Interface Pin Assignments,” on page 42:
NOTE: Px_CRS is an I/O when configured to SyncFIFO interface.

4. Added RGMII_VREF to Table 14, “Ethernet Control Interface Pin Assignments,” on page 45. Also, revised
the description for CLK125. Added the following note to FIFOCLK:
NOTE: Must not exceed TCLK (core clock) frequency.

When not using the FIFO interface, connect to V_ETHO/1.

5. Revised the descriptions in Table 17, “JTAG Pin Assignment,” on page 46.

6. Added the following note to Section 13. “Reset Pins and Configuration” on page 84:

NOTE: Pad calibration takes 280 SYS_CLK cycles following SYS_RST de-assertion. The CPU must not access the
MV64440/1/2 device during calibration time. The CPU must be held in a reset state for 280 SYS_CLK cycles,
following MV64440/1/2 SYS_RST de-assertion.

7. Revised the following note in Section 12. “Clocking” on page 82:
NOTE: The TCLK frequency must be greater than 83 MHz. The SYS_CLK frequency must be greater than 100 MHz.
The SYS_CLK frequency cannot be more than twice as fast as the TCLK frequency.

8. Added the following note to Dev_AD [18] Sync Mode in Table 29, “Reset Configuration,” on page 84:
NOTE: The synchronizers bypass does not affect the DRAM controller to crossbar synchronization. To bypass the
DRAM controller to crossbar synchronization, set the CRASyncEn bit [8] in the Dunit Control (Low) register.

9. Revised DEV_AD [22] in Table 29, “Reset Configuration,” on page 84. It is now used for SYS_CLK PLL
Control. Also, added DEV_WERn [3:1] for SYS_CLK PLL 1, 2, and 3 Control.

10. Revised the parameters in Section 14. “Electrical Specifications” on page 94.
11. Revised the parameters in Section 16. “AC Timing” on page 102.

12. New package diagram in Section 17. “844 PBGA Package Mechanical Information” on page 123.The new
drawing does not include a heat slug.
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Table 53:  Revision History

Document Type Revision Date

Datasheet Rev. B July 22, 2004

1. No longer supports FCRAM technology. Deleted this information from:
e Section 4. “Pin Information” on page 21, including Table 10, “DDR SDRAM Interface Pin Assign-
ments,” on page 36.

» Table 29, “Reset Configuration,” on page 84 (DEV_ADJ[20] is now reserved. Must be set to 0.)

2. References to the correct resistor value to use have been replaced with the following note:
NOTE: See TB-119: MV644xx Design Considerations for the recommended values of the calibration resistors.
This change also applies to:
*  The descriptions of CPU_CAL, PCIx_CAL, M_DCAL, M_ACAL, and ETHER_CAL signal descriptions
in Section 4. "Pin Information” on page 21.
*  The Gigabit Ethernet Port I/0O descriptions in the following sections:
Section 8.2 "Gigabit Ethernet Ports I/Os" on page 71
Section 9.2 "Gigabit Ethernet Ports I/Os" on page 74
Section 10.2 "Gigabit Ethernet Ports I/Os" on page 77

e Section 16.3 "DDR SDRAM Interface" on page 105
3. Removed the MPSC Bisync support from the Hardware Specification.

4. Revised Table 4, “Pin Supply Voltage Levels,” on page 27. Added the following note for the Gigabit Ether-
net interface:
NOTE: If working with a RGMII 3-port configuration, Port2 uses V_ETHO segment.

5. Changed the voltage for PLLO_VDDAH and PLL1_VDDAH in Table 5, “Clock Pin Assignments,” on
page 27. The quiet power supply is 2.5V. This change also applies to Section 12.2 "PLL Power Supply" on
page 83.

6. Revised the note in the PCI_GNTO0/1 description (Table 7, “PCI Bus 0 Interface Pin Assignments,” on
page 30 and Table 8, “PCI Bus 1 Interface Pin Assignments,” on page 33) as follows:
NOTE: When using the internal PCI arbiter, a pull down is required.

