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1

1.1

Introduction

The Marvell PXA3xx Processor Family is a system-on-chip based on XScale® microarchitecture®
that incorporates the latest Marvell advances in mobile technology over its predecessor, the Marvell
PXA27x Processor Family. The PXA32x processor, PXA31x processor, and PXA30x processor
provide high-performance multimedia, low-power capabilities, and rich peripheral integration. The
PXA3xx Processor Family (referred throughout this document as “the processor” for simplicity)
provide enhanced features compared to the PXA27x Processor Family, and are the first Marvell
applications processors to integrate a hardware video accelerator unit. The PXA3xx Processor
Family redefines scalability by operating up to 806 MHz, providing high performance at low power
for many demanding mobile applications and markets such as multimedia-enabled cellular phones,
personal digital assistants (PDA), and embedded devices.

The PXA3xx Processor Family includes Intel® Wireless MMX™ 2 technology, enabling
high-performance, low-power multimedia acceleration with a general-purpose instruction set.
Marvell® Quick Capture Interface technology provides a flexible and powerful camera interface for
capturing digital still and video images. While performance is a key feature in the PXA3xx Processor
Family, power consumption is also a critical component. Marvell® Scalable Power Manager
technology helps enable low-power consumption with sophisticated power management
capabilities.

Product Summary

The following table describes the basic features of the processor:

High-performance processor: Hardware debug features — IEEE Mini-LCD controller

«  XScale® microarchitecture with JTAG interface with boundary scan Two Universal Subscriber Identity
Intel® Wireless MMX™ 2 media  Hardware performance-monitoring Module (USIM) interface
enhancement technology features with on-chip trace buffer Flexible clocking:

« 7-8 stage pipeline Real-time clock ¢ CPU clock from 104 to 806 MHz

« 32 Kbytes instruction cache Operating-system timers ¢ Flexible memory clock ratios

« 32 Kbytes data cache LCD controller « Frequency change capability

¢ 2 Kbytes “mini” data cache Quick Capture Interface Controller ¢ Functional clock gating

« Extensive data buffering Low power: Additional peripherals for system

Up to 768 Kbytes of internal SRAM « Dynamic voltage management connectivity:

for high speed code or data storage support « SD/SDIO/MMC Controller (with

preserved during low-power states ¢ Less than 500 mW typical internal SPI mode support)

Rich serial peripheral set: power dissipation ¢ Four SSP controllers

¢« AC '97 audio port « Core supply voltage may be - Two I2C controllers (one targeted

« USBv. 2.0 client controller reduced to 0.95 V for PMIC control)

¢ USBv. 1.1 client controller ¢ Five low-power modes ¢ Four pulse-width modulators

¢ Upto3USBv. 1.1 host controller High-performance memory controller: (PWMs)

« USB on-the-go controller ¢ Mobile DDR SDRAM interface « Keypad interface with both direct

¢ Three high-speed UARTSs with « EMPI and Data Flash interface and matrix keys, rotary encoder
hardware flow control « Up to four static chip selects support

¢ SIR and Consumer IR infrared ¢ Companion-chip interface ¢ Most peripheral pins double as
communications ports GPIOs

1. XScale is a trademark or registered trademark of Intel Corporation and its subsidiaries in the United States and other
countries.
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1.2 Document Purpose

This document constitutes the electrical, mechanical, and thermal specifications for the PXA3xx
Processor Family. It contains a functional overview, mechanical data, package signal locations,
targeted electrical specifications, and functional bus waveforms. For detailed functional descriptions
other than parametric performance, refer to the PXA3xx Processor Family Developers Manual (four
volumes).

|§ | | This document may contain shortened references to the “PXA32x/PXA31x/PXA30x
processor” or “the processor” in some chapters. Where differences exist among or
Note between PXA3xx processors, they are called out individually.

E The PXA3xx Processor Family consists of the following product SKUs:

PXA30x: 88AP300, 88AP301, 88AP302, 88AP303
Note PXA31x: 88AP311, 88AP312
PXA32x: 88AP320, 88AP322

These product SKUs are not referenced in this version of the EMTS.

1.3 Number Representation

All numbers in this document are decimal (base 10) unless designated otherwise. Hexadecimal
numbers have a prefix of 0x, and binary numbers have a prefix of Ob. For example, 107 is
represented as 0x6B in hexadecimal and 0b110_1011 in binary.

1.4 Naming Conventions

All signal and register-bit names appear in uppercase. Active low items are prefixed with a
lowercase “n”.

Pins within a signal name are enclosed in angle brackets:

EXTERNAL ADDRESS<31:0>
nCs<1>

Bits within a register bit field are enclosed in square brackets:
REGISTER BITFIELD[3:0]
REGISTER BITI[0]

Single-bit items have either of two states:

m  Clear — the item contains the value 0bO.
m  Set — the item contains the value Ob1.

1.5 Applicable Documents

Table 1 lists supplemental information sources for the PXA30x and PXA31x processor. Contact a
Marvell representative for the latest document revisions and ordering instructions.
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Table 1: Supplemental Documentation

Document Title

PXA3xx Processor Family Vol. I: System and Timer Configuration Developers Manual

PXA3xx Processor Family Vol. Il: Memory Controller Configuration Developers Manual

PXA3xx Processor Family Vol. lll: Graphics and Input Controller Configuration Developers Manual

PXA3xx Processor Family Vol. IV: Serial Controller Configuration Developers Manual

Intel® Wireless MMX™ 2 Technology Developer’s Guide

Using the Intel® Wireless MMX™ 2 Coprocessor with Marvell® PXA3xx Processors Programmers Reference Manual
PXA3xx Processor Family Design Guide

ARM" Architecture Version V5TE Specification (Document number ARM* DDI 0100D-10), and ARM" Architecture
Reference Manual (Document number ARM* DDI 0100B)
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2 Functional Overview

The PXA3xx processors are integrated system-on-a-chip microprocessors for high-performance,
low-power portable handheld and handset devices. They incorporate the XScale® microarchitecture
with on-the-fly voltage and frequency scaling and sophisticated power management to provide
industry leading MIPS/mW performance across its wide range of operating frequencies. The
processors comply with the ARM* Architecture V5TE instruction set (excluding floating point
instructions) and follow the ARM* programmers model. The multimedia coprocessor provides
enhanced Intel® Wireless MMX™ 2 instructions to accelerate audio and video processing. The
processors are available in a discrete package configuration. They provide a high degree of
backward compatibility with the Marvell PXA27x Processor Family, but they offer significant
performance and feature set enhancements.

The processor memory architecture offers greater flexibility and higher performance than previous
core products. This architecture supports two dedicated memory interfaces for high-speed DDR
SDRAM, VLIO devices, and NAND flash devices. This flexibility enables high-performance “store-
and-download” as well as “execute-in-place” system architectures. The processor memory
architecture features a memory switch that allows multiple simultaneous memory transactions
among different sources and targets. For example, the processor architecture allows memory traffic
between the core and DDR SDRAM to move in parallel with DMA-generated traffic between the LCD
controller and internal SRAM. In an architecture with a single shared system bus, these transactions
block each other. The PXA32x processor also provides a 256-Kbyte, unified L2 cache to maintain
high memory system performance, lower power with a full feature OS, and several complex
multimedia applications running simultaneously.

The processor incorporates an internal boot ROM and a Marvell® Wireless Trusted Transaction
Technology module to provide flexible boot-loading options while maintaining platform security. They
have up to six 128 Kbyte banks of internal SRAM for a combination of display frame buffer, program
code, or multimedia data. Each bank can be configured to retain its contents when the processor
enters a low-power mode.

The processor provides OS timer channels and synchronous serial ports (SSPs) that accept an
external network clock input so that they can be synchronized to the cellular network.

An integrated LCD panel controller supports active and passive displays. It permits color depths of
up to 18-bits per pixels (24-bits per pixel for smart panels). The LCD controller also supports
hardware cursor and two display overlays.

The processor incorporates a comprehensive set of system and peripheral functions that make it
useful in a variety of low-power applications. Figure 1 illustrates the system-on-a-chip PXA30x
processor, Figure 2 illustrates PXA31x processor and Figure 3 illustrates the PXA32x processor.
The diagram shows a multi-port memory switch and system bus architecture with the core attached,
along with an LCD controller and USB 1.1 controllers, and internal memory. The key features of all of
the sub-blocks are described in the PXA3xx Processor Family Developers Manual (four volumes).
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Figure 1: PXA32x Processor Block Diagram
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Figure 2: PXA31x Processor Block Diagram
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Figure 3: PXA30x Processor Block Diagram
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3 Package Information

3.1 Introduction

This chapter provides the mechanical specifications for the PXA3xx Processor Family.

3.2 Packaging Materials
Table 2 shows the mold compound and solder ball material list.
Table 2:  Package Materials

Component Material Solder Balls
Mold compound Sumitomo EME-7730L 98.5 Sn/1.0 Ag/0.5 Cu

NOTE: Pb-free parts, lead has not been added intentionally, but lead may persist as an impurity below 1000 ppm

3.3 PXA32x Processor Packaging Views
3.3.1 PXA32x Processor 456-Ball VF-BGA Package

The PXA32x Processor package is a 14x14 mm, 456-pin, 0.5-mm VF-BGA, as shown in Figure 5,
Figure 6 shows the daisy chain version of the package.
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Figure 4: PXA320 Processor 14x14 mm VF-BGA Package, Top View

I
Ball Al =
Corner | B |

6 7 011121314151617 18192021 2 824 5 %6

SN TN TN o
NN I

N N NP NN
\ NGNS RS R

E

B2E<SES<CcCHDTVZE-rX—IOTMMUO®>

Top View - Ball side down Iﬁlﬁl
Complete Ink Mark Not Shown

Doc. No. MV-S105156-00 Rev. 2.0 Copyright © 2009 Marvell
Version -

Page 20 April 6, 2009 Released



Figure 5: PXA320 Processor 14x14 mm VF-BGA Package, Bottom View
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Figure 6: PXA320 Processor 14x14 mm VF-BGA Package, Side View
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3.3.2 PXA320 Processor Detailed Package Dimensions

Table 3 contains both Imperial (inches) and Metric (millimeters) systems for the package
dimensions. The Imperial data has been rounded down. The Metric measurements are exact and do
not contain any rounding. Marvell recommends using the Metric (millimeters) data.
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Table 3:

3.3.3

Description

Package Height

Ball Height

Ball (Lead) Width

Package Body Width

Package Body Length

Pitch

Ball (Lead) Count

Corner to Ball Al Distance Along D
Corner to Ball Al Distance Along E
Package Edge Tolerance

Mold Flatness

Seating Plane Coplanarity

Symbol

Al

aaa
bbb

ccc

Min

0.200

0.250

13.950

13.950

PXA320 Processor 14x14 mm VF-BGA Package Dimensions

Millimeters

Nom Max
1.000
0.250 0.300
0.300 0.350
14.000 14.050
14.000 14.050
0.500
456
0.750
0.750
0.15
0.20
0.10

PXA322 Processor Package-on-Package (PoP)

The PXA322 Processor Package-on-Package (PoP) is in a 15-by-15 mm (15 mmz), 416-pin,

0.65-mm ball pitch, as shown in Figure 16, Figure 17, and Figure 18.
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Figure 9: PXA322 Processor 15-mm? PoP Package, Bottom View
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Figure 10: PXA322 Processor 15-mm? PoP Package, Side View
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ure 11: PXA322 15-mm? PoP Daisy-Chain Substrate Diagram
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3.34 PXA322 Processor Detailed 15mm?2 POP Dimensions

Table 4 contains both Imperial (inches) and Metric (millimeters) systems for the package
dimensions. The Imperial data has been rounded down. The Metric measurements are exact and do
not contain any rounding. Marvell recommends using the Metric (millimeters) data.

Table 41 PXA322 Processor 15-mm? POP Dimensions
Millimeters
Description Symbol
Min Nom Max

Package Height A 0.930
Ball Height Al 0.180 0.280
Mold Compound Thickness A2 0.27 0.30 0.33
SMD Pad for Package Stack bl 0.29 0.32 0.35
Ball (Lead) Width b 0.25 0.30 0.35
Package Body Width D 14.950 15.000 15.050
Package Body Length E 14.950 15.000 15.050
Mold Cap Width F 11.430 11.450 11.470
Mold Cap Width G 11.430 11.450 11.470
Pitch [e] 0.650
Top Package Pitch [e1] 0.650
Ball (Lead) Count N 416
Seating Plane Coplanarity Y 0.100
Corner to Ball Al Distance AlongD = S1 1.000
Corner to Ball Al Distance Along E | S2 1.000

3.4 PXA31x and PXA30x Processor Package Views

34.1 PXA301 Processor and PXA311 Processor Multi-Chip

Package (MCP)

The PXA301 Processor and PXA311 Processor Multi-Chip Package (MCP) is available in a
15-by-15 mm (15 mmz), 416-pin, 0.65-mm ball pitch, as shown in Figure 12, Figure 13, Figure 14
and Figure 15.
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Figure 13: PXA301 Processor and PXA311 Processor 15-mm? MCP Package, Bottom View
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Figure 14: PXA301 Processor and PXA311 Processor 15-mm?2 MCP Package, Side View
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Figure 15: PXA301 Processor and PXA311 Processor 15-mm?2 MCP Daisy-Chain
Substrate Diagram
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3.4.2 PXA301 Processor and PXA311 Processor Detailed MCP
Package Dimensions

Table 5 contains both Imperial (inches) and Metric (millimeters) systems for the package
dimensions. The Imperial data has been rounded down. The Metric measurements are exact and do
not contain any rounding. Marvell recommends using the Metric (millimeters) data.

Table 5:  PXA301 Processor and PXA311 Processor 15-mm?2 MCP Package

Dimensions
Millimeters

Description Symbol

Min Nom Max
PXA301 Processor Package A 1.400
Height
PXA311 Processor Package A 1.500
Height
PXA301 Processor Ball Height Al 0.270 0.370
PXA311 Processor Ball Height Al 0.220 0.320
PXA301 Processor MCP Ball b 0.330 0.400 0.470
(Lead) Width
PXA311 Processor Ball (Lead) b 0.280 0.350 0.420
Width
Package Body Width D 14.900 15.000 15.100
Package Body Length E 14.900 15.000 15.100
Pitch [e] 0.650
Ball (Lead) Count N 416
Corner to Ball Al Distance AlongD = S1 0.750
Corner to Ball Al Distance Along E | S2 0.750
Package Edge Tolerance aaa 0.15
Mold Flatness bbb 0.20
Seating Plane Coplanarity cce 0.10

3.4.3 PXA302 and PXA312 Processor Package-on-Package (PoP)

The PXA302 Processor and PXA312 Processor Package-on-Package (PoP) is in a 15-by-15 mm
(15 mm?), 416-pin, 0.65-mm ball pitch, as shown in Figure 16, Figure 17, and Figure 18.
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Figure 16: PXA302 Processor and PXA312 Processor 15-mm? PoP Package, Top View
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Figure 17: PXA302 Processor and PXA312 Processor 15-mm? PoP Package, Bottom View
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Figure 18: PXA302 Processor and PXA312 Processor 15-mm? PoP Package, Side View
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Figure 19: PXA302 Processor and PXA312 Processor 15-mm? PoP Daisy-Chain
Substrate Diagram
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344 PXA302 Processor and PXA312 Processor Detailed 15mm?

POP Dimensions

Table 6 contains both Imperial (inches) and Metric (millimeters) systems for the package
dimensions. The Imperial data has been rounded down. The Metric measurements are exact and do
not contain any rounding. Marvell recommends using the Metric (millimeters) data.

Table 6:  PXA302 Processor and PXA312 Processor 15-mm?2 POP

Dimensions
Millimeters
Description Symbol
Min Nom Max

Package Height A 0.930
Ball Height Al 0.180 0.280
Mold Compound Thickness A2 0.27 0.30 0.33
SMD Pad for Package Stack bl 0.29 0.32 0.35
Ball (Lead) Width b 0.25 0.30 0.35
Package Body Width D 14.950 15.000 15.050
Package Body Length E 14.950 15.000 15.050
Mold Cap Width F 11.430 11.450 11.470
Mold Cap Width G 11.430 11.450 11.470
Pitch [e] 0.650
Top Package Pitch [e1] 0.650
Ball (Lead) Count N 416
Seating Plane Coplanarity Y 0.100
Corner to Ball Al Distance AlongD = S1 1.000
Corner to Ball A1 Distance Along E = S2 1.000

3.4.5 PXA300 Processor and PXA310 Processor Discrete

Package (VF-BGA)

The PXA300 Processor and PXA310 Processor packages are available in a 13-by-13 mm (13 mmz)
VF-BGA, 400-pin, 0.5-mm ball pitch configuration, as shown in Figure 20, Figure 21, and Figure 22.
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Bottom View

PX3xx (88AP3xx) Processor Family

Figure 21: PXA300 Processor and PXA310 Processor 13-mm? VF-BGA Package,
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Figure 22: PXA300 Processor and PXA310 Processor 13-mm? VF-BGA Package,
Side View

Figure 23: PXA300 Processor and PXA310 Processor 13-mm? VF-BGA Daisy-Chain
Substrate Diagram
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Table 7:

PXA300 Processor and PXA310 Processor 13-mm? VF-BGA
Package Dimensions

Millimeters

Description Symbol
Min Nom Max
Package Height A 1.000
Ball Height Al 0.18 0.250 0.300
Ball (Lead) Width b 0.260 0.300 0.340
Package Body Width D 12.900 13.000 13.100
Package Body Length E 12.900 13000 13.100
Pitch [e] 0.500
Ball (Lead) Count N 400
Corner to Ball Al Distance AlongD = S1 0.750
Corner to Ball A1 Distance Along E = S2 0.750
Package Edge Tolerance aaa 0.10
Mold Flatness bbb 0.10
Seating Plane Coplanarity cce 0.08
3.5 PXA30x Processor Package Views
3.5.1 PXA303 Processor 19mm? Discrete Package (VF-BGA)

The PXA303 processor package is provided in a 19-by-19 mm (19 mmz) VF-BGA, 409-pin, 0.8-mm
ball pitch configuration, as shown in Figure 24, Figure 25, Figure 26, and Figure 27. Table 7 contain
both Imperial (inches) and Metric (millimeters) for the package dimensions. The Imperial data has

been rounded down. The Metric measurements are exact and do not contain any rounding. Marvell
recommends using the Metric (millimeters) data.
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Figure 24: PXA303 Processor 19-mm? VF-BGA Package, Top View

Copyright © 2009 Marvell Doc. No. MV-S105156-00 Rev. 2.0
Version -

April 6, 2009 Released Page 41



®

—

= PX3xx (88AP3xx) Processor Family
M ARV EL L® Electrical, Mechanical, and Thermal Functional Specification

Figure 25: PXA303 Processor 19-mm? VF-BGA Package, Bottom View

Figure 26: PXA303 Processor 19-mm? VF-BGA Package, Side View
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Figure 27: PXA303 Processor 19-mm? VF-BGA Daisy-Chain Substrate Diagram

3.5.2 PXA303 Processor Detailed VF-BGA Package Dimensions

Table 8 contains both Imperial (inches) and Metric (millimeters) systems for the package
dimensions. The Imperial data has been rounded down. The Metric measurements are exact and do
not contain any rounding. Marvell recommends using the Metric (millimeters) data.
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Table 8: PXA303 Processor 19-mm? VF-BGA Package Dimensions

Description Symbol Millimeters

Min Nom Max
Package Height A 1.560
Ball Height Al 0.350 0.450
Package Body Thickness A2 1.060
Ball (Lead) Width b 0.450 0.500 0.550
Package Body Width D 18.900 19.000 19.100
Package Body Length E 18.900 19.000 19.100
Pitch [e] 0.800
Ball (Lead) Count N 409
Seating Plane Coplanarity Y 0.140
Corner to Ball Al Distance AlongD = S1 0.700
Corner to Ball Al Distance Along E | S2 0.700

3.6 PXA3xx Processor Family Markings

Each PXA30x and PXA31x processor includes markings on top of the package. Figure 28 contains
the processor product marking information that explains each part of the marking. There are two
different decoders, one for samples, and one for production material.
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Figure 28: PX3xx (88AP3xx) Processor Family Product Marking Information

3.6.1 PXA32x Processor Markings

Each PXA300 processor or PXA310 processor includes markings on top of the package. Figure 29
contains a “Product Information Decoder” that explains what each part of the marking means. Note
that there are two different decoders, one for samples and one for production material. Figure 30
contains the “Configuration Line Decoder” that explains the configuration line for production material.
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Figure 29: PXA32x Processor VF-BGA Product Information Decoder
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Figure 30: PXA32x Processor Configuration Line Decoding
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Figure 31: PXA32x Processor Engineering Sample Markings

Laser Mark on top side of Package
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Figure 32: PXA32x Processor Daisy Chain Samples Markings
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Figure 33: PXA32x Processor Production Markings
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4.1

Pin Listing and Signal Definitions

This chapter describes the signals and pins for the PXA3xx Processor Family.

Many of the package pins are multiplexed so that they can be configured for use as a
general-purpose 1/O signal or any one of the alternate functions using the GPIO alternate-function
select registers. Some signals can be configured to appear on one of several different pins using
alternate function controls.

Ball Map View

In the following ball map figures, the lowercase letter “n”, which normally indicates negation, appears
as uppercase “N”. “RFU” means “Reserved For Future Use”. NC means “No Connect”. Do not
connect these pins. The balls highlighted in yellow show the difference between the PXA30x and
PXA31x processor.

4.1.1 PXA32x Processor Ball Maps

4.1.1.1 PXA320 Processor 456-Ball VF-BGA Ball Map
Figure 34 and Figure 35 show the ball map for the 456-ball VF-BGA PXA320 processor discrete
package.
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Figure 34: PXA320 Processor 14mm? VF-BGA Ball Map, Left Half

1 2 3 4 5 6 7 8 9 10 11 12 13
USBOTG_|USBOTG_ VCC_BBA[NGPIO_R
A NC NC usBH1_N|usBH1_P| PWR_EN | TMs Vss PWR_SDA TEST | A
N P - - - i ESET -
B NC MD1 MDO tek |vss_use| o NBATTF bwr_out| VSS-BBAlpyraL_in| VSS-OSCIVETCXO o104 5| 8
AULT TT 13M EN
c MD4 MD2 DQMO Mpa |voc_use|CH-TOV|PWR_CAP| TXTAL O NRESET_| PXTAL_Ol, 0 seiftestek erioz 2| ¢
Q — T 1 uT ouT uT — —
p| wmo7 DQSO mps  |vcc_mem] ToDO NTR ST PWRBCAP xT1AL_N| vee_Bc | vss Be CLK;POU GPIOS 2 GPIO127 | D
e | bpos1 MD6 mps |vss Mem| sys_eNn | NRESET |vee_mvT vcggasc VCCIGSRA vce_lo1]| vss_io1 | Gpioo_2 cpioizs | E
EXT_WAK
F| bom MD10 mpy  |vec_mem - F
- EUP1
6| wmpua MD13 mpil  |vss mem| EXT-WAK G
- EUPO
H MA3 MD15 mp12  |vcc_mem|vee_mvT H
J MA1 MA2 VCCIGSRA vss_ MEM|vcc_MEM J
K| ma14 | spmato | RFuk3 | Mao  |vcc_ Mem K
VCC_APP
L | nsbcso| wmais MA12 MA15 |VvSS_MEM Vss VsS s L
CC_APP
m | sbcLko | spcke | nsbwEe |vec_mvt|vee Mem Vss VsS s M
VCC_APP|VCC_APP
N | sbcLki [ Nsoras | mas | nspesi |vss_MmEM 5 Vss N
P MA5 MA9 MA7 MA11 |vcc_MEM VCC_APP VCCQ—APP Vss P
R RCODMRP—D RFU_R2 | Mae | nspcas|vss_MEM Vss VsS VcchPP R
CC_APP
T| rru_m | RFUT2 | RFU_T3 | Mas  |vec_MEM Vss VsS s T
u | rru_u1 | RFU_U2 | RFU_U3 | RFU_u4 | vss_MEM u
v | mpis DQM2 MD17 MD16 |VSS_MEM v
w | wmb1g DQS2 mMp23  |vec_mvTlvec_ MeEM w
vy | mD20 MD2 4 MD22 vss |vcc_mem Y
aal|l wmb21 DQS3 DQM3 MD25 |VSS_MEM AA
DF_ALE_N| VCC_SRA
as| MD26 MD3 1 MD30 mp27  |vee_memf o o=T) vee oF vee_mvtl - vss DF_IO8 y vVSS  DF_lo12 | AB
DF_ADDR
ac| mb2s P2 | GPIOL [ GPIo0 |vss MEM| vss DF | vss bF |°7 vcc DF| vss_brF | pF_1o1 | DF_ioa DF_io15 | AC
DF_CLE DF_ADDR
ap| mb29 cPo3 | erioa [RFu_ap4] - 7| vee bF | DFNRE [CT) DF_100 | DFI02 | DF 1011 | DF_1013  VSS_DF | AD
AE NC NC  |nxcvrReN| NBEO DF—,LNBT—R DF_NCso| NLuA NLLA DF—’;DDR DF_1010 | vCcC_DF | DF_I06 VCC_DF | AE
DF_ALE_N|DF_SCLK | DF_ADDR
AF NC NC WEL E NBE1 |DF_Ncs1|pbrF_NwE ) DF_109 | bFios | vss bF | DF_I05  DF_I07 | AF
1 2 3 4 5 6 7 8 9 10 11 12 13
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Figure 35: PXA320 Processor 14mm? VF-BGA Ball Map, Right Half

14 5 16 17 18 19 2 21 22 - 2 25 26
A | GPIO3_2 | GPIO126 | GPIO123 | GPIO114] VCC_TSI | GPIO109 | GPIO106 | GPIO102] GPIO101 | GPIO100 | GPI0O99 NC NC A
B | GPIO1_2 | VCC_PLL| GPIO121 | GPIO119] GPIO113 | GPIO110 | GPIO107 | GPIO103 ]| VCC_IO6| GPIO94 GP1098 GPIO97 NC B

C | VSS_PLL| GPIO122 | GPIO118 | GPIO115] VSS_TSI| GPIO112 | VCC_IO6 | GPIO105] VSS_I06 | GPIO95 GP1096 GPIO88 GPIO90 C

VCC_SRA

D | GPIO124 | VCC_IO1 by

GPIO116] TSLYM TSI_XM | VSS_IO6 | GPIO93 GPIO87 GPIO92 GPI1091 GPIO89 GPIO84 D

E | GPI0O120 | VSS_IO1 | GPIO117 | TSI_YP TSI_XP | GPIO111 | VCC_MVT] GP10108| GPIO104 | GPIO85 GP1086 GPI0O81 GPIO82 E

F Grioss | crioso |vec_msL| epio79  vss_msL| F
G Grio7s |vee_mvT| epio77 | vss vss | @
VCC_SRA

H Po15 2| GPIo7s | cpioe |epo172 H

J Gro73 | cro7a |epio16_2|vss Lep vee_Lep| 3

K Grioes | cror1 | erior2 |epPio14a 2 GPio70 | K
VCC_APP

L 3 Vss vss Grio11 2| Grios9 | epios7 | ePioesa GPioes | L
VCC_APP

M 3 vss vss GP109_2 |vss_Lcp| GPioes [ePi013.2 GPio6s | M

vee_app|vec_app

N| vss S S vss |cpios_2|vee Lep [epPi010_2 Grio12 2| N

3 Vss VCC;APP VCCQ—APP vee_mvT| gpio7 2 | epiost | cGrios 2 Grios2 | P

R VCCEAPP Vss vss cpios7 | arioso | epioss | vss.ci  vec el | r
VCC_APP VCC_APP

T s Vss VSSs GPIO53 | GPIO58 | GPI1056 5 VSSs T

U Gros1 | grios2 | vss ci | Gpiosa  GPioss | u

VUL _AFPF

v GPI04s | GPIosO | vec_c N vss | v

w GPi043 | vec_toa| epioss | GPiolo  Gpioag | W

v GP039 | GPoa1 | vss_oa | cPioar  GPioas | v

AA Gro32 | GrPioao | GPioaz | GPloasa  vss | aa

VCC_CAR
a| oF_1014 | epPio7 | epio1r | crio12 | vec 03| epiows | epiowe ) Grio28 | vss_toa | vec_ioa | epiosr  vee_mvt| AB
AC VCCEAPP GPI08 VcchPP GpPio14 | vss_pLL| epio17 VcchPP cpPI020 | crio22 | croso | Grioss | Grioss  cPioss | ac
VCC_APP|VSS_CAR
ap| vss |wccmvr| wvss vss vss g o vss | criozs | crio27 | Gpiost | GPio33  GPio3s | AD
Ae| cprios Vss VcchPP vss o3| vee pi|  vss cpiois | vss | cprio2a VCCSZCAR VSSSZCAR GPI029 Ne | aE
VCC_APP VCC_APP VCC_APP|VCC_APP
AF| cpios 5 GPo9 | GPI013 s GPIO1S5 5 5 Gro21 | cPio23 | cpiozs NC NC | AF
14 5 16 17 18 ) Py 2 2 P % 25 26

41.1.2 PXA322 Processor 15mm? Package on Package (POP) Bottom Ball
Map

Figure 36 and Figure 37 show the bottom ball map for the bottom PXA322 processor POP package.
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Figure 36: PXA322 Processor 15mm? POP Bottom Ball Map, Left Half

1 2 3 4 5 6 7 8 9 10 11
VSS_O SC 13}
A NC_AL NC_A2 vss_DF | RFU_A4 TDI PWR_EN | TXTAL_IN |TXTAL_OUT ™ PWR_SDA | GPIO4 2 | A
VCC _DFCO
B NC_B1 | vcc_MEM | RFU_B3 e DF_NCSL | vcC_USB | NRESET_IN|PWR_cAPo| vcc brF | RFU_B10 | RFU_B11 | B
DF_CLE_N
C | vss_MEM MD1 RFU_C3 VSS USBOTG_P| CLK_TOUT| PWR_OUT |VSS_BBATT| VSS BG o | eP1022 | C
NGPIO_RES| DF_ALE_N
D Vss MDO vcc_MEM| RFu_D4 |usBoTG_N| RFU_D6 et WEL CLK_POUT| TEST vss_lol | D
E MD3 MD2 VSS_USB TCK UsBHL_N | usBH1 P ™s  |vcc apps NBATLTTfFAU pxtaL_out crios 2 | E
VCC_OSC1|VCTCXO_E|
F MD5 MD4 vee_mvT | vee_mvr MA2 TDO NTRST VSSs PXTAL_IN ™ N | F
NRESET_O
G |vcc_sRAM|vcc_SRAM MD7 MA3 MD9 MD11 SYS_EN [PWR_CAP1 ot vcc_BG | GPIo12 | G
H | vss_MEM DQM1 NSDWE MD15 MD13 EXTL—J‘F’,VlAKE RFU _H7 EXTL—J‘F’,VOAKE vcC_BBATT| GPI0127 | PWR_scL| H
J MD6 DQ SO MA1 MAL 4 S MA12 N SDC SL MAO J
K DQMO | VSS_MEM | SDMA10 NSDCS0 | VCC_MEM MA6 MA4 GPIO119 K
L |R¢ OMRP—DD MA11 vcc_MEM | Nsbras |vcc_apps|vec_apps| RFU_L7 | vec_mvT L
M | vss_MEM DQSL VCC_MEM VsS VCC_APPS| SDCLK1 | VCC_MEM | GPIO4 M
N MD10 VCC_MEM VSs VCC_MEM mp17 | vec_apps| vcc_arps MA13 N
P | vss_MEM | vcc_MEM | vcc_mvT | vcc_mvt |vec_apps| DF_101 | vSS_MEM | DF_NCSO |vccC_SRAM| DF_l015 GPI05 P
R | vSsS_MEM MD8 MD24 VSS_MEM | VSS_MEM | GPIO3 GPIO111 | DF_l014 | GPIO109 GPlo7 | vss_Lcb | R
DF_ALE_N
T | VSS_MEM MD12 DQM2 MD29 VCC_DF NBEO Wez2 | DF_NWE | DF_io4 DF_I03 DF_l012 | T
U Vss SDCKE GPIOO MD28 MD31 DF_NRE DF_l02 NLUA DF_I00 DF_105 Vss U
vV Vss Vss GPIO2 GPIO1 NXCVREN | vcc_DF Vss DF_ADDR2| DF_i08 DF_106 DF109 | V
DF_INT_RN
W B MD14 MD22 DQM3 |DF_SCLK_E| VSS_DF | DF_ADDRO|DF_ADDR1 MD 27 DF_I07 Vss w
Y NC_Y1 SDCLKO MD16 MD26 MD18 NBE1 NC_Y7 |DF_ADDR3| DF_I011 | VSS_DF MD25 Y
AA | Nc_AA1 NC_AA2 VCCO—F';"EEMC MD19 MD30 MD20 MD21 NLLA MD 23 DQS2 DQs3 | AA
1 2 3 4 5 6 7 8 9 10 11
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Figure 37: PXA322 Processor 15mm? POP Bottom Ball Map, Right Half

12 13 14 15 16 17 18 19 20 21
A | crico2 | crioize | crio120 | Grio11s |Tsi_xp_nv| epiotos | epioioa |vec_sram| nc_azo | ncazi | A
B | epioi22 | erioi1s | erioi1s | vecior | epio110 |Tsive_nv| epiowo2 | eriotos | vss.oF | ncB2t | B
c | vss_piL | cpio124 |tsiym_nv| cprio112 | cpio10s | cpiowo | criogs | criotos | bF_nwe | cross | ¢
D | epio121 |Lock pre| vss_tsi | epio107 | Grioss | crioso | epiowor | crioer | cricsr | cmoss | D
E | vec_tsi | epioizs vss vee_ios | epioos | veemvr| epioor | vss_ios | epices | eriosz | E
F | vecpie | epios_2 |vec_sram|tsism_nv| crioss | crioss | cpioss | cpioss | cpiors | crore | F
G | TesteLk | cpiow2s | Grior17 | eriors | criors | vss_mst| epioss | vecmst | epiost | eror7 | G
H | epio11s | epio11s | cpioso | epiois_2 | epioia 2| crio7a | cpio7z | ePio17.2 | criorr | epiois 2| H
J cpioro | cpioss | crorz | crioes | crioes | cpios? | crioss | vss_tep | g
K crioss | cpioe 2 | crios2 | cprioes | vec_tep | epioss | vec_teo | emost | K
L Gro7_2 | epioso | crios2 | crioiz 2| Grioi1 2 | ero102 | erios2 | Grioiz 2| L
M epios2 | vcccl | cross | criossa | cerioss | cpios? | cpiose MAS M
N vee_apps | veemvr | vss_al | crioss MA15 cpioss | cpios 2 MA7 N
P | ocrioe epio1a | cpioto | cpioso | GrPioas vss cro4a7 | cpioss | cpioas vss p
R | vee_pi | oF_iomwo VSS—fARD cpioas | cros1 | vss_os | crosas | cpioas | cpioaz | emosi | R
T | vss_ios | cpiois | prio1s | opiose | erios7 | erioss | cpiosa | cpioso | epioss | nspcas | T
Ul cprost | cerioiz | crior7 | criozo | crioze | cprioss | vec.ioa | erioes | apioso MAQ u
v | vec_mrps| cpio11 vss |vcc apps| crio27 | crio22 | cpioss VSSfARD GP1032 MA8 Vv
W | opios |vcc apes| vss_piL | epiois | eriote VCC—ZCARD ero25 | cpioza | ND_RsT | vss_MEM| W
v | vssor | cepio1z | criois [vec_apps|vec_apps| crio2s vss RFU_vio | RFU_Y20 | Ncy2r | v
AA| cepiocs | vcc_ios |vec apps|vec apps| Grioz1 VCC—lCARD vss GPI026 | NC_AA20 | NC_AA21 | AA
12 13 14 15 16 17 18 19 20 21

Copyright © 2009 Marvell

April 6, 2009 Released

Doc. No. MV-§105156-00 Rev. 2.0

Version -
Page 53



—

= PXA3xx (88AP3xx) Processor Family

M ARV EL L® Electrical, Mechanical, and Thermal Functional Specification

Figure 37: PXA322 Processor 15mm? POP Bottom Ball Map, Right Half

2.

NOTES:
1.

The LOCK_PRE ball (D13) connects directly to the A14 on the top package. Consult the datasheet for the top package
memory device for appropriate requirements for this pin.

The DF_NWP ball (C20) connects directly to C21 and F22 on the top package. Consult the datasheet for the top
package memory device for appropriate requirements for these pins.

The ND_RST ball (W20) connects directly to Y21 on the top package. Consult the datasheet for the top package
memory device for appropriate requirements for these pins

The VCC_DF balls (V6, T5 and B9) connect to the VCC_DFQ balls (B9, B15, B21 and AB21) on the top package and
are powered from the VCC_DF power domain. These balls are used for the 10 voltage domain for the device connected
to the Data Flash Interface (DFI).

The VCC_DFCORE ball (B4) is directly connected to the VCC_DF balls (B4, B20, AA3 and AA12) on the top package. A
seperate power supply can be used for this ball in order to keep the core voltage on while the processor is in S3/D4/C4
power mode. If this is not needed for the device connected to the DFI bus connect this pin to the VCC_DF power
domain.

The VCC_MEM balls (B2, D3, K5, L3, N2, N4, M3, M7 and P2) are connected to the VCC_MEMQ balls (E2, H2, M2, U2,
AA5, AA8, AA15 and AA18) on the top package and are powered from the VCC_MEM power domain. These balls are
used for the 10 voltage domain for the DDR SDRAM.

The VCC_MEMCORE ball (AA3) is connected to the VCC_MEM balls (B2, J21, P2, AA21 and AB2) on the top package.
A separate power supply can be used for this ball in order to keep the DDR SDRAM core voltage on while the processor
is in S3/D4/C4 power mode. If power does not need to be supplied to the core voltage for the DDR SDRAM while the
processor is in S3/D4/C4 connect this pin to the VCC_MEM power domain.

41.1.3 PXA322 15mm? Package-on-Package (PoP) Top Ball Map

Figure 38 and Figure 39 show the top ball map for the 416-ball bottom PXA322 processor POP
package.
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Figure 38: PXA322 Processor 15mm?2 PoP Top Ball Map, Left Side

1 2 3 4 5 6 7 8 9 10 11
A NC VSS_MEM | DF_lo1 VSS_DF DF_103 DF_IO5 DF_IO7 DF_I09 VSS_DF DF—g;E—N DF_lo11 | A
B | vss_MEM | vcc_MEM | DF_ioo VCC_DF DF_102 DF_I04 DF_IO6 DF_I08 | VCC_DFQ DF;:ELE—N DF_lo10 | B
c | ornwe DFJ\;LR N c
D MD1 MDO D
E | vss_MEM |vcCc_MEMQ E
F MD3 MD2 E
G MD5 MD4 G
H | vss_MEM |vcc_MEMQ H
J MD7 MD6 J
K DQMO DQ S0 K
L DQM1 DQSL L
M | VSS_MEM |vcc_MEMQ M
N MD9 MD8 N
P | vss_MEM | vcc_MEM p
R MD11 MD10 R
T MD13 MD12 T
U | vss_MEM |vcc_MEMQ U
\VJ MD15 MD14 \%
W | SDcke SDCLKO w
Y NC SDCLK1 Y
AA NC VSS_DF VCC_DF MD16 |vCC_MEMQ| MD18 MD20 |vcc_MEMQ| MD22 DQs2 |bF_scLk_s|AA
AB NC VCC_MEM | VSS_DF MD17 VSS_MEM MD19 MD21 VSS_MEM MD 23 D QM2 NC AB
1 2 3 4 5 6 7 8 9 10 11
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Figure 39: PXA322 Processor 15mm?2 PoP Top Ball Map, Right Side
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12 13 14 15 16 17 18 19 20 21 22
A | DF_1013 | DF_I1015 LOC;—PR VSS_DF NC NC NC NC NC VSS DF NC A
B | DF_1012 | DF_I014 NC VCC_DFQ NC NC NC NC vce_DF |vec DFQ| vss DF | B
C DF_NWP NC C
D GPIO3 GPIO4 D
E DF_NCSO| DF_NCsS1| E
F DF_NRE | DF NWP | F
s | e o
H NSDWE DFNSEE— H
J vCC_MEM vss_MEM| J
K MAO MA1 K
L MA2 MA3 L
M MA4 MAS5 M
N MAG6 MA7 N
=] MA14 MAL5 P
R NSDCSO0 | NSDCS1 | R
T NSDRAS | NSDCAS | T
U MA8 MA9 U
\Y% SDMA10 MA11l \Y
W MA12 MA13 W
Y ND_RST |vSs MEM| Y
AA] VCC_DF DQS3 MD24 |VCC_MEMQ MD26 MD28 VCC_MEMQ| MD30 NLLA |VCC_MEM NC AA
AB| vss DF| poms MD25 | vss MmEm | MD27 MD29  vss MEM | MD31 NC VCC _DFQ NC  |AB
12 13 14 15 16 17 18 19 20 21 22
4.1.2 PXA31x Processor Ball Maps
41.2.1 PXA310 Processor 13mm? VF-BGA Ball Map
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Figure 40 and Figure 41 show the bottom ball map for the PXA310 processor 13mm? discrete
package. The balls highlighted in yellow have different functionality on the PXA30x processor.
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Figure 40: PXA310 Processor 13mm? VF-BGA Ball Map, Left side

1 2 3 4 5 6 7 8 9 10 11 12
PWR_CAP |[NRESET_O
A NC NC RFU_A3 | vcc_BAS| Tck  |CLK_TOUT . o PxTAL_IN | Pwr_scL| vec_io1 | erior2 | A
vec_osci|pxTaL_ou|vetexo g
B NC RFU_B2 | RFU_B3 | RFU_B4 DI NRESET [Pwr_ouT|" 5 ; N vss_io1 [cLk_pout| B
C | vss_mem| vss_mem| rRFu_ca | TDO PWR_EN NBAUTLTT—FA TXTAL_IN TXTATL—OU VCC_BG VSS&;’SCl vee_pLL | Gpio127 | ¢
D mpo | vec_mem| TMs D
E MD1 vp2 | vec_mem NTRST |EXT-WAKE] gg |VCC_BBATINGPIO RE| reoreik |vee apps|  vss E
UPo T SET
PWR_CAP |VSS_BBAT
F MD3 pomo | vec_MEM VSS_MEM| SYS_EN . . vee_wvT | vss_BG |pwr_spal| crioizs | F
G MD4 MD5 DQSO VC C_MEM | VSS_MEM G
H MD7 MA2 MD 6 VSS_MEM | VCC_MVT VSs vss |vcc_apps| vss TEST H
J MA6 MA15 MA14 VC C_MEM | VSS_MEM VSS J
K | sbmaio MAS MAd VCC_MEM | VSS_MEM VCC_APPS K
L | sociko | spciki | wma12 VCC_APPS| VSS_MEM VS L
M MAO Nspcs1 | Nspcso MA13 Vss VSs M
N MA9 MA1L MAT VC C_MEM | VSS_MEM Vss N
p RCOD“"LP—D NSDRAS MAS MA3 | VCC_MVT VSS p
R | RFrU_R1 | spbcke | nspwe MAL | VSS MEM VCC_APPS R
T MD9 MD8 NSDCAS VC C_MEM | VSS_MEM VSs T
Ul pom MD11 MD10 vss | vee_ T VSs vss |vcc_apps| vss vss u
\Y MD13 MD12 DQSL VC C_MEM | VSS_MEM \%
w | cprioo MD14 MD15 NC Dng'éEfN NC NC NC DF_NCS0 VCC&SRA NC w
v | epioz |vee_mem| vss_meMm vss_DF | vcc_oF | pF_ioo | vss bF NC vss DF | vss oF | oF_io7 | v
AA | nNes1 gpior | PFINTR AA
NB
AB| w~cso | ornwe | oF_nre | vec_oF |pF_appRri|  NC vec_oF | oF_ioo | pFios | vecor | nwa | o013 | AB
AC NC DF*\I/\*I'EEfN NBE1 |DF ADDRO|DF_ADDR3|  NC pr o1 |vec_mvt [vec apps|  vss DFf?EC"Kf vee oF | AC
AD NC NC NBEO |DF_ADDR2| DF_ 108 | DF_02 | DF_io10 vss | orio11| w~wa |rru_spii]| oF_ios | AD
1 2 3 4 5 6 7 8 9 10 11 12
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Figure 41: PXA310 Processor 13mm? VF-BGA Ball Map, Right side

13 14 15 16 17 18 19 20 21 22 23 24
A | cPi0o0_2 | GPlo126 | GPIO115 | GPIO116 | GPI0107 | VSS 101 | GPIoL110 | GPIO102 | GPIO100 | GPIO97 NC NC A
B | cPi0123 | GPIO119 | GPIO113 | GPIO99 |VCC_APPS|VCC_MVT | GPIO101 | GPIO106 VCC,GSRA Vss_lo1 | GPI096 NC B
C | vss_pLL |vec_apps| GpPio118 | vec o1 vVSs GP10108 | GPIO104 | GPIO103 | vCC_MVT | GP1092 | GPIO94 | GPIO98 C
D GP1091 GP1090 GP1095 D
E | GPi0121 | GPIO117 | GPIO111 | GPIO114 NC GP109_2 NC GPIO7_2 GPloss | Gpiog7 | GPlO93 E
F | GPi0124 | GPIO122 | GPI0O120 | GPIO109 | GPI0105 | GPIO10_2 | GPIO8_2 | GPIO84 GPloss | cpiog3 | vec_lol | F
G GPIO75 | VSS_MSL Gplos2 | Gpiost | cpioss | G
H vss vss |vcc_apps| Gpioi12 vVSs GPIO71 | veC_MsL GP1077 | GPioso | GPlO8s H
J VSSs GPI063 GPIO79 GP1074 GPI076 GPI078 J
K VC C_APPS vcc_Lep | GPioeg GPlose | Gpio72 | GPlO73 K
L VSSs GPIO60 | GPIO68 GPlo6s | Gpioe7 | GPIOT70 L
M VSs GPI059 | vss_LcD GPlo61 | Gpioe2 | GPlos4 | M
N ULPI_DIR VCC_MVT | GPIO52 GPl0s5s | GPlos7 | GPlOs1 N
P ULPI_NXT GPI058 | GPI049 GP1047 | GPlos4 | GPIOS6 P
R VC C_APPS GPI048 | GPI045 vcc_cl | ePios3 | GPioso R
T GPIO46 Vss_cl GPI0 44 GP1042 vss |vcc_apps| T
U vss vss |vcc_apps| vss ULPI_STP GPI039 |VSS_ULPI GP1038 | GPIo41 | GPIO43 U
\Y GPI037 GPIO35 VCC_ULPI| GPI036 GP1040 \Y
W | pF_io12 | vss_DF | GPi02_2 | vecCc_MVT | GPIO18 GPI033 GPI027 | GPIO3_2 GPl031 | GpPio32 | ePlo34 | W
Y | vss_DF | DF_lo14 VSS*lCARD GPI08 GPIO15 | GPIO4_2 | GPI0O6_2 | GPIO5 2 GP1021 | GPio28 | GPIO29 Y
AA GP1030 GP1025 GPI026 | AA
AB | vcc_DF | GPIO3 GPIO5 |VvCC_APPS| GPIO7 GPI010 GpPo11 | vec_lo3 | GPio1g GP1023 | GpPio20 | vss_io3 | AB
AC | DF_.NCSL| GPIO4 VCC—fARD VSSs VSSs VSS—ZCARD GPo13 | cpio12 | ePlo17 |vec_PLL| GPio22 NC AC
AD| DF.I05 DF_106 | DF_lo15 | GPIOg9 GPIO6 VCC*ZCAR ol erio1s | cpio14 VSS_PLL | GPIO24 NC NC AD
13 14 15 16 17 18 19 20 21 22 23 24
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41.2.2

PXA311 and PXA312 15mm? Multi-Chip Package (MCP) and Package
on Package (POP) Bottom Ball Map.