7. Changed the description for the MDC signal in Table 14, “Ethernet Control Interface Pin Assignments,” on
page 45. MDC is the CLK input divided by 128.

8. Deleted the M_FBCLK_OUT to M_FBCLK_IN pins from the SDRAM unused interface information in
Table 18, “Unused Interface Strapping,” on page 47. These pins don't exist in this device.

9. Revised pinout map for MV64441 in Section 6. “MV64441 Pinout Map and Table, 844 Pin BGA” on
page 54. The following signals were changed.
* AK23 was PCIO_REQ64n replaced with Pull Up.

e AP25 was pull-up replaced with NC

10. Revised pinout map for MV64442 in Section 7. “MV64442 Pinout Map and Table, 844 Pin BGA” on
page 60. The following NC signals are now pull down: W1, W2, W3, W4, W5, V1.

11. Revised note in Section 12. “Clocking” on page 82 to:
NOTE: The PCI clock frequency must not exceed the TCLK frequency. Also, the TCLK clock frequency must not
exceed the SYS_CLK frequency.
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Table 53:  Revision History

Document Type Revision Date

12

13

15

17

. In Table 29, “Reset Configuration,” on page 84, made the following changes:

NOTE: Relevant for the MV64440 device, reserved in the MV64442 and must be tied to pull-downs in the MV64441

NOTE: The correct values for PCIx_M66EN, PCIx_DEVSELnN, PCIx_STOPnN, and PCIx_TRDYn must be driven dur-

14.

16.

18.

¢ Revised the following note for P1_TXD[5:3].

device.
¢« Changed the DEV_AD description to:

000 = PCI33
100 = PCI66 and PCI-X
¢ Changed the SYS_CLK PLL Control description for DEV_WER[3:1] to:
101 = VDD_CLK is tied to 3.3V
000 = VDD_CLK is tied to 2.5V
001 = VDD_CLK is tied to 1.8V
001 = VDD_CLK is tied to HSTL

. Added the following notes after Table 30, “PCI Reset Configuration,” on page 89.

ing SYSRSTn de-assertion. If PCIx_RST is de-asserted after SYSRSTn de-assertion, these pins must be
driven with the correct configuration before SYSRSTn is de-asserted.

Synchronizers bypass is only allowed if the external TCLK and SYS_CLK inputs come from the same clock
source, and have equal trace lengths from the clock source to the clock inputs (zero skew). The SYS_CLK
PLL control (DEV_WERNR[3:1]) must have the same value as the TCLK PLL control (PO_TXD[6:4]), to avoid
skew between the two clocks. The sync mode may only be used when the CPU interface is configured to 2.5V
or 3.3V, avoid when working with 1.8V.

The synchronizers bypass does not affect the DRAM controller to crossbar synchronization. To disable the
DRAM controller to crossbar synchronization, reset the CRASyncEn bit [8] in the Dunit Control (Low) register
(see Table 208 on page 373).

Expanded Section 14.1 "Power-Up Sequence Requirements" on page 94 with additional device specific
details.

. Changed the operating case temperature in Table 32, “Absolute Maximum Ratings,” on page 96 to:
Minimum: -40C
Maximum: 125C

In Table 31, “MV64440/1/2 Power, Reset, and Clock Domains,” on page 95, made the following changes:
¢ The PLLX_VDDAH voltage is now to 2.5V.

¢ The voltage for M_SSTLVREF_0/1 is VDD_DRAM.
. Revised Table 33, “Recommended Operating Conditions,” on page 97.

Added test condition for DC characteristic values to Table 35, “DC Electrical Characteristics Over Operat-
ing Range,” on page 98.

19. Added values to Table 36, “Power Consumption,” on page 100.
20. Revised the thermal data in Table 37, “Thermal Data for the MVV64440/1/2 in BAY 844,” on page 101.
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Table 53:  Revision History

Document Type Revision Date

21. Made the following changes to Table 38, “Clock AC Timing,” on page 102:
* Revised the following note:

NOTE: The AC timing parameters in this specification are preliminary and subject to change, except for the following
interfaces for which the AC timing values are final: CPU interface at 2.5V, PCl interface, and device bus inter-
face.