Figure 42 and Figure 43 show the bottom ball map for the PXA31x processor 15mm? MCP and POP
packages. The balls highlighted in yellow have different functionality on the PXA30x processor.

Figure 42: PXA31x Processor 15mm? MCP and Package-on-Package (PoP, Bottom) Ball Map,

Left side
1 2 3 4 5 6 7 8 9 10 11
A VSS VSS RFU_A3 RFU_A4 RFU_A5 NTRST |PWR_CAPO| TXTAL_IN WSS vcc_APPS| GPioo 2 | A
EXT_WAKE
B VSSs VSSs VCC_BIAS NC RFU_B5 | CLK_TOUT Oro TXTAL_OUT| PXTAL_IN | PWR_SDA TEST B
C NC VSs T™S TCK NC NBAE—FAU PWR_OUT [vcc_BBATT|PXTAL_OUT Vvss_BG |cik_pPouT| C
VCC_OSC1
D MD 0 TDO PWR_EN | SYS_EN | VCC_MEM| NRESET VSs VSS_BBATT Py vcc BG | GPo1 2 | D
E MD 1 MD2 I vcc_MVT | gPio3_2 | GPio2_2 | GPIos_2 NGP';—RES VSS—SSC“ VCTCNXO—E vss_PLL | E
NRESET_O
F MD 3 MD4 DQSO VSs GPIO5_2 | VSS_MEM | VSS_MEM |PWR_CAP1 ur | Pwr_scL| TEsTCLk | F
G MD5 MD6 DQMO NC VCC_MEM | vec_MEM | vss MEM | GPio4_2 | vec_mMvT | vec_lol | vcc_DF G
H MD 7 MA14 MA2 MA4 MA13 vcc_MeM | vss_MEM VsS A VCC_APPS | vCC_APPS| H
J MA8 NSDCS1 | SDMALO MA15 VCcC_MVT | vCC_MEM | VSS_MEM | GPIO10_2 J
K SD CLKO SDCLK1 MA12 MA6 VSs vcc_MEM | vss_MEM | GPIO9_ 2 K
L NSDCSO0 MA9 MAO NC vcc_APPs| vec_MeEM | vss_MEM NC L
M MA3 MA7 MAS MA11 VSSs vcc_MeM | vss_MEM NC M
RCOMP_DD
N R RFU_N2 NSD CAS MAL VCC_APPS| VCC_MEM | VSS MEM | GPIO8_2 N
P NSDWE | NSDRAS MD8 NC NC vcc_MeM | vss_MEM | GPRIOT7_2 A VCC_APPS | vCC_APPS| P
R MD10 SDCKE MD9 DQS1 VSS vcc_MeM | vss MEM VsS VSS_DF VSS_DF VSS DF R
T MD12 MD11 MD14 DQM1 VCC_MVT | VCC_MEM | VSS_MEM VSS vcc_DF | vec_brF | vccoF | T
U MD15 MD13 NC GPIO1 DF_NWP | vcc_MEM| vss MEM | DF_log | vcc_MmvT | DF_NCs1 GPIO3 U
DF_ALE_N [ DF_CLE_N
\% GPI02 NC GPI00 NCS1 VCC_MEM | DF_ADDR1 WE oF DF_NCS0 DF_l04 DF_IO7 \
DF_INT_RN
W NCS0 NC B DF_NWE DF_NRE |DF_ADDR2| DF_I02 DF_I011 | RFU_W9 | DF_lO13 DF_ 1014 | W
v | vssorF | vssor nBEo | bF_aoDR3| DF_10g | oF 1010 vss DF_I03 NLUA NLLA VccfchRD Y
AA | vss_DF VSS_DF NBE1 DF_ADDRO| DF_I00 DF_I01 | vcc_APPs |vcc_srRAM|vcc_APPs|DF_SCLK_E| GPI04 | AA
1 2 3 4 5 6 7 8 9 10 11
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Figure 43: PXA31x Processor 15mm? MCP and Package-on-Package (PoP, Bottom) Ball Map,

Right side
12 13 14 15 16 17 18 19 20 21

A | criowzs [vee_apps| Grio11s | vec aprs| eriot1o | epio102 | cricss | cpioss vss vss A
B | cpioi2a vss GpPi0120 | cPio112 vss cpi0106 | cplow00 |vec_sram|  vss vss B
c | cpio127 | erio11s | erio122 | erio113 | Grioro7 | erio10s |vec_sram| Grio1or | Grices | epioes | C
D | vecpie | crio12s | erio11s | criowra | criotos | cpioios | cpioios NC croe7 | croes | D
E | vss_pi | erio119 | Grio117 | vec_ o1 | crioss | crioso | Grioor | rioiosa | Grioes | epoez | E
F | cpioizs | crio121 | epio111 | vss_io1 | cepiore | vss_ms. | cpiosr | cpioss | crioss | epooso | F
G | vss.oF | vss_io1 | veemvr| vec_o1 | epiors | vecmst| criost | cpioss | cros2 | cpioss | G
H | vec_aprs|  vss vss veemvt | epiors | eriora | erio7s | epiorr | crore | crioso | H
J vss veeMvT | epiorr | erioss | crios?r | erioss | croro | cpio72

K vee_apps| vss_Lep | vectep | crioss | crioes | epiost | cross | crioss | K
L vee_apps| vss_Lep | vectep | criose | crioss | epios2z | cmoss | crioso | L
M vee_apps| vss_Lep | vee_tep | crioss | epioss | epiost | criosz | criosa | M
N vss vee_mvT | epioar | erioss | crioso | crios: vss |vcc_apes| N
p | vec_aprs| vss vss vee_ct | cepioas | cross | cpioas | vssc | vecer | cposs | P
R | vssorF | vss oF | veemvt| vss_utpi | vec_utpi| crios7 | crioss | epiosz | erosr | epPoas | R
T | vee_or | vec or vss vss_103 | vec_ios | erioss | crioss | crioso | crosza | cPioss | T
ul oprios DFJE:ECKP GPIO8 oF 1012 | cepioi2 | crioie | eriost | epioss | cros2 crio28 | U
V| crios croos | eroi1 | ero1s | epiots | upibrR | Grio2o | cPioze | Grioso | ePo2r | V
w | orios | oFios epior | oF_io1s | vss_piL | erior7 | cpriois | cpioz | upinxT| utpiste | w
v VSS—lCARD vee_apps| croto | criows | cpiois | erio2s | erio2s | cepiozs | vss_ios | vss o3 | v
AA | vec_apes|  vss VCC*ZCARD VSSfARD vee_pLL | epiozz | crio24 NC vss_103 | vss 03 | AA

12 13 14 15 16 17 18 19 20 21

4.1.3 PXA30x Processor Ball Maps

4.1.3.1 PXA300 Processor 13mm? VF-BGA Ball

Figure 44 and Figure 45 show the bottom ball map for the PXA300 processor 13mm? discrete
package. The balls highlighted in yellow have different functionality on the PXA31x processor.
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Figure 44: PXA300 Processor 13mm? VF-BGA Ball Map, Left side

1 2 3 4 5 6 7 8 9 10 11 12
PWR_CAP [NRESET_O
A NC NC USBOTG_H VCC_USB TCK  |CLK_TOUT o uT PXTAL_IN|PwWR_scL| vcc 1ol | cPio1 2 | A
USBOTG VC C_OSC1[PXTAL_OU|VCTCXO_E|
B NC VSS_USB N | useiLP TDI NRESET |PWR_OUT ™ . N | vss-ot JeLk PouT B
C | vss_MEM| vss_MEM| USBH1_N DO PWR_EN NBAUTLTT—FA TXTAL_IN TXTAT"—OU VCC_BG vssgﬁsm vcc _PLL | gPi0127 | C
D MDO VCC _MEM ™S D
E MD1 MD2 VCC _MEM NTRsT |EXT-WAKEl ygg |VCCBBATINGPIO_RE| regreik lvec_apps|  vss E
U PO T SET
PWR_CAP [VSS_BBAT
F MD3 DQMO | VCC_MEM VSS MEM | SYS_EN 1 T vcc_MvT | vss_BG |PWR_SDA| gpio125 | F
G MD4 MD5 DQ S0 VC C_MEM | VSS_MEM G
H MD7 MA2 MD 6 VSS MEM | VCC_MVT VSSs vss |vcc_Apps| vss TEST H
J MA6 MA15 MA14 VC C_MEM | VSS_MEM VSS J
K | sbmA1o0 MA8 MA4 VC C_MEM | VSS_MEM VCC_APPS K
L SDCLKO | SDCLK1 MA12 VCC_APPS| VSS_MEM VSSs L
M MAQ NsDcs1 | Nsbcso MA13 VSs VSs M
N MA9 MA11 MA7 VC C_MEM | VSS_MEM B N
RC OMP_D
P bR NSDRAS MAS MA3 VCC_MVT VSs P
R | RFU_R1 | SDCKE NSDWE MA1 VSS_MEM VCC_APPS R
T MD9 MD8 NSDCAS VC C_MEM | VSS_MEM VSSs T
U DQM1 MD11 MD10 VSSs VCC_MVT VSSs vss |vcc_Apps| vss VSS U
\Y MD13 MD12 DQSL VC C_MEM | VSS_MEM \%
DF_CLE_N VCC_SRA
W GPI00 MD14 MD15 NC oF NC NC NC DF_NCSO0 y NC W
Y GPI02 | vcc_MEM| vsS_MEM VSs_DF | vcCc_DF | DF_loo | vss_DF NC VSS_DF | vss DF | DF_lo7 Y
DF_INT_R
AA NCS1 GPIO1 AA
NB
AB NCSO DF_NWE | DF_NRE | vCC_DF |DF_ADDR1 NC VCC_DF | DF_I09 DF_I03 | VCC_DF NLLA DF_I013 | AB
DF_ALE_N DF_SCLK_
AC NC WE NBE1 |DF_ADDRO|DF_ADDR3 NC DF_l01 |vcc_mvT |vCcC_APPS| VSS £ VCC_DF | AC
AD NC NC NBEO |DF_ADDR2| DF_IO8 DF_l02 | DF_lO10 VSs DF_IO11 NLUA |RFuU_AD11| DF_l04 | AD
1 2 3 4 5 6 7 8 9 10 11 12
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Figure 45: PXA300 Processor 13mm? VF-BGA Ball Map, Right side

13 14 15 16 17 18 19 20 21 22 23 24
A | GPI00_2 | GPIO126 | GPIO115 | GPIO116 | GPIO107 | VSS_ 01 | GPIO110 | GPIO102 | GPIO100 | GPIO97 NC NC A
B | cPi0123 | GPIo119 | GPIO113 | GPIO99 |VCC_APPS| vCC_MVT | GPIO101 | GPIO106 Ve C&SRA vss_lo1 | GPIo96 NC B
C | vss_pLL | vcc_aPPs| GPio118 | vec_lo1 VSSs GPl0108 | GPI0104 | GPIO103 | vec_MvT | GPIO92 GP1094 GP1098 C
D GP1091 GP1090 GP1095 D
E | GPi0121 | GPIO117 | GPIO111 | GPIO114 NC RFU_E18 NC RFU_E20 GP1088 GPI087 GP1093 E
F | ePi0124 | GPI0122 | GPIO120 | GPIO109 | GPIO105 | RFU_F18 | RFU_F19 | GPIO84 GP1085 GPlog3 | vec_lor | F
G GPIO75 | VSS_MSL GP1082 GPI081 GPIo8Y | G
H S vss |vcc_Apps| Gpio112 VSSs GPIO71 | vcCc _MsL GPI077 GP1080 GP1086 H
J VSS GPI063 GPIO79 GP1074 GPI076 GPI078 J
K VC C_APPS vCcC_LcD | GPIO69 GP1066 GPIOT72 GPI073 K
L VSS GPI060 GPI068 GP1065 GP1067 GP1070 L
M VSSs GPIO59 | VSS_LCD GP1061 GP1062 GPIO64 | M
N RFU_N17 VCC_MVT | GPIO52 GP1055 GPI057 GPI051 N
P RFU_P17 GPIO58 GPI049 GP1047 GPI054 GP1056 P
R VC C_APPS GPI048 GPI045 vcc_cl GPI053 GP1050 R
T GPIO46 Vss_cl GPI044 GP1042 vss |vcc_apps| T
U S vss |vcc_apps| vss RFU_U17 GPI039 | VSS_ 103 GP1038 GP1041 GP1043 U
\Y GPI037 GPIO35 VCC_I03 | GPI1036 GP1040 \Y
W | pF_io12 | vss_bF | GPio2_2 | vec_mMvT| GPIO18 GPI033 GPI027 | GPIO3_2 GPI031 GP1032 GPIO34 | W
v | vss_oF | pF_io14 VssflCARD GPIo8 | GPIO15 | GPIo4_2 | GPios 2 | crios 2 epio2t | epiozs | epioze | y
AA GP1030 GPI025 GPI026 | AA
AB | vcc pF GPIO3 GPIO5 |VCC_APPS| GPIO7 GPI0 10 GPI011 | vcc_lo3 | GPlo19 GP1023 GPI020 | vss_lo3 | AB
AC | pbF.Ncs1 | cPioa VCC—fARD Vss VSSs VSS—ZCARD GPI013 GPIO12 GPI017 |vcc_pPLL| GPlo22 NC AC
AD| DF.los DF_lo6 | DF_lo1s GP109 GPIO6 VCC—ZCARD GPIO 16 GPI014 | VSS_PLL | GPIO24 NC NC AD
13 14 15 16 17 18 19 20 21 22 23 24
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4.1.4 PXA30x Processor and PXA302 Processor 15mm?
Multi-Chip Package (MCP) and Package on Package (POP)
Bottom Ball Map

Figure 46 and Figure 47 show the bottom ball map for the PXA30x processor 15mm? MCP and POP
packages.The balls highlighted in yellow have different functionality on the PXA31x processor.

Figure 46: PXA30x 15mm? MCP and Package-on-Package (PoP) Bottom Ball Map, Left side

1 2 3 4 5 6 7 8 9 10 11
A VSS_USB | VSS_USB |USBOTG_N|USBOTG_P| USBH1_N | NTRST |PWR_cAPo| TXTALIN VSS vcC_APPS| GPIOO_2 A
EXT_WAKE
B  Vss_UsB | vss_usB | vcc_uss NC USBH1_P | cLk_TouT Gro | |TXTALOUT PXTALLIN | PWR _SDA TEST B
NBATT_FAU
C NC S ™S TCK NC T PWR_OUT |vcC_BBATT|PXTAL_OUT| VvSS_BG |cLk_PouT| C
VCC_0SC1
D MDO TDO PWR_EN | SYS_EN | VCC_MEM| NRESET Vss VSS_BBATT o VCC_BG GPI01_2 D
E MD1 MD2 oI vec_wWrt | erios2 | epioz 2 | crios 2 NGP'EOT—R = VSS—’;’SCH VCT?\‘XO—E vss Pl | E
NRESET_O
F MD3 MD4 DQ S0 VSSs GPI05_2 | VSS MEM | VSS_MEM | PWR_CAP1 ot PWR_SCL | TESTcLK | F
G MD5 MD6 DQMO NC vCcC_MEM | vec_MEM | vss_MEM | GPi04_2 | vec_mvT | vec_lor | vcc_DF G
H MD7 MAL 4 MA2 MA4 MA13 Ve C_MEM | vss_MEM S VSS vcc_APPs|vcc_aApPs| H
J MA8 NSDCs1 | SDMA10 MA15 VCC_MVT | VCC_MEM | VSS_MEM | RFU_J8 J
K SDCLKO SDCLKL MA12 MAG S VCC_MEM | vSS_MEM | RFU_K8 K
L NSD CS0 MA9 MAQ NC VCC_APPS| VCC_MEM | VSS_MEM NC L
M MA3 MA7 MAS MA11 A Ve C_MEM | vss_MEM NC M
RCOMP_DD
N 5 RFU_N2 NSDCAS MA1 VCC_APPS| VCC_MEM | vSS_MEM | RFU_N8 N
P NSDWE NSD RAS MD 8 NC NC Ve C_MEM | vss_MEM | RFU_P8 VSS vcc_Apps|vcc_apps| p
R MD10 SDC KE MD 9 DQS1 S Ve C_MEM | vss_MEM VSs VSS_DF vss DF | vss_DF R
T MD12 MD 11 MD14 DQM1 VCC_MVT | VCC_MEM | VSS_MEM Vss vcc_bF | vcc_bF | vcc_pF T
u MD15 MD 13 NC GPIO1 DF_NWP | vcc_MEM | vss_MEM | DF_I08 | vcc_mvT | DF_NCS1 GPIO3 u
DF_ALE_N | DF_CLE_N
\% GPIO2 NC GP100 NCSL VCC_MEM | DF_ADDR1 WE oF DF_NCSO | DF_io4 DF_IO7 \%
DF_INT_RN
W NCSo NC 5 DF_NWE | DF_NRE | DF_ADDR2| DF_I02 DF_l011 | RFU_W9 | DF_013 | DF_l014 | w
VCC_CARD
Y VSS DF | vss_DF NBEO DF_ADDR3| DF_l09 DF_l010 Vss DF_l03 NLUA NLLA 1 Y
AA VSS DF | vss_DF NBE1 DF_ADDRO| DF_I00 DF_I01 |vcc_Apps |vcc_srRAM| veCc_APPS |DF_SCLK_E| GPIO4 AA
1 2 3 4 5 6 7 8 9 10 11
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Figure 47: PXA30x Processor 15mm? MCP and Package-on-Package (PoP, Bottom) Ball Map,

Right side
12 13 14 15 16 17 18 19 20 21
A GPIO126 |VCC_APPS| GPIOl116 |VCC_APPS| GPIO110 GPI0102 GP1099 GPIO96 VSS VSS A
B GPIO124 VSS GP10120 GPIO112 Vss GP10106 | GPIO100 |VCC_SRAM AR B B

C GPIO127 GPIO 115 GPI10122 GPIO113 GPIO 107 GPIO108 |VCC_SRAM| GPIO101 GPIO95 GPI1098 C

D VCC_PLL GPIO123 GP10118 GPIO114 GPIO 109 GPI10105 GPIO103 NC GPIO97 GP1094 D

E VSS_PLL GPIO119 GPIO117 VCC_IO1 GPIO86 GPIO89 GPI1091 GPIO 104 GPIO93 GP1092 E

F GPIO125 GPIO121 GPI10111 VSS_I01 GPIO79 VSS_MSL GP1087 GPIO85 GPIO88 GP1090 F

G VSS_DF VSS_Io1 VCC_MVT VCC_IO1 GPIO78 VCC_MsSL GPI1081 GPIO83 GPIO82 GP1084 G

H |vcc_Apps Vss VsSs vee_wT | criors | Gprio74 GPIO75 GPIO77 GPIO76 GPI080 H
J vss vce_wvT | erior1 | Gpioes GPI067 GPIO69 GPIO70 GPIOT72 J
K vcc_Apps | vss Lo | vec_Lep | crioea GP1068 GPIO61 GPIO63 GPI066 K
L vcc_Apps | vss Lep | vec_Lep | criose GPI056 GPIO62 GPIO58 GPI060 L
M vcc_Apps | vss Lo | vec_Lep | crioss GPI055 GPIO57 GPIO52 GPIO54 M
N VsSs vce_wvT | Grioa7 | GpPio4g GPI050 GPIO51 VsSs vcc_APPs| N
p |vcc_APps VS Vss vce _cl GPIoa3 | GPI04s GPI046 VSS_Cl vce_cl GPI048 p

R VSS_DF VSS_DF VCC_MVT | RFU_R15 RFU_R16 GPIO37 GPI1039 GPIO42 GPIO41 GP1044 R

T | vecoor | vee or vss vss_o3 | vecios | crioss | cpioss | croso | cPioss | epioss | T
u GPIO9 NC crios | prioi2 | erioiz | erio1s | cpiost | cros3 | cpPios2 | epiozs | U
% GPIOS crio6 | cpio1r | cepiois | emois | RFuviz | cpiozo | crioze | cpioso | epiozr | v
w | oFos | DF_ios crior | prio1s | vss el | eroo1r | ceriois | crozi | RFUw20 | RFU_w21 | w
VSS_CARD
Y . vee_apps| cpiowo | cpiows | criois | eriozs | epiozs | criozs | vssios | vssios | Y
AA | VCC_APPS VsS VCCfZCARD VSSfARD vee Ll | erioz2z | epioza NC vssio3 | vss_ o3 | aa
12 13 14 15 16 17 18 19 20 21

4.1.5 PXA303 Processor 19mm? VF-BGA Ball

Figure 48 and Figure 49 show the bottom ball map for the PXA303 processor 19mm? discrete
package.
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Figure 48: PXA303 Processor 19mm? VF-BGA Ball Map, Left side

1 2 3 4 5 6 7 8 9 10 11 12
NBATT_FA| PWR_CAP [NGPIO_RE|VC C_OSC1
A NC NC USBH1_N| usBH1_P PWR_SCL| TEST GPO1_2 | GPI0127 | A
uLT 0 SET 3M
VSS_BBAT
B NC NC USBOTG_H VCC_USB | SYS_EN |PWR_OUT - PXTAL_IN | vcc_BG | TESTCLK | vec_iol | gPioo2 | B
USBOTG_ TXTAL_OU[PXTAL_OU]VSS_osc1
C MD2 MD1 N VSS_USB | NTRST VSs T T M PWR_sDA|cLk_pouT| crio126 | C
D |vcc vem| Dposo MD 0 ™S TDO | CLK_TOUT VCC}BBAT TXTAL_IN NRES?*O vec_mvT | vss_BG | vss_io1 | D
E MD5 vss_MEM| DoMo | PWR_EN TDI TCK EXTG‘;VOAKE NRESET PWRICAP vss |vcc_APps VCTCNXO—E E
F MD7 MD6 MD4 | VSS_MEM |VSS MEM F
G MA14 MA15 | vcC_MEM MD3 | VCC_MEM G
H MA8 MAG MA4 VSS_MEM | VCC_MVT H
J |vcc_MEM| vss_MEM| MA12 MA2 VSs VSs VSs Vss Vss J
K | Nsbcso | Nsbcsi | sbciko | SDCLK1 | SDMA10 VSs VSs Vss Vss K
L MA13 MA11 MAO |vCC_APPS| vVss VSS VSS Vss Vss L
M MAS5 MA7 MA9 VSS_MEM | VC C_MEM VSS VSS Vss Vss M
RCOMP_D
N MAL NSDRAS | Nsbcas MA3 bR VSS VSS VsSS Vss N
P | Nsbwe | sbcke |vcc_mvT RFU | VSS MEM VSs VSs Vss Vss P
R MD8 MD9 MD10 MD11 | VCC_MEM VSS VSS VSS VSS R
T DQM1 DQS1 MD12 | VSS_MEM | VCC_MEM T
V] MD13 MD14 MD15 | vss MEM NCS1 U
vV GPI00 GPIO1 GPIO2 | VCC_DF | VSS_DF \Y
DF_INT_R
W NCS0 s~ | PFNwE | DF NRE NBEO vcc_DF | vss_DF | vcc_bF |vcc_apps NC VSS_DF Vss Wi
DF_ALE_N VC C_SRA
Y |bF_ADDR2{ DF_ADDRY " 7 o NBE1 |DF_ADDRO|DF_ADDR3| DF_I09 | DF_1010 v VSs vcc_DF |vec_apps| Y
DF_SCLK \VC C_CARD
AA| DFloo | DF 108 | DF_I01 | DF_ 102 NC vss |vcc_mvT| NLuA “¢ | prios GPIO3 B AA
AB NC NC DF—g'éE—N DF_IO11 | DF_I03 | DF_NCSO | NLLA DF 1012 | DF_lo7 | DF_NCS1| GPIOS Vss—chRD AB
AC NC NC DF_104 | DF_ 105 | DF_l013 | DF_l014 | DF_I015 | GPIO4 GPIO6 GPIO7 GPIO9 Gplo0 | AC
1 2 3 4 5 6 7 8 9 10 11 12
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Figure 49: PXA303 Processor 19mm? VF-BGA Ball Map, Right side

13 14 15 16 17 18 19 20 21 22 23
A | ePi0125 | GPIo122 | GPIO120 | GPIO115 | GPIO112 GPIO109 | GPIO106 | GPIO102 | GPIO101 NC NC A
B | GPi0124 | GPIo121 | GPIO117 | GPIO114 | GPIO110 GPIO108 | GPIO103 | GPIO100 | RFU_B21 NC NC B
C | vcc_pLL | cPIo118 | GPIO116 | GPIO111 | GPIO107 GPIO105 | RFU_C19 | RFU_C20 | GPI097 | GPlogs | GPIO93 C
VCC_SRA
D | vss_PLL| GPIO123 | GPIO119 | VSS_IO1 | GPIO104 RFU_D18 by GPI098 GPI095 | GPI092 | GPI1090 D
E Vss vcc_APPS| GPI0113 | vcCc_lo1 | vec_MVT  GPI099 | vss_lo1 | GPio9a | GPio91 | GPios7 | GPloss E
F vce_lol | GPioss GPloss | GPloss | GPlO83 F
G VSS vcc_mvT | cPioss | cplost | Gpiogo | G
H vss_MsL | vcc_msL | cpPios2 | Gpio7s | GPio77 H
J Vss VSSs Vss GPI075 | GPIO79 GpPlo76 | GPlo74 | cPio73 | J
K Vss VSSs VSs vcc_Lcp | vss Ltep | epio7t | Gpio72 | GPio7o K
L S VSs Vss GPI069 | GPIO67 GPIO65 | GPIO68 | GPlO66 L
M S VSS VSs vcc_Lep | vss Leb | GrPios3 | GPioss | GPlos2 | M
N S VSs Vss GPI057 | GPIO54 | GPlO59 | GPloeo | GPIO61 N
P S VSS VSs vcc_MvT | GPIO52 GPIOS5 | GPIOS6 | GPIO58 P
R VS VSS VSS vcc_cl |vcc_APPs| GPI050 GPl051 GP1053 R
T Vss_cl GPI041 GPlo47 | GPlo48 | GPlo49 | T
V] GPI027 | vss 103 | GPlo44 GP1045 GP1046 U
V NC NC GPIO36 | GPlo42 | GPl043 | V
W |vcc_apps| vec_MVT| vSS_PLL | VCC_PLL | GPIO25  GPIO6_2 NC GPI030 | vec_lo3 | GPio39 | GPlo4o | W
VCC_CARD]
Y Vss 2 GPIO15 | GPIO19 | GPIO24 GPIO4_2 NC NC GPIO31 | GPIO37 | GPIO38 Y
VSS_CARD]
AA | cPios a1 GPIO16 | vcCc_l03 | GPI023  GPIO3_2 NC NC GPI033 | GPI034 | GPI0O35 | AA
AB| GPo11 | GPI013 | GPIO18 | VSS_I03 | GPI022  GPIO2_2 NC NC GP1032 NC NC AB
AC| GrPo12 | GPiI014 | GPIO17 | GPIO20 | GPIO21 GPI026 | GPIO5_2 | GPIO28 GP1029 NC NC AC
13 14 15 16 17 18 19 20 21 22 23
Doc. No. MV-S105156-00 Rev. 2.0 Copyright © 2009 Marvell

Version -
Page 66 April 6, 2009 Released



4.1.6 PXA312 and PXA302 Package on Package (POP) Top Ball
Maps

4.1.6.1 PXA312 and PXA302 Processor 15mm? Package-on-Package (PoP)
Top Ball Map

Figure 50: PXA302 Processor and PXA312 Processor PoP Top Ball Map, Left Side

1 2 3 4 5 6 7 8 9 10 11
A NC VSS_MEM NC VSS_DF NC NC NC NC VSS_DF DF—SEE—N NC A
B VSS MEM |VCC_MEM NC \VC C_DF NC NC NC NC VCC_DF DF*V/;EE*N NC B
C  DF_NWE DE"\ELR C
D MD1 MDO D
E VSS MEM |vcc_MEM E
F MD3 MD2 F
G MD5 MD4 G
H VSS MEM|VCC_MEM H
J MD7 MD6 J
K DQMO DQSO0 K
L DQM1 DQS1 L
M  VSS MEM |VCC_MEM M
N MD9 MD8 N
P vss MEM|vcc_MEM P
R MD11 MD10 R
T MD13 MD12 T
U VSS MEM|vcc MEM U
\V MD15 MD14 \Y
W SDCKE | SDCLKO w
Y NC SDCLK1 Y
AA NC vss_ DF | vcc_bF | pF_loo | vcc_DF | DF_lo2 DF_lo4 | vcc_DpF | DF_los NC DF—SECLK— AA
AB NC vcc_MEM| vss DF | pF_lo1 | vss DF | DF_l03 DF_I05 | vss_DF | DF_lo7 NC NC AB
1 2 3 4 5 6 7 8 9 10 11
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Figure 51: PXA302 Processor and PXA312 Processor PoP Top Ball Map, Right Side

12 13 14 15 16 17 18 19 20 21 22
A NC NC NC VSS_DF NC NC NC NC NC VSS_DF NC A
B NC NC NC VCC_DF NC NC NC NC VCC_DF | VvCC_DF | vss_DF | B
C DF_NWP NC C
D GPIO1 GPIO2 D
E DF_NCSO |DF_NCS1| E
F DF_NRE [ DF_NWP | F
o T | v |
H NSDWE DFQSEE— H
3 vch_M E vssN_IM I
K MAO MA1 K
L MA2 MA3 L
M MA4 MAS5 M
N MAG MA7 N
P MA4 MAI5 P
R NsDCsO | Nsbcsi | R
T NSDRAS [ NSDcAs | T
U MAS MA9 U
\Y SDMA10 MA1 \Y
W MA12 MA13 W
v NG VSS_ME [y
M
AA | vcc_DF NC DF_l08 |[vcc_bF | bF_low | DF_lo2 | vec_DF | DF_lou NLLA VCCM—M E NC AA
AB | VSS_DF NC DF_I09 | vss_DF | DF_lon | DF_lo13 | vss_DF | DF_lo1s NC VCC_DF NC AB
12 13 14 15 16 17 18 19 20 21 22

NOTE: The DF_nWP signal is used as a write-protect pin for packages that use NAND devices (F22) and as a reset signal
for packages that use a Static Memory Controller (SMC) device on GPIO1 (nCS2) (C21). The DF_nWP signal on
the bottom package must be connected to either an external reset circuit or tied accordingly for write protection of
the NAND device. When making connections to the DF_nWP pin, hardware must ensure the proper voltage levels
are used for the voltage requirements on the top package. For example, when connecting nRESET_OUT (3V) to

DF_nWP as a reset for a OneNAND device (1.8V), a level shifter must be used to reduce the voltage.

4.2 Pin Use Tables

These tables include the ball number, ball name, and type for each of pins. See Table 12 to decode

the pin “Type”. Also included is the state of each pin with respect to reset and power modes.

Additionally, at the beginning of each group of pins is the power domain that powers all the pins in
that group. For example, the VCC_BATT group of pins in Table 11 starts with ball C6 and ends with

C8. The next group of pins are on the VCC_IO1 domain.
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4.2.1

Each multi-function pin (MFP) signal alternate function inputs and outputs are shown in the PXA3xx
Processor Family Vol. I: System and Timer Configuration Developers Manual, “Pin Description and
Control” chapter.

PXA32x Processor Pin Use

Table 9 lists the mapping of signals to specific PXA32x processor package pins.

Table 9: PXA32x Processor Pin Usage Summary

2

2

15mm 14mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # After Reset State Power Power
Mode Mode
VCC_BBATT
Cé Cé CLK_TOUT CLK_TOUT ocC Clk-Out 4 4
H8 G5 EXT_WAKEUPO @ EXT_WAKEUPO ICOCZ @ Pd-0! pd-o1t pd-o1t
H6 F5 EXT_WAKEUP1 EXT_WAKEUP1 ICOCZ | Pu-11! pu-111 pu-111
E9 B7 NBATT_FAULT | nBATT_FAULT  IC Input Input Input
D7 All NGPIO_RESET  nGPIO_RESET | IC pu-111 pu-111 pu-111
B7 E6 NRESET NRESET IC Input7 Input Input
G9 C9 NRESET_OUT | nRESET_OUT ocC Low 12 12
F7 D6 NTRST nTRST IC Input” Input” Input”
B8 D7 PWR_CAPO PWR_CAPO OA - - -
G8 c7 PWR_CAP1 PWR_CAP1 OA - - -
A6 A7 PWR_EN PWR_EN ocC Low Low Low
c7 B8 PWR_OUT PWR_OUT OA - - -
G7 E5 SYS_EN SYS_EN ocC Low Low High
E4 B4 TCK TCK IC Input Input Input
A5 B6 TDI TDI IC Input” Input” Input”
F6 D5 TDO TDO ocz Hi-Z Hi-Z Hi-Z
E7 A8 ™S ™S IC Input’ Input’ Input’
A7 D8 TXTAL_IN TXTAL_IN IA 2 2 2
A8 c8 TXTAL_OUT TXTAL_OUT OA 2 2 2
VCC_MVT
F9 B10 PXTAL_IN PXTAL_IN IA 2 2 2
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Table 9:

15mm?2

Ball #
E10
vVCC_l01
D9
H12
B14
H13
Al15
Gl4
B13
K8
Al4
D12
B12
G13
C13
E13
Al13
H10
Al12
G1l1
c1u
F13
All
E1l
H11
A10
D10

G12

PXA3xx (88AP3xx) Processor Family
Electrical, Mechanical, and Thermal Functional Specification

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #

C10

D11

B18

Al7

C17

D17

E16

Ci6

B17

El4

B16

C15

Al6

D14

E13

Al5

D13

E12

B14

C13

Al4

B13

D12

Cii

Al12

Al3

C12

Ball Name

PXTAL_OUT

CLK_POUT
GPIO113
GPIO114
GPIO115
GPIO116
GPIO117
GPIO118
GPIO119
GPI0120
GPIO121
GPIO122
GPIO123
GPI0124
GPIO125
GPIO126
GPIO127
GPIOO_2
GPIO1 2
GPIO2_2
GPIO3 2
GPIO4 2
GPIO5_2
PWR_SCL
PWR_SDA
TEST

TESTCLK
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Function
After Reset

PXTAL_OUT

CLK_POUT
GPIO113
GPIO114
GPIO115
GPIO116
GPIO117
GPIO118
GPIO119
GPI0120
GPIO121
GPIO122
GPIO123
GPI0124
GPIO125
GPIO126
GPIO127
GPIOO_2
GPIO1 2
GPIO2_2
GPIO3_2
GPIO4 2
GPIO5_2
PWR_SCL
PWR_SDA
TEST

TESTCLK

Type

OA

ocC

ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ

ICOCZ

IC

Reset
State

Low

Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-01]
Pd-0*
Pu-1t
Pu-1t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pu-1t
Pu-1**
Input °

Input®

S3/D4/C4 S2/D3/C4

Power
Mode

2

Float

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Pu-11t
Pu-11t
Input®

Input ®

Power
Mode

2

Low

3
3
Float®
Float®
Input®

Input®
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Table 9:

15mm?2

Ball #
F11
VCC_DF
W7
W8
V8
Y8
W1
U9
P6
u7
T10
T9
U10
V10
w10
V9
V11
R13
Y9
T11
T14
R8
P10
D8
T7
P8
B5

U6

PXA32x Processor Pin Usage Summary (Continued)

14mm
Ball #

B12

AC8

AD8

AF8

AE9

AES5

AD9

AC11

AD10

AF10

AC12

AF12

AE12

AF13

AB10

AF9

AE10

AD11

AB13

AD12

AB14

AC13

AF3

AB6

AEG6

AF6

AD7
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2

Ball Name

VCTCXO_EN

DF_ADDRO
DF_ADDR1
DF_ADDR2
DF_ADDR3
DF_INT_RNB
DF_I00

DF_|O1

DF_IO2

DF_IO3
DF_|04
DF_IO5

DF_IO6

DF_|O7

DF_|O8

DF_I09
DF_I010
DF_|011
DF_|012
DF_|013
DF_|014
DF_|015
DF_ALE_NWE1
DF_ALE_NWE2
DF_NCSO0
DF_NCS1

DF_NRE

Function
After Reset

VCTCXO_EN

DF_ADDRO
DF_ADDR1
DF_ADDR2
DF_ADDR3
DF_RnB
DF_I00
DF_IO1
DF_IO2
DF_|O3
DF_|04
DF_IO5
DF_IO6
DF_|O7
DF_IO8
DF_I09
DF_|010
DF_|011
DF_|012
DF_|013
DF_|014
DF_|015
DF_ALE
DF_ALE
DF_nCS0
DF_nCS1

DF_nOE

Type

ocC

0oCcz
0oCz
0ocCz
0ocCz
ICZ
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
ICOCz
0oCcz
0ocCz
0ocCz
0oCcz

0oCz

Reset
State

Low

Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pu-1t
Pd-0t
Pd-0t
Pd-0*
Pd-0*
Pd-0t
pPd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0*
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pu-1t
pu-1t
Pu-1?
Pu-11

Pu-1*

S3/D4/C4
Power
Mode

Float

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

S2/D3/C4

Powe
Mode

Low

r
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Table 9:

15mm?2

Ball #
T8
W5
V3
R6
M8
P11
W12
R10
AA12
T6
Y6
C10
AA8
us
V5
VCC_103
P12
V13
ul3
Y13
P13
Y14
T13

ui4

VCC_l04
P14
U20

Uiz

PXA3xx (88AP3xx) Processor Family
Electrical, Mechanical, and Thermal Functional Specification

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #

AF7

AF4

AC2

AD2

AD3

AF14

AE14

AB15

AC15

AE4

AF5

AD5

AES8

AE7

AE3

AF16

AB16

AB17

AF17

AC17

AF19

AB19

AC19

w25

AC23

AD24

Ball Name

DF_NWE
DF_SCLK_E
GPI02
GPIO3
GPI04
GPIO5
GPIO6
GPIO7
GPIO8

NBEO

NBE1
DF_CLE_NOE
NLLA

NLUA

NXCVREN

GPIO9

GPIO11
GPIO12
GPIO13
GPIO14
GPIO15
GPIO16

GPIO17

GPIO10
GPIO30

GPIO31
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Function
After Reset

DF_nWE
DF_SCLK_E
GPI02
GPIO3
GPI04
GPIO5
GPIO6
GPIO7
GPIO8
nBEO

nBE1
ND_CLE
nLLA

nLUA

NXCVREN

GPIO9

GPIO11
GPIO12
GPIO13
GPIO14
GPIO15
GPIO16

GPIO17

GPIO10
GPIO30

GPIO31

Type

0ocCz
oCcz
ICOCz
ICOCz
ICOCZ
ICOCz
ICOCz
ICOCZ
ICOCZ
0oCcz
0oCcz
0ocCz
0ocCz
0oCcz

0oCcz

ICOCZ
ICOCZ
ICOCZ
ICOCZ
ICOCZ
ICOCZ
ICOCZ

ICOCz

ICOCZ
ICOCZ

ICOCZ

Reset
State
Pu-1?
Pd-0t
Pd-0t
Pu-11
pu-1?
Pu-1t
Pu-1t
pu-1t
Pu-1t
Pu-11
Pu-11
pu-1t
Pu-1?
Pu-1t

Pu-11

pu-1t
Pd-0*
Pd-0*
Pd-0t
pu-1t
pu-1?
Pu-1t

Pu-11

Pd-0t
pPd-0t

Pd-0*

S3/D4/C4 S2/D3/C4

Power
Mode

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!

Float!

Power
Mode

3

3
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Table 9:

15mm?2

Ball #

V20

V18

T18

ul17

T17

T16

T20

T15

T19

R16

R20

R15

R19

P16

R18

P18

P20

P19
P15
R21
M14
M18
M17
N19
M16
M19

N17

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #
AA22
AD25
AC24
AD26
AC25
AB25
AC26
Y22
AA23
Y23
AA24
w22
AA25
W24
Y26
Y25

V22

vCC_Cl
W26
V23

u22

u23

T22

u25

u26

T24

R22

T23
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Ball Name

GPIO32

GPIO33

GP1034

GPI035

GPIO36

GPI1037

GPI1038

GPIO39

GPIO40

GP1041

GP1042

GPIO43

GPIO44

GP1045

GP1046

GPIO47

GPIO48

GPIO49

GPI1050

GPIO51

GPIO52

GPIO53

GPI1054

GPI0O55

GPIO56

GPIO57

GPI1058

Function
After Reset
GPI1032
GPIO33
GPI1034
GPIO35
GPI0O36
GPI1037
GPI1038
GPIO39
GPI040
GPI1041
GP1042
GPI1043
GPI1044
GP1045
GP1046
GP1047

GPIO48

GPI1049
GPIO50
GPIO51
GPI0O52
GPIO53
GPI054
GPIO55
CIF_DD7
GPIO57

GPI1058

Type

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

Reset
State
Pu-1?
Pu-1t
Pd-0t
Pd-0t
Pd-0*
Pd-0?
Pd-0t
Pd-0t
Pu-1t
Pd-0t
Pd-0t
pu-1t
Pu-1?
Pu-1t
Pu-1t
Pu-1t

pu-11

Pd-0*
Pd-0*
Pd-0t
pPd-0t
Pd-0*
Pd-0t
Pd-0t
pPd-0t
Pd-0*

pd-0?

S3/D4/C4
Power
Mode
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

S2/D3/C4

Powe
Mode

3

3

r
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Table 9: PXA32x Processor Pin Usage Summary (Continued)

15mm?2 14mm?2 Ball Name Function Type Reset S3/D4/C4 | S2/D3/C4
Ball # Ball # After Reset State Power Power
Mode Mode

M20 R24 GPIO59 CIF_MCLK ICOCZ Pd-0? Float! 3

L15 R23 GPI060 CIF_PCLK ICZ Pd-0? Float! 3

K21 P24 GPI1061 CIF_HSYNC ICOCz pd-0? Float! 3

L16 P26 GP1062 CIF_VSYNC ICOCz Pd-0! Float! 3

VCC_106

G18 F22 GPI1083 GPI1083 ICOCz Pd-0* Float! 3

F16 D26 GPI1084 GPI1084 ICOCz Pd-0? Float! 3

F18 E23 GPI1085 GP1085 ICOCz pd-0t Float! 3

F17 E24 GP1086 GP1086 ICOCz Pd-0? Float! 3

D20 D22 GPI1087 GPI1087 ICOCZ Pu-1t Float! 3

D16 C25 GPI1088 GPI1088 ICOCzZ Pu-1t Float! 3

F19 D25 GP1089 GP1089 ICOCz pu-11 Float! 3

D17 C26 GPI1090 GPI1090 ICOCz pu-11 Float! 3

E18 D24 GPI1091 GPI1091 ICOCZ Pd-0t Float! 3

E21 D23 GPI1092 GPI1092 ICOCzZ Pd-0t Float! 3

E20 D21 GPI1093 GPI1093 ICOCz pd-0t Float! 3

E16 B23 GP1094 GP1094 ICOCz Pd-0? Float! 3

c21 c23 GPI095 GPI095 ICOCZ Pd-0t Float! 3

D21 C24 GPI1096 GPI1096 ICOCz Pd-0? Float! 3

D19 B25 GPI1097 GPI1097 ICOCz pd-0t Float! 3

K14 B24 GP1098 GP1098 ICOCz Pd-0? Float! 3

Cc18 A24 GPI1099 GPI1099 ICOCZ Pu-1t Float! 3

C17 A23 GPI10100 GPI10100 ICOCZ Pu-1t Float! 3

D18 A22 GPIO101 GPIO101 ICOCz pu-11 Float! 3

B18 A21 GP10102 GP10102 ICOCz pu-11 Float! 3

C19 B21 GPI10103 GPI10103 ICOCZ Pu-1t Float! 3

A18 E22 GPI10104 GPI10104 ICOCz Pu-1t Float! 3

C16 c21 GP10105 GPI10105 ICOCz pu-11 Float! 3
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Table 9:

15mm?2

Ball #

B19

D15

Al7

R9

B16

R7

C15

K19
K17
Ji8
Ji7
J19
J15
J20
Ji4
H20
J16
H18
H17
N20
L14
L20
K15
L19
L18
L21

L17

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #
A20
B20
E21
Al19
B19
E19

C19

VCC_LCD
M24
L25
M26
K22
L24
L26
L23
K26
K23
K24
J22
J23
P25
P23
N23
M22
N25
L22
N26

M25

Copyright © 2009 Marvell
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Ball Name

GPIO106
GPIO107
GPIO108
GPIO109
GPIO110
GPIO111

GPI0112

GPIO63
GPIO64
GPIO65
GPIO66
GPIO67
GPIO68
GPIO69
GPIO70
GPIO71
GPIOT72
GPIO73
GPIO74
GPIO6_2
GPIO7_2
GPIO8_2
GPIO9_2
GPIO10_2
GPIO11_2
GPIO12_2

GPI1013_2

Function
After Reset
GPI10106
GPI10107
GP10108
GP10109
GPI10110
GPIO111

GPI0112

GPIO63
GPIO64
GPIO65
GPIO66
GPIO67
GPIO68
GPIO69
GPIO70
GPIO71
GPIOT72
GPIO73
GPIO74
GPIO6_2
GPIO7_2
GPIO8_2
GPIO9_2
GPIO10_2
GPIO11_2
GPIO12_2

GPI1013_2

Type

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCz

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

Reset
State
Pu-1?
Pd-0t
Pd-0t
Pu-11
Pd-0*
Pd-0?

Pu-11

Pu-1*
Pd-0t
Pd-0t
Pd-0!
Pd-0t
Pd-0t
Pd-0t
Pd-0!
Pd-0t
Pd-0t
Pu-1t
Pd-0t
Pd-0t
pPd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*

pd-0?

S3/D4/C4
Power
Mode
Float!
Float!
Float!
Float!
Float!

Float!

Float!