*  Thejitter timing for SYS_CLK and TCLK parameter is 200 ps and defined as peak to peak jitter.

e The PLL lock time for SYS_CLK and TCLK as 1 ms.
»  Added spread spectrum requirements, fmod and fspread, for the SYS_CLK and TCLK signals.

22. Added information about working in Synch mode to 16.2 “MIPS CPU Interface” on page 103.

23. Revised hold and output delay in Table 16.5, “PCI Interface in PCI-X Mode,” on page 110 and Table 16.6,
“PCI Interface in Conventional PCI Mode at 66 MHz,” on page 112

24. Added the following diagrams to 16.3 DDR SDRAM Interface:
e Figure 17: "DDR Output Delay Timing Diagram", on page 109
e Figure 18: "DDR Setup Timing Diagram”, on page 110
25. Added 'DSS, 'DSH, 'DQSL, and 'DQSH to Table 40, “DDR SDRAM AC Timing (200 MHz),” on page 105,

Table 41, “DDR SDRAM AC Timing (166 Mhz),” on page 106, and Table 16.7, “PCl Interface in Conven-
tional PCI Mode at 33 MHz,” on page 113.

26. Added spread spectrum fmod and fspread parameters to Table 44, “PCl Interface in PCI-X Mode AC Tim-
ing,” on page 111 and Table 45, “PCI Interface in Conventional PCI Mode at 66 MHz AC Timing,” on
page 112.

27. Revised Table 48, “Gigabit Ethernet Interface AC Timing,” on page 117.
28. Revised the package diagram in Figure 22: "844 PBGA Package Diagram”, on page 123.

Datasheet Rev. C January 18, 2005

1. Throughout specification, M_DQSn was changed to M_DQS.
2. According to the errata document, Sync Mode in the CPU interface is no longer supported.

3. According to the errata document, deleted Multi-MV support in the device. This includes deleting:
e Support for up to four slave devices (MV64440/1/2 or other slave devices) on the same CPU bus.

« SYS_READY_INn from Table 6, “CPU Interface Pin Assignments,” on page 28.

4. Added the following notes in Table 14, “Ethernet Control Interface Pin Assignments,” on page 45:
»  To the CLK125 signal description:
NOTE: When all of the used Ethernet ports are configured to MIl only mode, tie it to pull down. Any other configura-
tion requires an input of 125 MHz clock from the PHY.
*  To the MDIO signal description:
NOTE: When at least one of the GbE ports is used, it is highly recommended to connect the MDIO signal to a pull up
resistor.

5. Added the following note to Table 16, “TWSI Pin Assignment,” on page 46:
NOTE: These pins are driven low during reset assertion.

6. Added the following note to Table 17, “JTAG Pin Assignment,” on page 46:
NOTE: The JTAG pins are not 5V tolerant.

Doc. No. MV-S101287-01, Rev. C CONFIDENTIAL Copyright © 2005 Marvell

Page 130 Document Classification: Proprietary Information January 18, 2005, Preliminary

12dcg88nsb-ed4ss42mf * OnStor Inc. * UNDER NDA# 12103083



MARVELL CONFIDENTIAL

Revision History

Table 53:  Revision History

Document Type Revision Date

7. Added the following note to Table 18, “Unused Interface Strapping,” on page 47:
NOTE: When the Ethernet port is not used, tie MDC/MDIO and CLK125 to pull down.

8. Revised Table 27: "Gigabit Unit Pins Multiplexing", on page 77 to show that PO_TXEN also is available GbE
PO(RGMII).

9. Changed pins H31, H32, and J34 to VSS in Section 5. "MV64440 Pinout Map and Table, 844 Pin BGA" on
page 48, Section 6. "MV64441 Pinout Map and Table, 844 Pin BGA" on page 54, and Section 7. "MV64442
Pinout Map and Table, 844 Pin BGA" on page 60. These pins were previously SYS_READY_INn and used
for the Multi-MV mode, only.