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

S2/D3/C4

Powe
Mode

3

3

r
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Table 9:

15mm

Ball #

H16

H21

H15

H19

K1
H2
T3
w4
J2
M2
AA10
AALL
U3
va
J8
J3
F5
G4
K7
M21
K6
N21
v21
u21
L2
J6

N8

2

—

= PXA3xx (88AP3xx) Processor Family

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #
K25
H22
J24
H25
VCC_MEM
C3
F1
V2
AA3
D2
E1l
w2
AA2
AC4
AC3
K4
Ji
J2
H1
T4
P1
R3
P3
N3
P2
P4
L3

L2

Ball Name

GPIO14_2
GPIO15_2
GPIO16_2

GPIO17_2

DQMO
DQM1
DQM2
DQM3
DQS0
DQS1
DQS2
DQS3
GPIO0
GPIO1
MAO
MAL
MA2
MA3
MA4
MAS5
MA6
MA7
MA8
MA9
MA11
MA12

MA13
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Function
After Reset

GPIO14_2
GPIO15_2
GPIO16_2

GPIO17_2

DQMO
DQM1
DQM2
DQM3
DQS0
DQS1
DQS2
DQS3
GPIO0
GPIO1
MAO
MA1
MA2
MA3
MA4
MAS5
MA6
MA7
MA8
MA9
MA11
MA12

MA13

Type

ICOCZ
ICOCZ
ICOCZ

ICOCz

ocC
ocC
ocC
ocC
ISOCZ
ISOCZ
ISOCZ
ISOCZ
ICOCz
ICOCz
ocC
ocC
ocC
ocC
ocC
ocC
oC
ocC
ocC
ocC
ocC
ocC

ocC

Reset
State
Pd-0?
Pd-0?
Pd-0!

Pd-0!

High
High
High
High
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0*
Pd-0!
high
high
high
high
high
high
high
high
high
high
high
high

high

Electrical, Mechanical, and Thermal Functional Specification

S3/D4/C4 S2/D3/C4

Power
Mode

Float!
Float!
Float!

Float!

High
High
High
High
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0*
Pd-0!
high
high
high
high
high
high
high
high
high
high
high
high

high

Power
Mode

3

3

High
High
High
High
Pd-0
Pd-0
Pd-0

Pd-0

high
high
high
high
high
high
high
high
high
high
high
high

high

Copyright © 2009 Marvell

April 6, 2009 Released



Table 9:

15mm
Ball #
J4
N18
D2
Cc2
E2
E1l
F2
F1
J1
G3
R2
G5
N1
G6
T2
H5
W2
H4
Y3
N5
Y5
AA4
AA6
AA7
w3
AA9
R3

Y11

Copyright © 2009 Marvell

2

PXA32x Processor Pin Usage Summary (Continued)

14mm

Ball #

K1

L4

B3

B2

Cc2

C4

C1

D3

E2

D1

E3

F3

F2

G3

H3

G2

G1

H2

V4

V3

Vi

w1

Y1

AAL

Y3

W3

Y2

AA4

April 6, 2009 Released

2

Ball Name

MA14

MA15

MDO

MD1

MD2

MD3

MD4

MD5

MD6

MD7

MD8

MD9

MD10

MD11

MD12

MD13

MD14

MD15

MD16

MD17

MD18

MD19

MD20

MD21

MD22

MD23

MD24

MD25

Function

After Reset

MA14

MA15

MDO

MD1

MD2

MD3

MD4

MD5

MD6

MD7

MD8

MD9

MD10

MD11

MD12

MD13

MD14

MD15

MD16

MD17

MD18

MD19

MD20

MD21

MD22

MD23

MD24

MD25

Type

ocC

ocC

ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCzZ
ICSOCz
ICSOCz
ICSOCz
ICSOCzZ
ICSOCz
ICSOCz
ICSOCz
ICSOCzZ
ICSOCz

ICSOCz

Reset
State

high
high
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0

Pd-0

S3/D4/C4
Power
Mode
high
high
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0

Pd-0

S2/D3/C4

Powe
Mode

high
high
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0

Pd-0

r
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PXA3xx (88AP3xx) Processor Family
Electrical, Mechanical, and Thermal Functional Specification

PXA32x Processor Pin Usage Summary (Continued)

Table 9:
15mm?  14mm?
Ball # Ball #
Y4 AB1
w9 AB4
U4 AC1
T4 AD1
AA5 AB3
U5 AB2
T21 R4
K4 L1
J7 N4
L4 N2
H3 M3
L1 R1
u2 M2
Y2 M1
M6 N1
K3 K2
VCC_MSL
F20 H23
G15 H24
G21 G24
G16 G22
F21 F25
H14 F23
G20 E25
K16 E26
VCC_TSI
F15 D19
Al6 E18

Ball Name

MD26
mMD27
MD28
MD29
MD30
MD31
NSDCAS
NSDCSO0
NSDCS1
NSDRAS
NSDWE
RCOMP_DDR
SDCKE
SDCLKO
SDCLK1

SDMA10

GPIO75
GPIO76
GPIO77
GPIO78
GPIO79
GPIO80
GPIO81

GP1082

TSI_XM

TSI_XP
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Function
After Reset
MD26

MD27

MD28

MD29

MD30

MD31
nSDCAS
nSDCSO0
nSDCS1
nSDRAS
nSDWE
RCOMP_DDR
SDCKE
SDCLKO
SDCLK1

SDMA10

GPIO75
GPIO76
GPIO77
GPIO78
GPIO79
GPIO80
GPIO81

GP1082

TSI_XM

TSI_XP

Type

ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ocC
ocC
ocC
ocC
ocC
OA
ocC
ocC

ocC

ICOCZ
ICOCZ
ICOCZ
ICOCZz
ICOCZ
ICOCZ
ICOCZz

ICOCz

IACA

IACA

Reset
State
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
High
High
High
High

High

Low
Low
High

High

Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0t

Pu-1t

Hi-Z

Hi-Z

S3/D4/C4 S2/D3/C4

Power
Mode

Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
High
High
High
High

High

Low
Low
High

High

Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Hi-Z

Hi-Z

Power
Mode

Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
High
High
High
High

High

Low
Low
High

High

Hi-Z

Hi-Z
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Table 9:
15mm?  14mm?
Ball # Ball #
C14 D18
B17 E17
VCC_USB
E5 A5
E6 A6
D5 A3
C5 A4
VCC_CARD1
W15 AE20
W16 AB20
uls AC21
AA16 AF22
V17 AC22
Y17 AF23
VCC_CARD2
W19 AE22
w18 AD22
AA19 AF24
V16 AD23
ul9 AB22
u1e AE25

No Connect Balls

Al Al
A2 A2
A20 A25
A21 A26

Copyright © 2009 Marvell
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Ball Name

TSI_YM

TSLYP

USBH1_N
USBH1_P

USBOTG_N

USBOTG_P

GPIO18
GPIO19
GPIO20
GPIO21
GPIO22

GPIO23

GP1024
GPIO25
GPIO26
GP1027
GP1028

GPIO29

NC
NC
NC

NC

Function
After Reset

TSIL_YM

TSLYP

USBH1_N
USBH1_P

USBOTG_N

USBOTG_P

GPIO18
GPIO19
GPIO20
GPIO21
GPIO22

GPIO23

GP1024
GPIO25
GPIO26
GP1027
GP1028

GPIO29

PXA32x Processor Pin Usage Summary (Continued)

Type

IACA

IACA

IAOA

IAOA

IACA

IACA

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCZ

ICOCZ

ICOCz

ICOCz

ICOCZ

Reset
State

Pd-0 Note[9]

Pd-0 Note[?]

Pd-0*
Pd-0*
Pd-0t
Pu-1t
Pd-0*

Pd-0*

Pd-0t
pPd-0t
Pd-0*
Pu-11
Pd-0t

pd-o!

S3/D4/C4
Power
Mode
Hi-Z

Hi-Z

Pd-08
Pd-08

Hi-Z or
Pd-0°

Hi-Z or

Pd-0 or
Pu-1810

Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!
Float!

Float!

S2/D3/C4
Power
Mode

Hi-z / 08

Hi-Z

Pd-08
Pd-08

Hi-Z or
Pd-0°

Hi-Z or
Pd-0 or
Pu-1810
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Table 9: PXA32x Processor Pin Usage Summary (Continued)

2 2

15mm 14mm Ball Name Function
Ball # Ball # After Reset
AAl B1 NC

AA2 B26 NC

AA20 AE1 NC

AA21 AE2 NC

B1 AE26 NC

B21 AF1 NC

Y1 AF2 NC

Y21 AF25 NC

Y7 AF26 NC

Reserved For Future Use (RFU) Balls

A4 K3 RFU_A4/
RFU_K3
B10 R2 RFU_B10/
RFU_R2
B11 T1 RFU_B11/
RFU_T1
B3 T2 RFU_B3/
RFU_T2
c3 T3 RFU_C3/
RFU_T3
D4 U1 RFU_D4/
RFU_U1
D6 U2 RFU_D6/
RFU_U2
H7 U3 RFU_H7/
RFU_U3
L7 U4 RFU_L7/
RFU_U4
Y19 AD4 RFU_Y19/
RFU_AD4
Y20 RFU_Y20

Package on Package (POP) Signals

Doc. No. MV-S105156-00 Rev. 2.0
Version -
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Type Reset S3/D4/C4 S2/D3/C4
State Power Power
Mode Mode
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Table 9: PXA32x Processor Pin Usage Summary (Continued)

15mm?2 14mm?2 Ball Name Function Type Reset S3/D4/C4 | S2/D3/C4
Ball # Ball # After Reset State Power Power
Mode Mode
LOCK_PRE Input Input Input
D13
ND_RST Input Input Input
w20
DF_NWP Input Input Input
C20
Power Supplies
L5 AC14 VCC_APPS VCC_APPS PS Input Input Input
M5 AC16 VCC_APPS VCC_APPS PS Input Input Input
P5 AC20 VCC_APPS VCC_APPS PS Input Input Input
L6 AD19 VCC_APPS VCC_APPS PS Input Input Input
N6 AE16 VCC_APPS VCC_APPS PS Input Input Input
N7 AF15 VCC_APPS VCC_APPS PS Input Input Input
ES AF18 VCC_APPS VCC_APPS PS Input Input Input
V12 AF20 VCC_APPS VCC_APPS PS Input Input Input
w13 AF21 VCC_APPS VCC_APPS PS Input Input Input
N14 L13 VCC_APPS VCC_APPS PS Input Input Input
AAl4 L14 VCC_APPS VCC_APPS PS Input Input Input
V15 M13 VCC_APPS VCC_APPS PS Input Input Input
Y15 M14 VCC_APPS VCC_APPS PS Input Input Input
AA15 N11 VCC_APPS VCC_APPS PS Input Input Input
Y16 N12 VCC_APPS VCC_APPS PS Input Input Input
N15 VCC_APPS VCC_APPS PS Input Input Input
N16 VCC_APPS VCC_APPS PS Input Input Input
P11 VCC_APPS VCC_APPS PS Input Input Input
P12 VCC_APPS VCC_APPS PS Input Input Input
P15 VCC_APPS VCC_APPS PS Input Input Input
P16 VCC_APPS VCC_APPS PS Input Input Input
R13 VCC_APPS VCC_APPS PS Input Input Input
Copyright © 2009 Marvell Doc. No. MV-S105156-00 Rev. 2.0
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Table 9:

15mm
Ball #

H9
G10
AA17
w17

M15

B4
T5
V6

B9

B15

AA13

uis

E15

K18
K20
B2
N2

P2

2

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #

R14

T13

T14

T25

V25

Al10

D9

AB21

AE23

R26

V24

AB7

AC9

AD6

AE11

AE13

D15

E10

AB18

AB24

w23

B22

C20

J26

N24

AB5

D4

F4

PXA3xx (88AP3xx) Processor Family

Electrical, Mechanical, and Thermal Functional Specification

Ball Name

VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_BBATT
VCC_BG
VCC_CARD1
VCC_CARD?2
vCC_Cl
VCC_Cl
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
vce_lo1
vcC_lo1
VCC_103
VCC_I04
VCC_I04
VCC_I06
VCC_I06
VCC_LCD
VCC_LCD
VCC_MEM
VCC_MEM

VCC_MEM
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Function
After Reset

VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_BBATT
VCC_BG
VCC_CARD1
VCC_CARD2
vcC_Cl
VCC_Cl
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
vce_lo1
vcC_lo1
VCC_103
VCC_I04
VCC_I04
VCC_l06
VCC_I06
VCC_LCD
VCC_LCD
VCC_MEM
VCC_MEM

VCC_MEM

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C4

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
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Table 9: PXA32x Processor Pin Usage Summary (Continued)

15mm?2 14mm?2 Ball Name Function Type Reset S3/D4/C4 | S2/D3/C4
Ball # Ball # After Reset State Power Power
Mode Mode
D3 H4 VCC_MEM VCC_MEM PS Input Input Input
L3 J5 VCC_MEM VCC_MEM PS Input Input Input
M3 K5 VCC_MEM VCC_MEM PS Input Input Input
AA3 M5 VCC_MEM VCC_MEM PS Input Input Input
N4 P5 VCC_MEM VCC_MEM PS Input Input Input
K5 T5 VCC_MEM VCC_MEM PS Input Input Input
M7 W5 VCC_MEM VCC_MEM PS Input Input Input
Y5 VCC_MEM VCC_MEM PS Input Input Input
G19 F24 VCC_MSL VCC_MSL PS Input Input Input
F3 AB26 VCC_MVT VCC_MVT PS Input Input Input
P3 AB8 VCC_MVT VCC_MVT PS Input Input Input
F4 AD15 VCC_MVT VCC_MVT PS Input Input Input
P4 E20 VCC_MVT VCC_MVT PS Input Input Input
L8 E7 VCC_MVT VCC_MVT PS Input Input Input
N15 G23 VCC_MVT VCC_MVT PS Input Input Input
E17 H5 VCC_MVT VCC_MVT PS Input Input Input
M4 VCC_MVT VCC_MVT PS Input Input Input
P22 VCC_MVT VCC_MVT PS Input Input Input
W4 VCC_MVT VCC_MVT PS Input Input Input
F10 E8 VCC_0OSC13M VCC_0OSC13M PS Input Input Input
F12 AE18 VCC_PLL VCC_PLL PS Input Input Input
R12 B15 VCC_PLL VCC_PLL PS Input Input Input
G1 AB11 VCC_SRAM VCC_SRAM PS Input Input Input
G2 D16 VCC_SRAM VCC_SRAM PS Input Input Input
P9 E9 VCC_SRAM VCC_SRAM PS Input Input Input
Fl14 H26 VCC_SRAM VCC_SRAM PS Input Input Input
Al19 J3 VCC_SRAM VCC_SRAM PS Input Input Input
E12 Al18 VCC_TSI VCC_TSI PS Input Input Input
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Table 9:

15mm?2

Ball #

B6

D1

Ul

Vi

V2

N3

C4

M4

J5

V7

F8

Uil

wil

El4

V14

P17

Y18

AA18

P21

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #

C5

AA26

AB12

AB9

AD14

AD16

AD17

AD18

AD21

AE15

AE19

AE21

G25

G26

L11

L12

L15

L16

M11

M12

M15

M16

N13

N14

N22

P13

P14

R11

PXA3xx (88AP3xx) Processor Family

Electrical, Mechanical, and Thermal Functional Specification

Ball Name

VCC_USB
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS

Doc. No. MV-S105156-00 Rev. 2.0

Version -
Page 84

Function
After Reset

VCC_USB
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C4

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
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Table 9:

15mm
Ball #

C8
C9
R14
V19

N16

A3
W6
Y10
Y12
B20

D11

T12

R17

E19

2

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #

R12

R15

R16

T11

T12

T15

T16

T26

V26

Y4

A9

B9

D10

AD20

AE24

R25

u24

AC10

AC6

AC7

AD13

AF11

Ell

E15

AE17

AB23

Y24

C22
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Ball Name

VSsS
VSsS

vSsSs

VsSs

VSS

vsSs

vsSs

VSS

VSS

vSsS

VSsS
VSS_BBATT
VSS_BG
VSS_CARD1
VSS_CARD2
VSS_Cl
VSS_Cl
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_I01
VSS_I01
VSS_|03
VSS_104
VSS_104

VSS_106

Function
After Reset
VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS
VSS_BBATT
VSS_BG
VSS_CARD1
VSS_CARD?2
VSS_ClI
VSS_ClI
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_101
VSS_101
VSS_103
VSS_104
VSS_104

VSS_106

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4
Power
Mode
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S2/D3/C4

Powe
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

r
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Table 9:

15mm?2

Ball #

R11
J21
c1
H1
M1
P1
R1
T1
K2
R4
R5
P7
w21
G17
A9
c12
w14
D14

E3

PXA32x Processor Pin Usage Summary (Continued)

14mm?2

Ball #

D20

J25

M23

AA5

ACS5

E4

G4

J4

L5

N5

R5

us

V5

F26

B11

AC18

Ci4

C18

B5

PXA3xx (88AP3xx) Processor Family

Electrical, Mechanical, and Thermal Functional Specification

Ball Name

VSS_I106
VSS_LCD
VSS_LCD
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MSL
VSS_0SC13M
VSS_PLL
VSS_PLL
VSS_TSI

VSS_USB
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Function
After Reset

VSS_I06
VSS_LCD
VSS_LCD
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MSL
VSS_0SC13M
VSS_PLL
VSS_PLL
VSS_TSI

VSS_USB

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C4

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
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Table 9: PXA32x Processor Pin Usage Summary (Continued)

2 2

15mm 14mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # After Reset State Power Power

Mode Mode
NOTE:

1. GPIO reset/S3 operation: After any reset is asserted or if PXA32x processor is in S3/D4/C4 power mode, these pins
are configured as the primary function of the MFP (generally as GPIO input) and default pullup or pulldown occurs.

2. Crystal oscillator pins: These pins connect the external crystals to the on-chip oscillators and are not affected by either
reset or S2/D3/C4 power mode. For more information, see the “Services Clock Control Unit” chapter in the PXA3xx
Processor Family Developers Manual.

3. Each MFP output value is based on MFPRxx[Sleep_sel], MFPRxx[sleep_data], MFPRxx[sleep_oe_n],

MFPRxx[pull_sel], MFPRxx[pullup_en] and MFPRxx[pulldown_en] following S2/D3/C4 wake-up. To prevent

unnecessary current drain, ensure input signals are not floating during low-power modes. Each GPIO to be driven can

be programmed to a 0/1 or be pulled up or pulled down during S2/D3/C4 power mode if the MVT and the 10 (HVT)
supplies are present.

Logic low when OSCC[TENSX] bit is cleared, CLK_TOUT when OSCC[TENSX] is set. Configure TENS2 for S2/D3/C4

mode and TENS3 for S3/D4/C4 power mode.

Pulldown always enabled.

Output functions during S2/D3/C4 power mode.

Pullup always enabled.

AD2DOER[WETSI] bit is set before entry into S2, TSI_YM is driven low (not pulled low). AD2DOER[WETSI] bit is clear

before entry into S2, TSI_YM signal is Hi-Z (no pulldown or pullup).

9. 20 KQ nominal, 14.5 KQ min - 24.5 KQ max

10. Pd-0 if UP20CR[DMPDE] is set, then Pd-0, Hi-Z if UP20OCR[DMPDE] is cleared.

11. Hi-Z if UP20CR[DPPDE] is cleared and UP20CR[DPPUE] is cleared; Pu-1 if UP20CR[DPPDE] is cleared and
UP20CR[DPPUE] is set; Pd-0 if UP2OCR[DPPDE] is set and UP20CR[DPPUE] is cleared. Setting
UP20CR[DPPDE] and UP20CR[DPPUE] at the same time is not allowed.

12. This signal’s pullup/pulldown is enabled during power-on, hardware, global watchdog and GPIO resets. The
pullup/pulldown must be disabled by software by setting PCFR[PUDH] after the external devices driving these pins
are configured.

13. There is no pullup or pulldown on this pin. Asserts if PCFR[SL_ROD] is clear.

14. See Table 12 for type definitions

P

© NG

4.2.2 PXA31x Processor Pin Use

Table 10 lists the mapping of signals to specific PXA31x processor package pins.

Table 10: PXA31x Processor Pin Usage Summary

2 2

15mm 13mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C
Ball # Ball # After Reset State Power 4 Power
Mode Mode
VCC_BBATT
B6 A6 CLK_TOUT CLK_TOUT ocC Clk-Out 4 4
B7 E6 EXT_WAKEUP = EXT_WAKEUPO ICOCZ pd-010 Pd-010 Pd-010
0
c6 c6 NBATT_FAULT | nBATT_FAULT IC Input Input Input
ES E9 NGPIO_RESE  nGPIO_RESET  IC pu-110 pu-110 pu-110
T
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PXA31x Processor Pin Usage Summary (Continued)

Table 10:
15mm?2  13mm?
Ball # Ball #
D6 B6
F9 A8
A6 E5
A7 A7
F8 F7
D3 C5
Cc7 B7
D4 F6
C4 A5
E3 B5
D2 C4
C3 D3
A8 C7
B8 C8
VCC_MVT
B9 A9
C9 B9
vCcC_I01
All Al13
D11 Al12
E18 D22
E21 C22
E20 E24
D21 C23
C20 D24
Al19 B23
D20 A22
Cc21 Cc24

Ball Name

NRESET
NRESET_OUT
NTRST
PWR_CAPO
PWR_CAP1
PWR_EN
PWR_OUT
SYS_EN

TCK

DI

TDO

T™S
TXTAL_IN

TXTAL_OUT

PXTAL_IN

PXTAL_OUT

GPIOO_2
GPIO1_2
GPIO91
GPI092
GPI093
GPI094
GPIO95
GPIO96
GPIO97

GPIO98
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Function
After Reset
NRESET
NRESET_OUT
NnTRST
PWR_CAPO
PWR_CAP1
PWR_EN
PWR_OUT
SYS_EN
TCK

TDI

TDO

TMS
TXTAL_IN

TXTAL_OUT

PXTAL_IN

PXTAL_OUT

GPIOO0_2
GPIO1_2
GPIO91
GPI092
GPI093
GPI094
GPIO95
GPIO96
GPI097

GPIO98

Type

OA
OA
ocC
OA

oC

OA

ICOCz
ICOCz
ICOCZz
ICOCz
ICOCz
ICOCZz
ICOCZz
ICOCz
ICOCz

ICOCZz

Reset
State

Input’
Low

Input”

Low

Low
Input
Input”
Hi-Z

Input”

Pd-0t
Pd-0*
Pu-1?
Pu-1t
Pd-0t
Pd-0*
Pd-0*
Pd-0t
Pd-0t

Pd-0?

S3/D4/C4
Power
Mode

Input
11

Input”

Low

Low
Input
Input”
Hi-Z

Input”

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!
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Table 10:

15mm?2

Ball #
Al8
B18
C19
Al7
D18
E19
D17
B17
C16
C17
D16
Al6
F14
B15
C15
D15
C13
Al4
El4
D14
E13
B14
F13
C14
D13
B12
F12

Al2

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

B16

A21

B19

A20

C20

C19

F17

B20

Al7

C18

F16

A19

E15

H16

B15

El16

Al15

Al6

E14

C15

B14

F15

E13

F14

B13

F13

F12

Al4
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Ball Name

GPI1099

GP10100

GPIO101

GPIO102

GPI10103

GPIO104

GPIO105

GPI10106

GPI10107

GPIO108

GPIO109

GPI10110

GPIO111

GPIO112

GPIO113

GPI10114

GPI0O115

GPIO116

GPIO117

GPI10118

GPI10119

GPIO120

GPIO121

GP10122

GP10123

GPIO124

GPIO125

GPI10126

Function

After Reset

GP1099

GP10100

GPIO101

GP10102

GPI10103

GPI0104

GPIO105

GP10106

GPI10107

GPIO108

GPIO109

GPI10110

GPIO111

GPI0O112

GPI0O113

GPI10114

GPI0O115

GPIO116

GPIO117

GPI10118

GPI10119

GPI10120

GPIO121

GP10122

GP10123

GPIO124

GPIO125

GP10126

Type

ICOCz

ICOCz

ICOCz

ICOCz

ICOCz

ICOCZz

ICOCz

ICOCzZ

ICOCz

ICOCz

ICOCz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

Reset
State

Pd-0t
Pd-0t
Pu-1?
Pu-1?
Pu-1t
pu-1t
Pu-1?
Pu-1t
Pu-1t
pu-1t
Pd-0*
Pu-11
Pu-1*
Pd-0t
Pd-0*
Pu-1t
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0*
Pu-1*
Pd-0t
Pd-0*

pu-11

S3/D4/C4
Power
Mode

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

S2/D3/C
4 Power
Mode

3

3

Doc. No. MV-§105156-00 Rev. 2.0

Version -
Page 89



—

= PXA3xx (88AP3xx) Processor Family
M ARV EL L® Electrical, Mechanical, and Thermal Functional Specification

Table 10: PXA31x Processor Pin Usage Summary (Continued)

2 2

15mm 13mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C
Ball # Ball # After Reset State Power 4 Power
Mode Mode

C12 C12 GPIO127 GPIO127 ICOCZ Pu-1t Float! 3

P8 E20 GPIO7_2 GPIO7_2 ICOCZ Pd-0! Float! 3

N8 F19 GPIO8_2 GPIO8_2 ICOCZ Pd-0? Float! 3

K8 E18 GPIO9_2 GPIO9_2 ICOCZ Pd-0? Float! 3

Js F18 GPIO10_2 GPIO10_2 ICOCZ Pd-0! Float! 3

F10 A10 PWR_SCL PWR_SCL Icocz pu-110 Pu-110 Float -
Note[!]

B10 F11 PWR_SDA PWR_SDA Icocz pu-110 Pu-110 Float -
Note[!]

B11 H12 TEST TEST IC Input® Input® Input®

Fl11 E10 TESTCLK TESTCLK IC Input® Input® Input®

E10 B10 VCTCXO_EN | VCTCXO_EN ocC Low Note® Note®

c11 B12 CLK_POUT CLK_POUT ocC Low Float Low

VCC_DF

AA4 AC4 DF_ADDRO DF_ADDRO ocz Pd-0t Float! 3

V6 AB5 DF_ADDR1 DF_ADDR1 ocz Pd-0? Float! 3

W6 AD4 DF_ADDR?2 DF_ADDR?2 ocz Pd-0? Float! 3

Y4 AC5 DF_ADDR3 DF_ADDR3 ocz Pd-o! Float! 3

AA5 Y7 DF_I00 DF_I00 Icocz Pd-0t Float! 3

AAB AC7 DF_IO1 DF_lO1 Icocz pd-0! Float! 3

w7 AD6 DF_102 DF_l102 Icocz pd-0t Float! 3

Y8 AB9 DF_lO3 DF_lO3 Icocz Pd-0? Float! 3

V10 AD12 DF_IO4 DF_IO4 ICOCZ Pd-0t Float! 3

w13 AD13 DF_IO5 DF_IO5 ICOCZ Pd-0t Float! 3

W12 AD14 DF_IO6 DF_IO6 ICOCZ Pd-0? Float! 3

V11 Y12 DF_I07 DF_lO07 Icocz Pd-0! Float! 3

us AD5 DF_lO8 DF_lO8 IcoCcz pd-0t Float! 3

Y5 AB8 DF_I109 DF_109 Icocz pd-0! Float! 3

Y6 AD7 DF_I010 DF_1010 ICOCZ Pd-0? Float! 3
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Table 10:

15mm?2

Ball #
W8
u15
w10
w11
W15
V7
V9
ul10
W5
w4
w3
V8
AA10
V3
U4
V1
Y3
AA3
Y10
Y9
W1
V21
VCC_103
w17
W18
ul7
V18

w19

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

AD9

W13

AB12

Y14

AD15

AC2

w10

AC13

AB3

AB2

AA3

W6

AC11

wi

AA2

Y1

AD3

AC3

AB11

AD10

AB1

AAl

AC21

w17

AB21

AB23

Y22
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Ball Name

DF_|011
DF_|012
DF_|013
DF_|014
DF_|015
DF_ALE_NWE
DF_NCS0
DF_NCS1
DF_NRE
DF_NWE
DF_INT_RNB
DF_CLE_NOE
DF_SCLK_E
GPIOO
GPIO1
GPIO2

NBEO

NBE1

NLLA

NLUA

NCS0

NCS1

GPIO17
GPIO18
GPIO19
GPIO20

GPIO21

Function
After Reset

DF_|O11
DF_|012
DF_|013
DF_|014
DF_|015
DF_ALE
DF_nCS0
DF_nCS1
DF_nOE
DF_nWE
DF_RnB
ND_CLE
DF_SCLK_E
GPIOO
GPIO1
GPIO2
nBEO
nBE1
nLLA
nLUA
nCcso

nCS1

GPIO17
GPIO18
GPIO19
GPI1020

GPIO21

Type

ICOCz
ICOCz
ICOCz
ICOCZz
ICOCz
0oCcz
0oCz
ocz
ocz
0oCcz
ICz
ocz
ocz
ICOCZz
ICOCZz
ICOCz
ocz
0oCcz
0oCcz
ocz
ocC

ocC

ICOCZz
ICOCZz
ICOCz
ICOCZz

ICOCz

Reset

State

Pd-0t
Pd-0t
Pd-0*
Pd-0*
Pd-0t
pu-1t
Pu-1?
Pu-1t
Pu-11
pu-1t
Pu-1?
Pu-11
Pd-0t
Pd-0t
Pu-1?
Pu-1t
Pu-1*
pu-1t
Pu-1?
Pu-1t
High

High

Pd-0*
Pd-0?
Pd-0t
Pu-1*

pu-11

S3/D4/C4
Power
Mode

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
High

High

Float!
Float!
Float!
Float!

Float!

S2/D3/C
4 Power
Mode

3

3

High

High
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Table 10:

15mm?2

Ball #
AA17
Y17
AA18
Y18
Y19
V21
u21
V19
E6
E5
G8
F5

E7

PXA3xx (88AP3xx) Processor Family
Electrical, Mechanical, and Thermal Functional Specification

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

AC23

AB22

AD22

AA23

AA24

w19

Y23

Y24

w15

W20

Y18

Y20

Y19

VCC_ULPI

V20
u18
U20
u19
T20
T18
T21
R17
T17
V17
W20
w21
vCC_ClI

R18

AA22

w22

w23

w18

w24

V20

V23

V19

u22

N17

P17

u17

u19

Ball Name

GPI022
GPIO23
GPIO24
GPIO25
GPIO26
GPIO27
GPIO28
GPI029
GPIO2_2
GPIO3 2
GPIO4 2
GPIO5_2

GPIO6_2

GPIO30
GPIO31
GPIO32
GPIO33
GPIO34
GPIO35
GPIO36
GPIO37
GPIO38
ULPI_DIR
ULPI_NXT

ULPI_STP

GPIO39
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Function
After Reset
GP1022
GP1023
GPl1024
GPI1025
GP1026
GPIO27
GPIO28
GP1029
GPIO2_2
GPIO3_2
GPIO4_2
GPIO5_2

GPIO6_2

GPIO30
GPIO31
GPIO32
GPIO33
GPIO34
GPIO35
GPIO36
GPIO37
GPIO38
ULPI_DIR
ULPI_NXT

ULPI_STP

GPIO39

Type

ICOCz
ICOCZz
ICOCZz
ICOCZz
ICOCZz
ICOCZz
ICOCZz
ICOCz
ICOCz
ICOCz
ICOCZz
ICOCz

ICOCz

ICOCZz
ICOCZz
ICOCZz
ICOCZz
ICOCZz
ICOCz
ICOCz
ICOCZz
ICOCz
IC

IC

oC

ICOCZz

Reset
State

Pu-1*
Pu-1t
Pd-0*
Pd-0*
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pu-11
Pd-0t
Pd-0*
Pd-0t

Pu-11

Pd-0t
Pd-0*
Pu-1t
Pu-1t
pu-1t
Pu-1?
Pu-11
Pu-1*
Pd-0t
Pd-0*
Pd-0*

Pu-1*

Pd-0?

S3/D4/C4 S2/D3/C

Power
Mode

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!

4 Power
Mode

3

3
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Table 10: PXA31x Processor Pin Usage Summary (Continued)

15mm?2  13mm?

Ball # Ball #

T19 V24
R20 u23
R19 T22
P16 u24
R21 T20
P17 R20
P18 T17
N16 P22
P21 R19
N17 P20
N18 R24
N19 N24
M20 N20
VCC_LCD

M17 R23
M21 P23
M18 N22
L18 P24
M19 N23
L20 P19
L17 M19
L21 L19
K19 M22
L19 M23
K20 J19
K17 M24
J17 L22
K21 K22
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Ball Name

GP1040

GP1041

GPIO42

GPIO43

GP1044

GPIO45

GPIO46

GP1047

GP1048

GPIO49

GPIO50

GPIO51

GP1052

GPIO53

GPIO54

GPI10O55

GPI1056

GPIO57

GPIO58

GPI1059

GPI1060

GPIO61

GPIO62

GPI1063

GP1064

GPIOG65

GPIOG66

Function
After Reset
GP1040
GPI1041
GPIO42
GPI043
GP1044
GPI045
CIF_DD7
GP1047
GP1048
CIF_MCLK
CIF_PCLK
CIF_HSYNC

CIF_VSYNC

GPIO53
GPIO54
GPIO55
GPIO56
GPIO57
GPIO58
GPIO59
GPI060
GPIO61
GPI062
GPIO63
GPI064
GPIO65

GPIO66

Type

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCzZ

ICOCZz

ICOCZz

ICOCzZ

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICZ

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

Reset
State

Pd-0t
Pd-0t
Pd-0*
Pd-0*
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0t

Pd-0!

Pu-1t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pu-1?
Pd-0t
Pd-0t
Pd-0t

pd-0?

S3/D4/C4
Power
Mode

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

S2/D3/C
4 Power
Mode

3

3
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PXA31x Processor Pin Usage Summary (Continued)

Table 10:
15mm?2  13mm?
Ball # Ball #
J18 L23
K18 L20
J19 K20
J20 L24
J16 H19
J21 K23
H16 K24
H17 J22
H18 G19
H20 J23
VCC_MEM
G3 F2
T4 Ul
F3 G3
R4 V3
L3 M1
N4 R5
H3 H2
M1 P5
H4 K3
M3 P3
K4 J1
M2 N3
J1 K2
L2 N1
J3 K1
M4 N2
K3 L3

Ball Name

GPI1067
GP1068
GPIO69
GPIO70
GPIO71
GPIO72
GPIO73
GPI1074
GPIO75

GPIO76

DQMO
DQM1
DQS0
DQS1
MAO
MAL
MA2
MA3
MA4
MAS5
MA6
MA7
MA8
MA9
SDMA10
MA11

MA12

Doc. No. MV-S105156-00 Rev. 2.0

Version -
Page 94

Function
After Reset
GP1067
GP1068
GPI0O69
GPIO70
GPIO71
GPIO72
GPIO73
GPIO74
GPIO75

GPIO76

DQMO
DQM1
DQS0
DQS1
MAO
MAL
MA2
MA3
MA4
MAS5
MA6
MA7
MA8
MA9
SDMA10
MA11

MA12

Type

ICOCz
ICOCz
ICOCZz
ICOCZz
ICOCz
ICOCZz
ICOCZz
ICOCzZ
ICOCz

ICOCZz

ocC
ocC
ISOCz
ISOCZ
ocC
ocC
ocC
ocC
ocC
ocC
ocC
ocC
ocC

ocC

ocC

ocC

Reset
State
Pd-0t
Pd-0t
Pd-0?
Pd-0?
Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t

pd-o!

High
High
Pd-0
Pd-0
High
High
High
High
High
High
High
High
High
High
High
High

High

S3/D4/C4 S2/D3/C
Power 4 Power
Mode Mode
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3

High High
High High
Pd-0 Pd-0
Pd-0 Pd-0
High High
High High
High High
High High
High High
High High
High High
High High
High High
High High
High High
High High
High High

Copyright © 2009 Marvell

April 6, 2009 Released



Table 10:

15mm?2

Ball #
H5
H2
J4
D1
El
E2
F1
F2
Gl
G2
H1
P3
R3
R1
T2
T1
u2
T3
Ul
N3
L1
J2
P2
P1
N1
R2
K1

K2

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

M5

J3

J2

D1

El

E2

F1

G1

G2

H3

H1

T2

T1

u3

u2

V2

Vi

w2

w3

T3

M3

M2

P2

R3

P1

R2

L1

L2
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Ball Name

MA13
MA14
MA15
MDO
MD1
MD2
MD3
MD4
MD5
MD6
MD7
MD8
MD9
MD10
MD11
MD12
MD13
MD14
MD15
NSDCAS
NSDCSO0
NSDCS1
NSDRAS
NSDWE
RCOMP_DDR
SDCKE
SDCLKO

SDCLK1

Function
After Reset
MA13
MA14
MA15
MDO

MD1

MD2

MD3

MD4

MD5

MD6

MD7

MD8

MD9
MD10
MD11
MD12
MD13
MD14
MD15
nSDCAS
nSDCSO
nSDCS1
nSDRAS
nSDWE
RCOMP_DDR
SDCKE
SDCLKO

SDCLK1

Type

ocC
ocC
ocC
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ICSOCz
ocC
ocC
ocC
ocC
ocC
OA
ocC
ocC

oC

Reset
State

High
High
High
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
High
High
High
High

High

Low
Low

High

S3/D4/C4
Power
Mode

High
High
High
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
High
High
High
High

High

Low
Low

High

S2/D3/C
4 Power
Mode

High
High
High
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
Pd-0
High
High
High
High

High

Low
Low

High
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Electrical, Mechanical, and Thermal Functional Specification

Table 10: PXA31x Processor Pin Usage Summary (Continued)

2

15mm 13mm
Ball # Ball #
VCC_MSL

H19 H22
G16 J24
F16 J20
H21 H23
G18 G23
G20 G22
G19 F23
G21 F20
F19 F22
E16 H24
F18 E23
F20 E22
E17 G24
F21 D23
VCC_CARD1
U1l AB14
AA1l AC14
V12 AB15
V13 AD17
W14 AB17
ul4 Y16
VCC_CARD2
u12 AD16
Y14 AB18
V14 AB19
Ul6 AC20
V15 AC19

Ball Name

GPIO77

GPIO78

GPIO79

GP1080

GP1081

GPIO82

GPIO83

GP1084

GPI1085

GPIO86

GPIO87

GP1088

GP1089

GPIO90

GPIO3

GPI104

GPIOS

GPIO6

GPIO7

GPIO8

GPIO9

GPIO10

GPIO11

GPI10O12

GPIO13
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Function
After Reset

GPIO77

GPIO78

GPIO79

GP1080

GP1081

GPI0O82

GPIO83

GP1084

GP1085

GPIO86

GPIO87

GP1088

GP1089

GPIO90

GPIO3

GP104

GPIOS

GPIO6

GPIO7

GPIO8

GPIO9

GPIO10

GPIO11

GPI0O12

GPIO13

Type

ICOCz

ICOCz

ICOCZz

ICOCz

ICOCz

ICOCz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCz

ICOCZz

ICOCz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCZz

ICOCZz

ICOCz

ICOCz

ICOCz

Reset
State

Pd-0t
Pd-0t
Pd-0*
Pd-0t
Pd-0t
Pd-0t
Pd-0*
Pu-11
Pd-0t
Pd-0t
Pd-0*
Pd-0?
Pu-1*

pu-11

Pd-0*
Pd-0t
Pd-0t
Pu-1?
Pd-0*

Pd-0t

Pd-0t
Pd-0*
Pd-0?
Pu-1*

Pd-0t

S3/D4/C4 S2/D3/C

Power
Mode

Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!
Float!

Float!

Float!
Float!
Float!
Float!

Float!

4 Power
Mode

Copyright © 2009 Marvell

April 6, 2009 Released



Table 10: PXA31x Processor Pin Usage Summary (Continued)

2 2

15mm 13mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C
Ball # Ball # After Reset State Power 4 Power
Mode Mode

Y15 AD20 GPIO14 GPIO14 ICOCz Pd-0! Float! 3
Y16 Y17 GPIO15 GPIO15 ICOCz Pu-11 Float! 3
V16 AD19 GPIO16 GPIO16 ICOCz pu-11 Float! 3
RFU Balls
A3 A3 RFU_A3/RFU_ | — — — — —

A3
A4 B2 RFU_A4/RFU_ | — — — — —

B2
A5 B3 RFU_A5/RFU_ | — — — — —

B3
B5 B4 RFU_B5/RFU_ | — — — — —

B4
N2 C3 RFU_N2/RFU_ | — — — — —

C3
W9 R1 RFU_W9/RFU_ | — — — — —

R1

AD11 RFU_AD11 — — — — —

No Connect (NC) Balls

B4 Al NC — — — — .
C1 A2 NC — — — — —
C5 A23 NC — — — — _
D19 A24 NC — — — — —
G4 Bl NC — — — — —
L4 B24 NC — — — — —
L8 E17 NC — — — — —
M8 E19 NC — — — — —
P4 W5 NC — — — — —
P5 w7 NC — — — — —
u3 w8 NC — — — — —
Ul13 W9 NC — — — — —
V2 w12 NC — — — — .
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Table 10:

15mm
Ball #

w2

AA19

2

Electrical, Mechanical, and Thermal Functional Specification

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

Y9

AB6

AC1

AC6

AC24

AD1

AD2

AD23

AD24

Ball Name

NC

NC

NC

NC

NC

NC

NC

NC

NC

Internal NAND Signals

us

Power Supplies

A10

Al13

Al5

H10

H11

H12

K14

L5

L14

M14

N5

N21

P10

P11

P12

Y13

B17

C14

Ell

H10

H15

K8

K17

L5

R8

R17

T24

u10

u1s

AB16

AC9

DF_NWP

VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS

VCC_APPS
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Function
After Reset

DF_NWP

VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS

VCC_APPS

Type

Input

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

Reset
State

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C
Power 4 Power
Mode Mode
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
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Table 10:

15mm?2

Ball #

AA12
Cc8
D10
Y11
AAl14
P15
P20
Gl11
T9
T10
T11
T12
T13
E15
G10
G15
T16
K16
L16
M16
D5
G5
G6
H6
J6

K6

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

E8

C9

AC15

AD18

R22

Y6

AB4

AB7

AB10

AB13

AC12

All

Cl6

F24

AB20

K19

D2

E3

F3

G5

J5

K5

Copyright © 2009 Marvell

April 6, 2009 Released

Ball Name

VCC_APPS
VCC_APPS
VCC_APPS
VCC_BBATT
VCC_BG
VCC_CARD1
VCC_CARD2
VCC_Cl
VCC_Cl
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
vCC_Io1
vCC_Io1
vce_Io1
VCC_I03
VCC_LCD
VCC_LCD
VCC_LCD
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM

VCC_MEM

Function
After Reset

VCC_APPS
VCC_APPS
VCC_APPS
VCC_BBATT
VCC_BG
VCC_CARD1
VCC_CARD?2
VCC_Cl
VCC_Cl
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_lo1
vCC_lo1
vceC_lo1
VCC_I03
VCC_LCD
VCC_LCD
VCC_LCD
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM

VCC_MEM

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S2/D3/C
4 Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
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Table 10: PXA31x Processor Pin Usage Summary (Continued)

2 2

15mm 13mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C
Ball # Ball # After Reset State Power 4 Power
Mode Mode
L6 N5 VCC_MEM VCC_MEM PS Input Input Input
M6 T5 VCC_MEM VCC_MEM PS Input Input Input
N6 V5 VCC_MEM VCC_MEM PS Input Input Input
P6 Y2 VCC_MEM VCC_MEM PS Input Input Input
R6 VCC_MEM VCC_MEM PS Input Input Input
T6 VCC_MEM VCC_MEM PS Input Input Input
U6 VCC_MEM VCC_MEM PS Input Input Input
V5 VCC_MEM VCC_MEM PS Input Input Input
G17 H20 VCC_MSL VCC_MSL PS Input Input Input
E4 B18 VCC_MVT VCC_MVT PS Input Input Input
G9 Cc21 VCC_MVT VCC_MVT PS Input Input Input
G1l4 F9 VCC_MVT VCC_MVT PS Input Input Input
H15 H6 VCC_MVT VCC_MVT PS Input Input Input
J5 N19 VCC_MVT VCC_MVT PS Input Input Input
J15 P6 VCC_MVT VCC_MVT PS Input Input Input
N15 U6 VCC_MVT VCC_MVT PS Input Input Input
R14 W16 VCC_MVT VCC_MVT PS Input Input Input
T5 AC8 VCC_MVT VCC_MVT PS Input Input Input
U9 VCC_MVT VCC_MVT PS Input Input Input
D9 B8 VCC_0OSC13M | VCC_OSC13M PS Input Input Input
D12 c1u VCC_PLL VCC_PLL PS Input Input Input
AA16 AC22 VCC_PLL VCC_PLL PS Input Input Input
B19 B21 VCC_SRAM VCC_SRAM PS Input Input Input
c1s8 w1l VCC_SRAM VCC_SRAM PS Input Input Input
AA8 VCC_SRAM VCC_SRAM PS Input Input Input
B3 A4 VCC_BIAS VCC_BIAS PS Input Input Input
R16 V22 VCC_ULPI VCC_ULPI PS Input Input Input
Al VSS VSS PS Input Input Input
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Table 10:

15mm?2

Ball #
A2
Bl

B2

A9
A20

A21

B13
B16
B20
B21
c2
F4
H8
H9
H13
H14
J14
K5
M5
N14
N20
P9
P13

P14

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

C17

E7

E12

H8

H9

H11

H13

H14

H17

J8

Ji7

L8

L17

M6

M8

M17

N8

P8

T8

T23

us

us

U9

U1l

ui12
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Ball Name

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

Function

After Reset

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S2/D3/C
4 Power

Mod
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

e
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Table 10:

15mm?2

Ball #
R5
R8
T8
T14
Y7
AA13
D7
D8
C10
Y12
AA15
P19
G12
R9
R10
R11
R12
R13
Y1

Y2

AA2
F15

G13

T15
Y20

Y21

PXA3xx (88AP3xx) Processor Family

Electrical, Mechanical, and Thermal Functional Specification

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

u13

ui4

u16

AC10

AC16

AC17

AD8

F8

F10

Y15

AC18

T19

w14

Y5

Y8

Y10

Y11

Y13

Al18

B11

B22

AB24

Ball Name

VSsS
VSS

VsS

VSsS

VSS

VSS

VSsS
VSS_BBATT
VSS_BG
VSS_CARD1
VSS_CARD2
VSS_Cl
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_|01
VSS_I01
VSS_|01
VSS_|03
VSS_|03

VSS_103
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Function
After Reset
VSS

VSS

VSS

VSS

VSS

VSS

VSS
VSS_BBATT
VSS_BG
VSS_CARD1
VSS_CARD2
VSS_Cl
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_DF
VSS_|01
VSS_101
VSS_101
VSS_I03
VSS_I03

VSS_103

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C

Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

4 Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
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Table 10:

15mm?2

Ball #
AA20
AA21
K15
L15
M15
F6
F7
G7
H7
J7
K7
L7
M7
N7
P7
R7
T7
u7
R15
F17
E9
El1
E12

W16

PXA31x Processor Pin Usage Summary (Continued)

13mm?2

Ball #

M20

C1

c2

F5

G6

H5

J6

K6

L6

N6

R6

T6

V6

Y3

u20

G20

C10

C13

AD21
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Ball Name

VSS_103
VSS_103
VSS_LCD
VSS_LCD
VSS_LCD
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_ULPI
VSS_MSL
VSS_0SC13M
VSS_PLL
VSS_PLL

VSS_PLL

Function
After Reset

VSS_103
VSS_I03
VSS_LCD
VSS_LCD
VSS_LCD
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_ULPI
VSS_MSL
VSS_0SC13M
VSS_PLL
VSS_PLL

VSS_PLL

Type

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S2/D3/C
4 Power

Mod
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

e
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Table 10: PXA31x Processor Pin Usage Summary (Continued)

2 2

15mm 13mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C
Ball # Ball # After Reset State Power 4 Power

Mode Mode
NOTE:

1. GPIO reset/S3/D4/C4 operation: After any reset is asserted or if PXA31x processor is in S3/D4/C4 power mode, these
pins are configured as the primary function of the MFP (generally as GPIO input) and default pullup or pulldown
occurs.