10. The following changes were made in Table 29, “Reset Configuration,” on page 84:
« DEV_AD[18] must pull low.
e DEV_AD[22] setting 0 is now VDD_CLK tied to HSTL.
e« For DEV_WERN[3:1], corrected the setting for VDD_CLK is tied to HSTL to 011.
¢ Revised the reset configuration for DEV_AD[28:26] and DEV_AD[31:29]. Instead of settings '000’
(PCI33) and "100’ (PCI66 and PCI-X), only use setting '100’ for all modes. Also, added the following
note:

NOTE: Subject to change.

For further details about the PCI re-sampling mode, see the notes after Table 30 on page 89.
¢ Added the following note to PO_TXD[7]:
NOTE: When required to bypass the pad calibration sequence, for example in a JTAG operation, sampling this signal
high results in a consistent value setting for all calibration interfaces, without calibrating the values according
to the external resistors values.

11. Added the following notes to Section 13.3 "Serial ROM Initialization" on page 90.
NOTE: While serial ROM is active the INITACT is driven high.

Since INITACT signal is multiplex on the MPP interface, the code on the serial interface must make sure that
the corresponding MPP pin is correctly configured to drive the INITACT signal.

Since the INITACT signal is not driven before reset, the system must pull it to 1 (active state).
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12. Finalized AC timing. See Section 16. "AC Timing" on page 102 for the latest AC parameters. The changes
to these parameters include:
e CPU Interface — 3.3V LVTTL
CPU_SYSCMDI8:0], CPU_VALID_INn, CPU_SYSRDY_OUTn, CPU_PACKn, CPU_RSSWAPN,
CPU_TCDOER, and CPU_TCWORDI[1:0]: Maximum delay modified from 2.5 ns to 2.7 ns.
All Multi-MV dedicated signals timing were removed.

* CPU Interface — 2.5V LVCMOS
CPU_SYSCMDI8:0], CPU_VALID_INn, CPU_SYSRDY_OUTn, CPU_PACKn, CPU_RSSWAPnN,
CPU_TCDOER, and CPU_TCWORDI[1:0]: Maximum delay modified from 2.6 ns to 2.8 ns.
All Multi-MV dedicated signals timing were removed.

* CPU Interface — 1.5V HSTL
CPU_TCTCEN, CPU_SYSCMD[8:0], CPU_VALID_OUTn, CPU_RELEASEn, CPU_PREQn, and
CPU_TCMATCH: Minimum setup modified from 1.7 ns to 1.95 ns.
CPU_SYSADI[63:0], CPU_SYSADCJ7:0], CPU_SYSRDY_OUTn, CPU_TCWORDI[1:0],
CPU_VALID_INn, CPU_SYSCMD][8:0], CPU_PACKn, CPU_RSSWAPN, and CPU_TCDOER:
Maximum delay modified from 3.4/3.55 ns to 3.6 ns.
All Multi-MV dedicated signals timing were removed.

+ DDR SDRAM AC Timing (200 MHz/166 Mhz/133 Mhz)
tbs, toHs toipws tosi towi: Timing finalized and meets DDR JEDEC specifications.

e Ethernet RGMII (RGMII and RGMII-ID) Interface
Px_RXD[3:0], Px_RXDV: Input hold modified from 0.64 ns to 0.8 ns.
Added 10 pF load for the Px_TXD[3:0] and Px_TXEN output timing.

» Ethernet PCS Interface (10 bit interface, TBI)
Px_TX[9:0]:Minimum delay modified from 1.5 ns to 1.3 ns.

e Ethernet GMII Interface
Px_RXD[7:0], Px_RXDV, Px_RXERR: Input hold modified from 0 ns to 0.15 ns.

e Sync FIFO interface:
Added 10 pF load for the Fx_TXD[15:0], Fx_TXEN, Fx_TXVALID, Fx_TXLBE output timing.

« The TWSI interface timing was revised with new frequency, clock cycle, setup, hold and output param-
eters. The previous values were mistakenly measured in reference to the TCLK domain, not SCK.

13. Revised the package dimensions in Table 51, “Package Dimensions,” on page 124.

14. Added lead free package information to Figure 23: "Sample Part Number", on page 125.
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