2. Crystal oscillator pins: These pins connect the external crystals to the on-chip oscillators and are not affected by either
reset or S2/D3/C4 power mode. For more information, see the “Clocks Control and Power Management” chapter in the
PXA3xx Processor Family Vol. |: System and Timer Configuration Developers Manual.

3. Each MFP output value is based on MFPRxx[Sleep_sel], MFPRxx[sleep_data], MFPRxx[sleep_oe_n],
MFPRxx[pull_sel], MFPRxx[pullup_en] and MFPRxx[pulldown_en] following S2/D3/C4 wake-up. To prevent
unnecessary current drain, ensure input signals are not floating during low-power modes. Each GPIO to be driven can
be programmed to a 0/1 or be pulled up or pulled down during S2/D3/C4 power mode if the MVT and the 10 (HVT)
supplies are present.

4. Logic low when OSCC[TENSX] bit is cleared, CLK_TOUT when OSCC[TENSY] is set. Configure TENS2 for S2/D3/C4

mode and TENS3 for S3/D4/C4 power mode.

Pulldown always enabled.

Output functions during S2/D3/C4 power mode.

Pullup always enabled.

Pd-0 if UP20CR[DMPDE] is set, then Pd-0, Hi-Z if UP20CR[DMPDE] is cleared.

Hi-Z if UP20CR[DPPDE] is cleared and UP20CR[DPPUE] is cleared; Pu-1 if UP20CR[DPPDE] is cleared and

UP20CR[DPPUE] is set; Pd-0 if UP20CR[DPPDE] is set and UP20CR[DPPUE] is cleared. Setting UP20CR[DPPDE]

and UP20CR[DPPUE] at the same time is not allowed.

10. This signal’s pullup/pulldown is enabled during power-on, hardware, global watchdog and GPIO resets. The
pullup/pulldown must be disabled by software by setting PCFR[PUDH)] after the external devices driving these pins are
configured.

11. There is no pullup or pulldown on this pin. Asserts if PCFR[SL_ROD] is clear.

©x~NoO;

4.2.3 PXA30x Processor Pin Use
Table 11 lists the mapping of signals to specific PXA30x processor package pins.
Table 11: PXA30x Pin Usage Summary

2 2 2

19mm 15mm 13mm Ball Name Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
VCC_BBATT
D6 B6 A6 CLK_TOUT CLK_TOUT oC Clk-Out 4 4
E7 B7 E6 EXT_WAKE EXT_WAKEUP IcoC @ Pd-0® @ pd-ot pd-ott
UPO 0 z
A5 C6 Cc6 NBATT_FAU nBATT_FAULT IC Input Input Input
LT
A7 E8 E9 NGPIO_RE | nGPIO_RESET  IC Pu-1t | py1tt pu-11
SET
E8 D6 B6 NRESET NRESET IC Input7 Input Input
D9 F9 A8 NRESET_O nRESET_OUT @ OC Low 12 12
uT
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm?2

Ball #

C5

A6

E9

E4

B6

B5

E6

ES

D5

D4

D8

C7

VCC_MVT

B8
cs
vCC_l01

B12

All

E21

D22

Cc23

E20

D21

C22

15mm?2

Ball #

A6

A7

F8

D3

C7

D4

Cc4

E3

D2

C3

A8

B8

B9

C9

All

D11

E18

E21

E20

D21

Cc20

Al19
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13mm
Ball #

ES

A7

F7

C5

B7

F6

A5

B5

C4

D3

c7

C8

A9

B9

Al13

Al2

D22

Cc22

E24

C23

D24

B23

Ball Name

NTRST
PWR_CAPO
PWR_CAP1
PWR_EN
PWR_OUT
SYS_EN
TCK

DI

TDO

T™S
TXTAL_IN

TXTAL_OUT

PXTAL_IN

PXTAL_OUT

GPIOO_2

GPIO1_2

GPIO91

GPI1092

GPIO93

GPI1094

GPIO95

GPI096

Function
After Reset
nTRST
PWR_CAPO
PWR_CAP1
PWR_EN
PWR_OUT
SYS_EN
TCK

TDI

TDO

TMS
TXTAL_IN

TXTAL_OUT

PXTAL_IN

PXTAL_OUT

GPIOO_2

GPIO1_2

GPIO91

GPIO92

GPIO93

GPIO9%4

GPIO95

GPIO96

Type

OA
OA
ocC
OA

ocC

OA

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

Reset
State

Input’

Low

Low
Input
Input”
Hi-Z

Input”

Pd-0!

Pd-0!

pu-1t

pu-11

Pd-0!

Pd-0!

Pd-0!

Pd-0!

S3/D4/C4
Power
Mode

Input’

Low

Low
Input
Input’
Hi-z

Input’

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

S2/D3/C4
Power
Mode

Input’

Low

Low
Input
Input”
Hi-Zz

Input”
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Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
c21 D20 A22 GPIO97 GPIO97 ICOC pd-o0? Float! 3
4
D20 c21 c24 GPIO98 GPIO98 ICOC pd-o0? Float! 3
Z
E18 Al18 B16 GPIO99 GPIO99 ICOC pd-o0? Float! 3
Z
B20 B18 A21 GPIO100 GPIO100 ICOC pd-o0? Float! 3
Z
A21 C19 B19 GPIO101 GPIO101 ICOC pu-11 Float! 3
Z
A20 Al7 A20 GPIO102 GPIO102 ICOC pu-11 Float! 3
Z
B19 D18 C20 GPIO103 GPIO103 ICOC pu-11 Float! 3
Z
D17 E19 C19 GPIO104 GPIO104 ICOC pu-11 Float! 3
Z
C18 D17 F17 GPIO105 GPIO105 ICOC pu-11 Float! 3
Z
Al19 B17 B20 GPIO106 GPIO106 ICOC pu-11 Float! 3
Z
C17 C16 Al7 GPIO107 GPIO107 ICOC pu-11 Float! 3
Z
B18 C17 C18 GPIO108 GPIO108 ICOC pu-11 Float! 3
Z
Al18 D16 F16 GPIO109 GPIO109 ICOC pd-o0? Float! 3
Z
B17 Al6 A19 GPIO110 GPIO110 ICOC pu-11 Float! 3
Z
C16 F14 E15 GPIO111 GPIO111 ICOC pu-11 Float! 3
Z
Al7 B15 H16 GPIO112 GPIO112 ICOC pd-o0? Float! 3
Z
E15 C15 B15 GPIO113 GPIO113 ICOC pd-o0? Float! 3
Z
B16 D15 E16 GPIO114 GPIO114 ICOC pu-11 Float! 3
Z
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm
Ball #

Al6

C15

B15

C14

D15

Al5

B14

Al4

D14

B13

Al13

C12

Al12

A9

C10

A10

B10

E12

Ci1

2

15mm?2

Ball #

C13

Al4

El4

D14

E13

B14

F13

Cl14

D13

B12

F12

Al12

C12

F10

B10

B11

F11

E10

Ci1
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13mm
Ball #

Al5

Al6

El4

C15

B14

F15

E13

F14

B13

F13

F12

Al4

C12

Al10

F11

H12

E10

B10

B12

Ball Name

GPI10115

GPI10116

GPI10117

GPI10118

GPI10119

GP10120

GPI0121

GPI10122

GP10123

GP10124

GPI10125

GP10126

GPI10127

PWR_SCL

PWR_SDA

TEST
TESTCLK

VCTCXO_E
N

CLK_POUT

Function
After Reset

GPI0115

GPIO116

GPIO117

GPI10118

GPI0119

GP10120

GPIO121

GP10122

GP10123

GP10124

GPI10125

GPI10126

GPI10127

PWR_SCL

PWR_SDA

TEST
TESTCLK

VCTCXO_EN

CLK_POUT

Type

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

IC

ocC

ocC

Reset
State

Pd-0t

Pd-0!

Pd-0t

Pd-0t

Pd-0!

Pd-0t

Pd-0!

Pd-0!

pu-11

Pd-0!

Pd-0!

Pu-1*

pu-11

pu-111

pu-1**

Input®
Input®

Low

Low

S3/D4/C4
Power
Mode
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
Float!
pu-11

Pu-1*

Input®
Input®

6

Float

S2/D3/C4
Power
Mode

3

Float!

Float!

Input®

Input®

Low
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Table 11:

19mm?2

Ball #

VCC_DF
Y5
Y2
Y1

Y6

AB5

AC3

AC4

AA10

AB9

Y7

Y8

AB4

AB8

ACS

AC6

PXA3xx (88AP3xx) Processor Family

Electrical, Mechanical, and Thermal Functional Specification

PXA30x Pin Usage Summary (Continued)

15mm?2
Ball #

V6
W6

Y4

w7

Y8

V10

w13

w12

Vil

us

Y5

Y6

w8

(UNES)

w10

wii

13mm
Ball #

AC4

AB5

AD4

ACS5

Y7

AC7

AD6

AB9

AD12

AD13

AD14

Y12

ADS

AB8

AD7

AD9

w13

AB12

Y14
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Ball Name

DF_ADDRO
DF_ADDR1
DF_ADDR2
DF_ADDR3

DF_100

DF_l01

DF_102

DF_103

DF_104

DF_l05

DF_106

DF_107

DF_108

DF_109

DF_1010

DF_l011

DF_1012

DF_1013

DF_I014

Function
After Reset

DF_ADDRO
DF_ADDR1
DF_ADDR2
DF_ADDR3

DF_100

DF_lO1

DF_102

DF_103

DF_104

DF_IO5

DF_106

DF_I07

DF_l08

DF_109

DF_1010

DF_l011

DF_1012

DF_1013

DF_I014

Type

ocz
ocz
ocz
ocz

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

Reset
State

Pd-0!
Pd-0!
Pd-0!
Pd-0t

Pd-0t

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

S3/D4/C4 S2/D3/C4

Power Power
Mode Mode
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
Float! 3
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Table 11:

19mm?2

Ball #

AC7

Y3

AB6
AB10
w4
w3

w2

AB3

Vi

V2

V3

w5
Y4

AB7

w1
us
VCC_103

AC15

AB15

Y16

PXA30x Pin Usage Summary (Continued)

15mm?2
Ball #

w15

V7

V9
u10
w5
w4

w3

V8

AA10

V3

U4

Vi

Y3
AA3
Y10
Y9
w1

V4

w17

w18

u17
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13mm
Ball #

AD15

AC2

w10

AC13

AB3

AB2

W6

AC11

wi

AA2

Y1

AD3

AC3

AB11

AD10

AB1

AAL

AC21

w17

AB21

Ball Name

DF_I015
DF_ALE_N
WE
DF_NCSO0
DF_NCS1
DF_NRE
DF_NWE

DF_INT_RN
B

DF_CLE_N
OE

DF_SCLK_E

GPIOO0

GPIO1

GPIO2

NBEO
NBE1
NLLA
NLUA
NCSO

NCS1

GPI017

GPI1018

GPI1019

Function
After Reset

DF_1015

DF_ALE

DF_nCS0
DF_nCS1
DF_nOE
DF_nWE

DF_RnB

ND_CLE

DF_SCLK_E

GPIOO

GPIO1

GPIO2

nBEO
nBE1
nLLA
nLUA
nCS0

nCS1

GPI0O17

GPI10O18

GPI0O19

Type

ICOC

0ocz

0ocz
0ocz
ocz
0ocz

ICZ

0ocz

ocCcz

ICOC

ICOC

ICOC

ocz
0oCcz
ocz
ocz
ocC

ocC

ICOC

ICOC

ICOC

Reset
State

Pd-0t

pu-11

Pu-1*
Pu-1t
pu-1t
Pu-1t

Pu-11

Pu-11

Pd-0*

pd-o?

pu-11

pu-1t

Pu-1t
Pu-1?
Pu-1?
Pu-1*
High

High

pd-0?

pd-0?

pd-0?

S3/D4/C4
Power
Mode

Float!

Float!

Float!
Float!
Float®
Float®

Float!

Float!

Float!

Float!

Float!

Float!

Float®
Float®
Float®
Float!
High

High

Float!

Float!

Float!

S2/D3/C4
Power
Mode

3

High

High
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Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
AC16 V18 AB23 GPIO20 GPIO20 ICOC pu-11 Float! 3
4
AC17 W19 Y22 GPIO21 GPIO21 ICOC pu-11 Float! 3
Z
AB17 AAl7 AC23 GPIO22 GPIO22 ICOC pu-11 Float! 3
Z
AAl7 Y17 AB22 GPIO23 GPIO23 ICOC pu-11 Float! 3
Z
Y17 AA18 AD22 GPI1024 GPI024 ICOC pd-o0? Float! 3
Z
w17 Y18 AA23 GPIO25 GPIO25 ICOC pd-o0? Float! 3
Z
AC18 Y19 AA24 GPIO26 GPIO26 ICOC pd-o0? Float! 3
Z
u19 V21 W19 GPIO27 GPIO27 ICOC pd-o0? Float! 3
Z
AC20 uz21 Y23 GPIO28 GPIO28 ICOC pd-o0? Float! 3
Z
AC21 V19 Y24 GPIO29 GPIO29 ICOC pd-o0? Float! 3
Z
W20 V20 AA22 GPIO30 GPIO30 ICOC pd-o0? Float! 3
Z
Y21 u1s w22 GPIO31 GPIO31 ICOC pd-o0? Float! 3
Z
AB21 u20 w23 GPIO32 GPIO32 ICOC pu-11 Float! 3
Z
AA21 u19 w18 GPIO33 GPIO33 ICOC pu-11 Float! 3
Z
AA22 T20 W24 GPIO34 GPIO34 ICOC pu-11 Float! 3
Z
AA23 T18 V20 GPIO35 GPIO35 ICOC pu-11 Float! 3
Z
V21 T21 V23 GPIO36 GPIO36 ICOC pu-11 Float! 3
Z
Y22 R17 V19 GPIO37 GPIO37 ICOC pu-11 Float! 3
Z
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Table 11:

19mm?2
Ball #

Y23

AB18

AA18

Y18

AC19

w18

vCC_Cl

w22

w23

T20

V22

V23

uz1

uz22

uz23

T21

T22

T23

PXA30x Pin Usage Summary (Continued)

15mm
Ball #

T17

E6

ES

G8

F5

E7

R18

T19

R20

R19

P16

R21

P17

P18

N16

P21

N17
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2

13mm?2

Ball #

uz22

w15

w20

Y18

Y20

Y19

u19

V24

uz23

T22

uz24

T20

R20

T17

P22

R19

P20

Ball Name

GPI1038

GPIO2_2

GPIO3 2

GPIO4 2

GPIO5_2

GPIO6_2

GPI1039

GP1040

GPI1041

GP1042

GP1043

GP1044

GP1045

GPI1046

GP1047

GP1048

GP1049

Function
After Reset

GPI1038

GPIO2_2

GPIO3_2

GPIO4 2

GPIO5_2

GPIO6_2

GPI1039

GP1040

GP1041

GP1042

GP1043

GP1044

GP1045

CIF_DD7

GP1047

GP1048

CIF_MCLK

Type

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

Reset
State

Pd-0t

pu-11

Pd-0t

Pd-0t

Pd-0!

pu-11

Pd-0t

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0t

S3/D4/C4
Power
Mode
Float!
Float!
Float!
Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

S2/D3/C4
Power
Mode

3
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Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
R21 N18 R24 GPIO50 CIF_PCLK ICOC pd-o0? Float! 3
4
R22 N19 N24 GPIO51 CIF_HSYNC ICOC pd-o0? Float! 3
Z
P20 M20 N20 GPIO52 CIF_VSYNC ICOC pd-o0? Float! 3
Z
VCC_LCD
R23 M17 R23 GPIO53 GPIO53 ICOC pu-11 Float! 3
4
N20 M21 P23 GPIO54 GPIO54 ICOC pd-o0? Float! 3
Z
P21 M18 N22 GPIO55 GPIO55 ICOC pd-o0? Float! 3
Z
P22 L18 P24 GPIO56 GPIO56 ICOC pd-o0? Float! 3
Z
N19 M19 N23 GPIO57 GPIO57 ICOC pd-o0? Float! 3
Z
P23 L20 P19 GPIO58 GPIO58 ICOC pd-o0? Float! 3
Z
N21 L17 M19 GPIO59 GPIO59 ICOC pd-o0? Float! 3
Z
N22 L21 L19 GPIO60 GPIO60 ICzZ Pd-o0? Float! 3
N23 K19 M22 GPIO61 GPIO61 ICOC pd-0t Float! 3
4
M23 L19 M23 GPIO62 GPIO62 ICOC Pu-11 Float! 3
Z
M21 K20 J19 GPIO63 GPIO63 ICOC pd-0t Float! 3
Z
M22 K17 M24 GPIO64 GPIO64 ICOC Pd-0t Float! 3
Z
L21 Ji7 L22 GPIO65 GPIO65 ICOC Pd-0t Float! 3
Z
L23 K21 K22 GPIO66 GPIO66 ICOC Pd-0t Float! 3
Z
L20 J18 L23 GPIO67 GPIO67 ICOC pd-0t Float! 3
Z
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm?2

Ball #

L22

L19

K23

K21

K22

J23

J22

J19

J21

VCC_MEM
E3
T1

D2

T2

L3
N1
J4

N4
H3
M1
H2

M2

15mm?2

Ball #

K18

J19

J20

J16

J21

H16

H17

H18

H20

G3

T4

F3

R4

L3

N4

H3

M1

H4

M3

K4

M2
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13mm
Ball #

L20

K20

L24

H19

K23

K24

J22

G19

J23

F2

Ul

G3

V3

M1

R5

H2

P5

K3

P3

Jl

N3

Ball Name

GP1068

GPI1069

GPIO70

GPIO71

GPI072

GPIO73

GPI074

GPIO75

GPI0O76

DQMO
DQM1

DQS0

DQS1

MAO
MA1
MA2
MA3
MA4
MAS
MAG

MA7

Function
After Reset

GP1068

GP1069

GPIO70

GPIO71

GPI1072

GPIO73

GPI1074

GPIO75

GPIO76

DQMO
DQM1

DQS0

DQS1

MAO
MA1
MA2
MA3
MA4
MAS5
MAG

MA7

Type

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ocC
ocC

ISOC

ISOC

ocC
oC
oC
ocC
ocC
ocC
oC

ocC

Reset
State

Pd-0t

Pd-0!

Pd-0t

Pd-0t

Pd-0!

Pd-0t

Pd-0!

Pd-0!

Pd-0!

High
High

Pd-0

Pd-0

High
High
High
High
High
High
High

High

S3/D4/C4
Power
Mode

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

High
High

Pd-0

Pd-0

High
High
High
High
High
High
High

High

S2/D3/C4
Power
Mode

3

High
High

Pd-0

Pd-0

High
High
High
High
High
High
High

High
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm
Ball #

H1

M3

L2

J3

L1

G1

G2

D3

Cc2

C1

G4

F3

El

F2

F1

R1

R2

R3

R4

T3

ul

2

15mm?2

Ball #

Jl

L2

M4

K3

H5

H2

Ja

D1

El

E2

F1

F2

G1

G2

H1

P3

R3

R1

T2

T1

uz2

13mm
Ball #

K2

N1

N2

L3

M5

J3

J2

D1

El

E2

F1

Gl

G2

H3

H1

T2

T1

u3

uz2

V2

Vi
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Ball Name

MAS8

MA9

MA11

MA12

MA13

MA14

MA15

MDO

MD1

MD2

MD3

MD4

MD5

MD6

MD7

MD8

MD9

MD10

MD11

MD12

MD13

Function
After Reset

MAS8

MA9

MA11

MA12

MA13

MA14

MA15

MDO

MD1

MD2

MD3

MD4

MD5

MD6

MD7

MD8

MD9

MD10

MD11

MD12

MD13

Type

ocC
ocC
ocC
ocC
ocC
ocC
ocC

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

ICSO
Ccz

Reset
State

High
High
High
High
High
High
High

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

Pd-0

S3/D4/C4 S2/D3/C4
Power Power
Mode Mode
High High
High High
High High
High High
High High
High High
High High
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
Pd-0 Pd-0
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm?2

Ball #

uz2

u3

N3
K1
K2
N2
P1

N5

P2
K3
K4
K5
VCC_MSL

H23

H22

J20

G23

G22

H21

F23

G21

F22

15mm?2

Ball #

T3

ul

N3

L1

J2

P2

P1

N1

R2

K1

K2

J3

H19

G16

F16

H21

G18

G20

G19

G21

F19
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13mm
Ball #

w2

W3

T3

M3

M2

P2

R3

P1

R2

L1

L2

K1

H22

J24

J20

H23

G23

G22

F23

F20

F22

Ball Name

MD14

MD15

NSDCAS
NSDCSO0
NSDCS1
NSDRAS
NSDWE

RCOMP_DD
R

SDCKE
SDCLKO
SDCLK1

SDMA10

GPIO77

GPIO78

GPIO79

GPIO80

GPIO81

GPI1082

GPIO83

GPI1084

GPIO85

Function
After Reset

MD14

MD15

nSDCAS
nSDCS0
nSDCS1
nSDRAS
nSDWE

RCOMP_DDR

SDCKE
SDCLKO
SDCLK1

SDMA10

GPIO77

GPIO78

GPIO79

GPIO80

GPIO81

GPIO82

GPIO83

GPIO84

GPIO85

Type

ICSO
Ccz

ICSO
Ccz

oC
oC
ocC
oC
oC

OA

ocC
ocC
ocC

oC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

Reset
State

Pd-0

Pd-0

High
High
High
High

High

Low

Low

High

High

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

Pd-0!

pu-11

Pd-0!

S3/D4/C4
Power
Mode
Pd-0

Pd-0

High
High
High
High

High

Low

Low

High

High

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

Float!

S2/D3/C4
Power
Mode

Pd-0

Pd-0

High
High
High
High

High

Low
Low
High

High
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Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
E23 E16 H24 GPI1086 GP1086 ICOC pd-o0? Float! 3
4
E22 F18 E23 GPI1087 GP1087 ICOC pd-o0? Float! 3
Z
F21 F20 E22 GPI1088 GP1088 ICOC pd-o0? Float! 3
Z
F20 E17 G24 GPI1089 GP1089 ICOC pu-11 Float! 3
z
D23 F21 D23 GPI1090 GPI1090 ICOC pu-11 Float! 3
z
VCC_USB
A3 A5 c3 USBH1_N USBHL_N IAOA | Pd-08  Pd-08 Pd-08
Ad B5 B4 USBH1_P USBH1_P IAOA | Pd-0° Pd-08 Pd-08
C3 A3 B3 USBOTG_N USBOTG_N IAOA Hi-Z Hi-Z or Pd-0° | Hi-Z or
Pd-0°
B3 A4 A3 USBOTG_P USBOTG_P IAOA Hi-Z Hi-Z or Pd-0 Hi-Z or Pd-0
or Pu-18 19 | or pu-18 10
VCC_CARD1
AAll U1l AB14 GPIO3 GPIO3 ICOC pd-0! Float! 3
Z
AC8 AAl1l AC14 GPIO4 GPIO4 ICOC Pd-0! Float! 3
Z
AB11 V12 AB15 GPIO5 GPIOS ICOC Pd-0! Float! 3
Z
AC9 V13 AD17 GPIO6 GPIO6 ICOC pu-11 Float! 3
Z
AC10 W14 AB17 GPIO7 GPIO7 ICOC pd-0! Float! 3
Z
AA13 ul4 Y16 GPIO8 GPIO8 ICOC pd-0! Float! 3
Z
VCC_CARD2
AC11 ul2 AD16 GPI09 GPIO9 ICOC pd-0! Float! 3
Z
AC12 Y14 AB18 GPIO10 GPIO10 ICOC pd-0! Float! 3
Z
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm?2

Ball #

AB13

AC13

AB14

ACl4

Y15

AA15

RFU Balls

P4

B21

C19

Cc20

D18

15mm?2
Ball #

Vi4

ul6

V15

Y15

Y16

V16

J8

K8

N2

N8

P8

R15

R16

V17

w9

w20

Copyright © 2009 Marvell
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13mm
Ball #

AB19

AC20

AC19

AD20

Y17

AD19

E18

E20

F18

F19

N17

P17

R1

u17

AD11

Ball Name

GPI011

GPI1012

GPIO13

GPI1014

GPI015

GPIO16

RFU_P4/
RFU_J8/
RFU_E18

RFU_B21/
RFU_K8/
RFU_E20

RFU_C19/
RFU_N2/
RFU_F18

RFU_C20/
RFU_N8/
RFU_F19

RFU_D18/
RFU_P8/
RFU_N17

RFU_R15/R
FU_P17

RFU_R16/R
FU_R1

RFU_V17/R
FU_U17

RFU_WO/RF
U_AD11

RFU_W20

Function
After Reset

GPIO11

GPI1012

GPIO13

GPI1014

GPIO15

GPIO16

Type

ICOC

ICOC

ICOC

ICOC

ICOC

ICOC

Reset
State

Pd-0t

pu-11

Pd-0t

Pd-0t

pu-11

pu-11

S3/D4/C4
Power
Mode
Float!
Float!
Float!
Float!

Float!

Float!

S2/D3/C4
Power
Mode

3

Doc. No. MV-§105156-00 Rev. 2.0

Version -
Page 117



—

= PXA3xx (88AP3xx) Processor Family
M ARV EL L® Electrical, Mechanical, and Thermal Functional Specification

Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
w21 RFU_W21 — — — — —
No Connect (NC) Balls
Al B4 Al NC — — — — —
A2 C1 A2 NC — — — — —
Bl C5 A23 NC — — — — _
B2 D19 A24 NC — — — — —
A22 G4 B1 NC — — — — —
A23 L4 B24 NC — — — — —
B22 L8 E17 NC — — — — —
B23 M8 E19 NC — — — — _
V19 P4 W5 NC — — — — —
V20 P5 w7 NC — — — — —
W10 U3 W8 NC — — — — _
W19 V2 W9 NC — — — — —
Y19 u13 w12 NC — — — — —
Y20 w2 Y9 NC — — — — —
AA19 AA19 AB6 NC — — — — —
AA20 AC1 NC — — — — _
AB19 AC6 NC — — — — —
AB20 AC24 NC — — — — —
AB1 AD1 NC — — — — —
AB2 AD2 NC — — — — —
AC1 AD23 NC — — — — —
AC2 AD24 NC — — — — —
AB22 NC — — — — _
AB23 NC — — — — —
AC22 NC — — — — —
AC23 NC — — — — —
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm?2  15mm?2  13mm
Ball # Ball # Ball #

AA5
Internal NAND Signals

us

Power Supplies

El1l A10 B17
E14 Al13 C14
L4 A15 El1l
R20 H10 H10
w9 H11 H15
w13 H12 K8
Y12 K14 K17
L5 L5
L14 R8
M14 R17
N5 T24
N21 u10
P10 uis5
P11 AB16
P12 AC9
Y13
AAT
AA9
AA12
D7 Cc8 E8
B9 D10 C9
AA12 Y11 AC15
Y14 AAl14 AD18

Copyright © 2009 Marvell
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2

Ball Name

NC

DF_NWP

VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS

VCC_BBAT
T

VCC_BG

VCC_CARD
1

VCC_CARD
2

Function
After Reset

DF_NWP

VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS
VCC_APPS

VCC_BBATT

VCC_BG

VCC_CARD1

VCC_CARD?2

Type

Input

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

PS

PS

PS

Reset
State

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input

Input

Input

S3/D4/C4
Power
Mode

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input

Input

Input

S2/D3/C4
Power
Mode

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input

Input

Input
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm
Ball #

R19

V4

W6

w8

Y11

B11

E16

F19

w21

AA16

K19

M19

D1

G3

G5

J1

M5

R5

T5

2

15mm?2

Ball #

P15

P20

Gl11

T9

T10

T11

T12

T13

E15

G10

G15

T16

K16

L16

M16

D5

G5

G6

H6

J6

K6

L6

M6

N6

P6

R6

T6

13mm
Ball #

R22

Y6

AB4

AB7

AB10

AB13

AC12

All

C16

F24

V22

AB20

K19

D2

E3

F3

G5

J5

K5

N5

T5

V5

Y2
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Ball Name

vcC_Cl
vcC_Cl
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
vCC_lo1
vceC_lo1
vcC_lo1
VCC_103
VCC_103
VCC_LCD
VCC_LCD
VCC_LCD
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM

VCC_MEM

Function
After Reset

VCC_Cl
VCC_Cl
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
VCC_DF
vCC_Io1
vcc_lo1
vce_lo1
VCC_I03
VCC_103
VCC_LCD
VCC_LCD
VCC_LCD
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM
VCC_MEM

VCC_MEM

Type

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C4
Power Power
Mode Mode
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm
Ball #

H20

D10

E17

G20

H5

P3

P19

wi4

AAT7

A8

C13

W16

D19

Y9

B4

J9

J10

Ji1

J12

J13

J14

J15

E10

2

15mm

Ball #

u6

V5

G17

E4

G9

Gl14

H15

J5

J15

N15

R14

T5

u9

D9

D12

AAL6

B19

C18

AA8

B3

A9

A20

A21

B13

B16

B20

B21

c2
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2

13mm
Ball #

H20

B18

c21

F9

H6

N19

P6

u6

W16

AC8

B8

Ci1

AC22

B21

wii

A4

C17

E7

E12

H8

H9

H11

H13

H14

2

Ball Name

VCC_MEM
VCC_MEM
VCC_MSL
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT

VCC_OSC1
3M

VCC_PLL
VCC_PLL
VCC_SRAM
VCC_SRAM
VCC_SRAM
VCC_USB
VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

Function
After Reset

VCC_MEM
VCC_MEM
VCC_MSL
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT
VCC_MVT

VCC_0OSC13M

VCC_PLL
VCC_PLL
VCC_SRAM
VCC_SRAM
VCC_SRAM
VCC_USB
VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

Type

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

Reset
State
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S2/D3/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm

Ball #

E13

G19

J5

L5

K9

K10

K11

K12

K13

K14

K15

L9

L10

L11

L12

L13

L14

L15

M9

M10

M11

M12

M13

M14

M15

N9

N10

N11

2

15mm?2

Ball #

F4

H8

H9

H13

H14

J14

K5

M5

N14

N20

P9

P13

P14

R5

R8

T8

T14

Y7

AA13

D7

13mm
Ball #

H17

J8

J17

L8

L17

M6

M8

M17

N8

P8

T8

T23

us

us

U9

U1l

Uiz

u13

ui4

ul6

AC10

AC16

AC17

ADS8
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Ball Name

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

Function

After Reset

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

Type

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

S3/D4/C4 S2/D3/C4
Power Power
Mode Mode
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
Input Input
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Table 11: PXA30x Pin Usage Summary (Continued)

19mm2  15mm?2  13mm
Ball # Ball # Ball #
N12
N13
N14
N15
P9
P10
P11
P12
P13
P14
P15
R9
R10
R11
R12
R13
R14
R15
W12

Y10

Y13

C6

B7 D8 F8
D11 C10 F10

AAl4 Y12 Y15

AB12

Copyright © 2009 Marvell

April 6, 2009 Released

2

Ball Name

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS_BBATT
VSS_BG

VSS_CARD
1

VSS_CARD
1

Function
After Reset
VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS
VSS_BBATT
VSS_BG

VSS_CARD1

VSS_CARD1

Type

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input

S3/D4/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input

S2/D3/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input

Doc. No. MV-§105156-00 Rev. 2.0

Version -
Page 123



—

= PXA3xx (88AP3xx) Processor Family
M ARV EL L® Electrical, Mechanical, and Thermal Functional Specification

Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4
Ball # Ball # Ball # After Reset State Power Power
Mode Mode
AA15 AC18 VSS_CARD | VSS_CARD2 PS Input Input Input
2
T19 P19 T19 VSS_Cl VSS_Cl PS Input Input Input
V5 G12 w14 VSS_DF VSS_DF PS Input Input Input
W7 R9 Y5 VSS_DF VSS_DF PS Input Input Input
w1l R10 Y8 VSS_DF VSS_DF PS Input Input Input
R11 Y10 VSS_DF VSS_DF PS Input Input Input
R12 Y11 VSS_DF VSS_DF PS Input Input Input
R13 Y13 VSS_DF VSS_DF PS Input Input Input
Y1 VSS_DF VSS_DF PS Input Input Input
Y2 VSS_DF VSS_DF PS Input Input Input
AAl VSS_DF VSS_DF PS Input Input Input
AA2 VSS_DF VSS_DF PS Input Input Input
D12 F15 Al8 VSS_ 101 VSS_101 PS Input Input Input
D16 G13 B11 VSS_ 101 VSS_101 PS Input Input Input
E19 B22 VSS_|01 VSS_|O1 PS Input Input Input
u20 T15 u20 VSS_|03 VSS_I03 PS Input Input Input
AB16 Y20 AB24 VSS_103 VSS_103 PS Input Input Input
Y21 VSS_103 VSS_103 PS Input Input Input
AA20 VSS_103 VSS_103 PS Input Input Input
AA21 VSS_103 VSS_103 PS Input Input Input
K20 K15 M20 VSS_LCD VSS_LCD PS Input Input Input
M20 L15 VSS_LCD VSS_LCD PS Input Input Input
M15 VSS_LCD VSS_LCD PS Input Input Input
E2 F6 C1 VSS_MEM VSS_MEM PS Input Input Input
F4 F7 c2 VSS_MEM VSS_MEM PS Input Input Input
F5 G7 F5 VSS_MEM VSS_MEM PS Input Input Input
H4 H7 G6 VSS_MEM VSS_MEM PS Input Input Input
J2 J7 H5 VSS_MEM VSS_MEM PS Input Input Input
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Table 11:

19mm?2

Ball #

M4

P5

T4

U4

H19

C9

D13

w15

C4

PXA30x Pin Usage Summary (Continued)

15mm?
Ball #
K7

L7

M7

N7

P7

R7

T7

u7
F17

E9

Ell
E12
W16
Al
A2
B1

B2
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13mm
Ball #

J6

K6

L6

N6

R6

T6

V6

Y3

G20

C10

C13

AD21

B2

Ball Name

VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MSL

VSS_0OSC1
3M

VSS_PLL
VSS_PLL
VSS_PLL
VSS_USB
VSS_USB
VSS_USB

VSS_USB

Function
After Reset

VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MEM
VSS_MSL

VSS_0OSC13M

VSS_PLL
VSS_PLL
VSS_PLL
VSS_USB
VSS_USB
VSS_USB

VSS_USB

Type

PS
PS
PS
PS
PS
PS
PS
PS
PS

PS

PS
PS
PS
PS
PS
PS

PS

Reset
State

Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input
Input
Input
Input
Input
Input

Input

S3/D4/C4
Power
Mode

Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input
Input
Input
Input
Input
Input

Input

S2/D3/C4

Pow
Mod

Input
Input
Input
Input
Input
Input
Input
Input
Input

Input

Input
Input
Input
Input
Input
Input

Input

er
()
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Table 11: PXA30x Pin Usage Summary (Continued)

2 2 2

19mm 15mm 13mm Ball Name @ Function Type Reset S3/D4/C4 S2/D3/C4

Ball # Ball # Ball # After Reset State Power Power
Mode Mode

1. GPIO reset/S3 operation: After any reset is asserted or if PXA30x processor is in S3/D4/C4 power mode, these pins are

»

©e~NDO

11.

12.

configured as the primary function of the MFP (generally as GPIO input) and default pullup or pulldown occurs.
Crystal oscillator pins: These pins connect the external crystals to the on-chip oscillators and are not affected by either
reset or S2/D3/C4 power mode. For more information, For more information, see the “Clocks Control and Power
Management” chapter in the PXA3xx Processor Family Vol. I: System and Timer Configuration Developers Manual.
Each MFP output value is based on MFPRxx[Sleep_sel], MFPRxx[sleep_data], MFPRxx[sleep_oe_n],
MFPRxx[pull_sel], MFPRxx[pullup_en] and MFPRxx[pulldown_en] following S2/D3/C4 wake-up. To prevent
unnecessary current drain, ensure input signals are not floating during low-power modes. Each GPIO to be driven can
be programmed to a 0/1 or be pulled up or pulled down during S2/D3/C4 power mode if the MVT and the 10 (HVT)
supplies are present.

Logic low when OSCC[TENSX] bit is cleared, CLK_TOUT when OSCC[TENSX] is set. Configure TENS2 for S2/D3/C4
mode and TENS3 for S3/D4/C4 power mode.

Pulldown always enabled.

Output functions during S2/D3/C4 power mode.

Pullup always enabled.

20 KQ nominal, 14.5 KQ min - 24.5 KQ max

Pd-0 if UP20CR[DMPDE] is set, then Pd-0, Hi-Z if UP20OCR[DMPDE] is cleared.

. Hi-Z if UP20CR[DPPDE] is cleared and UP20CR[DPPUE] is cleared; Pu-1 if UP20CR[DPPDE] is cleared and

UP20CR[DPPUE] is set; Pd-0 if UP20CR[DPPDE] is set and UP20CR[DPPUE] is cleared. Setting UP20CR[DPPDE]
and UP20CR[DPPUE] at the same time is not allowed.

This signal’s pullup/pulldown is enabled during power-on, hardware, global watchdog and GPIO resets. The
pullup/pulldown must be disabled by software by setting PCFR[PUDH] after the external devices driving these pins are
configured.

There is no pullup or pulldown on this pin. Asserts if PCFR[SL_ROD] is clear.

4.2.4 Signal Type Definitions

Table 12 contains the signal type definitions for Table 9, Table 10 and Table 11.

Table 12:  Signal Types

Abbreviation Type Description Abbreviation Type Description

SSTL input, CMOS output,

IC CMOS input ISOCZ three-stateable

ocC CMOS output OA Analog output

ocz CMOS output, three-stateable IAOCA Analog bidirectional

ICOCz CMOS bidirectional, three-stateable IAOAZ Analog bidirectional - three-stateable

1A Analog input PS Power supply

(O} SSTL output IS SSTL Input

ICSOCZ t(;l:/fl}(g_sst(;rtesasb'll'é_ input, CMOS output,
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5 Maximum Ratings and Operation

Conditions

5.1 Absolute Maximum Ratings

The absolute maximum ratings (shown in Table 13) define limitations for electrical and thermal
stresses. These limits prevent permanent damage to the PXA3xx Processor Family.

| ;] | Absolute maximum ratings are not operating ranges. Operation at absolute maximum

ratings is not guaranteed.
Note

Table 13: Absolute Maximum Ratings

Symbol Description Min
Ts Storage temperature -40
Voltage applied to VCC_BBATT 2.0

Voltage applied to high-voltage supply pins
VCC_MSL, VCC_CARD2, VCC_CARD1, VCC_I0O1, VCC_ClI,
VCC_DF, VCC_LCD).VCC_l03

VCC_I0O4, VCC_I06, VCC_TSI (PXA32x Only) VSS-0.3
Vee Hy
VCC_USB (PXA32x and PXA30x only)
VCC_BIAS (PXA31x only)
VCC_ULPI (PXA31x only) VSS-0.3
Vee mv Voltage applied to low-voltage supply pins VSS-0.3
(VCC_MVT, VCC_BG, VCC_PLL, VCC_0OSC13M, VCC_MEM)
Vee v Voltage applied to low-voltage supply pins VSS-0.3
(VCC_APPS, VCC_SRAM)
Vip Voltage applied to non-supply pins except PXTAL_IN, VSS-0.3
PXTAL_OUT, TXTAL_IN, and TXTAL_OUT pins
Vip_x Voltage applied to XTAL pins VSS-0.3

(PXTAL_IN, PXTAL_OUT, TXTAL_IN, TXTAL_OUT)
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Max

125

4.0

VSS+4.0

VSS+2.0

VSS+2.0

VSS+1.54

VSS+4.0

VSS+1.9

Units

°C

<

< < < < <
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Table 13: Absolute Maximum Ratings (Continued)

Symbol Description
Vesp Maximum ESD stress voltage, three stresses HBM?!
maximum:

« Any pin to any supply pin, either polarity, or ~ CDM?
¢ Any pin to all non-supply pins together,
either polarity

leos Maximum DC input current (electrical overstress) for any
non-supply pin

NOTE:
1. HBM =human body model
2. CDM = charge device model

5.2 Operating Conditions

Min

Max Units
2000 \%
700 \%

5 mA

This section discusses operating voltage, frequency, and temperature specifications for the PXA3xx

Processor Family.

Table 14 shows each power domains supported voltages. Table 14 also shows the application core
frequency and supply voltage operating ranges for VCC_SRAM and VCC_APPS of the PXA32x
processor, PXA31x processor and the PXA30x processor. Each frequency range is specified in one

of the following formats:

(turbo frequency / run frequency / internal switch bus frequency / internal system bus frequency)

or

(turbo frequency / run frequency / internal switch bus frequency / internal system bus frequency /

SRAM frequency)

or

(Power Mode (Sx/Dx/Cx) / SRAM frequency (optional))

Refer to the “Clocks Controller and Power Management Unit” chapter of the PXA3xx Processor
Family Vol. I: System and Timer Configuration Developers Manual for supported frequencies and

clock-register settings as listed in Table 14.

Table 14: Voltage, Temperature, and Frequency Electrical Specifications

Symbol Description

Operating Temperature
Tcase Package operating temperature (Standard Temp)

Tcase Package operating temperature (Extended Temp)
(PXA32x Only)

Min

Theta Jc Junction-to-case temperature gradient (VF-BGA) —

VCC_BBATT Voltage

Vccbatt Voltage applied on VCC_BBATT
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2.40

Typical

2.00

3.00

Max

+85

+85

3.60

Units n
g
o
z

°C 1

°C 1

°c/ —

watt

V J—
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Table 14: Voltage, Temperature, and Frequency Electrical Specifications (Continued)

Symbol

Tbbattramp

VCC_MVT Volta
Vcemvt_0
Veemvt_1
Veemvt_2
Tsysramp
VCC_BG Voltag
Vccbg_ 0

Vcebg_ 1

Vccbg_2

Tsysramp

Description

Ramp Rate

ge
Voltage applied on VCC_MVT in S3/D4/C4
Voltage applied on VCC_MVT

Voltage applied on VCC_MVT

Ramp Rate

e

Voltage applied on VCC_BG in S3/D4/C4
Voltage applied on VCC_BG

Voltage applied on VCC_BG

Ramp Rate

VCC_PLL Voltage

Vcepll_0
Veepll_1
Veepll_2

Tsysramp

Voltage applied on VCC_PLL in S3/D4/C4
Voltage applied on VCC_PLL
Voltage applied on VCC_PLL

Ramp Rate

VCC_OSC13M Voltage

Vccoscl3m_0
Vccoscl3m_1
Vccoscl3m_2

Tsysramp

VCC_APPS Voltage at Frequency Ranges (Turbo/Run/Switch/System Bus), (Power Mode

Voltage applied on VCC_OSC13M in S3/D4/C4

Voltage applied on VCC_0OSC13M
Voltage applied on VCC_0OSC13M

Ramp Rate

(Sx/Dx/Cx)) (Standard BIN Only)

Vccapps_0

Vccapps_1

Vccapps_2
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Voltage applied on VCC_APPS in S3/D4/C4,

S2/D3/C4

Voltage applied on VCC_APPS at S0/DOCS/CO,

104/104/104/104, 208/208/208/104

Voltage applied on VCC_APPS at
416/208/208/156

Min

5.0
uVius

1.70
1.80

2.00

1.70
1.80

2.00

1.70
1.80

2.00

1.70
1.80

2.00

1.05

1.05

Typical

1.80
1.90

10.00

1.80
1.90

10.00

1.80
1.90

10.00

0
1.80
1.90

10.00

1.10

1.10

Max

20.00

1.90

2.00

12.00

1.90

2.00

12.00

1.90

2.00

12.00

1.90

2.00

12.00

1.2

12

Units

Vius

mV/us

mV/us

mV/us

\Y
\Y
\Y

mV/us

Notes

2,5
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Table 14: Voltage, Temperature, and Frequency Electrical Specifications (Continued)

Symbol Description Min Typical Max Units

(%]
0
(]
z
Vccapps_3 Voltage applied on VCC_APPS at 1.31 1.375 1.475 \% 2
624/312/312/208
Vecapps_4 Voltage applied on VCC_APPS in S0/D2/C2, 1.33 1.40 1.50 \Y 5

S0/D1/C2 or at 806/403/403/208"
Tpwrramp Ramp Rate 2.00 10.00 12.00 mV/us —

VCC_SRAM Voltage at Frequency Range (Turbo/Run/Switch/System Bus/SRAM), (Power Mode
(Sx/Dx/Cx) @ SRAM frequency) (Standard BIN Only)

Vcesram_0 Voltage applied on VCC_SRAM in S3/D4/C4 or — 0 — \Y, —
S2/D3/C4

Vcesram_1 Voltage applied on VCC_SRAM at S0/DOCS/CO, 1.05 1.10 1.20 \Y, 2,5
104/104/104/104 or 208/208/208/104

Vcesram_2 Voltage applied on VCC_SRAM at 1.05 1.10 1.2 Y, 2
416/208/208/156

Vcesram_3 Voltage applied on VCC_SRAM at 1.31 1.375 1475 V 2,5
624/312/312/208

Vcesram_4 Voltage applied on VCC_SRAM in S2/D3/C4%, 1.33 1.40 15 Vv 2,5

S0/D2/C2, S0/D1/C2, or 806/403/403/2087

Tpwrramp Ramp Rate 2.00 10.00 12.00 mV/us 6

VCC_APPS Voltage at Frequency Ranges (Turbo/Run/Switch/System Bus), (Power Mode
(Sx/Dx/Cx)) (Low Power BIN Only)

Vccapps_0 Voltage applied on VCC_APPS in S3/D4/C4, or — 0 — \Y, —
S2/D3/C4

Vccapps_1 Voltage applied on VCC_APPS at S0/DOCS/CO, 0.975 1.00 1.10 Y, 2,5
104/104/104/104, 208/208/208/104

Vccapps_2 Voltage applied on VCC_APPS at 1.05 1.10 1.2 \Y, 2
416/208/208/156

Vccapps_3 Voltage applied on VCC_APPS at 1.31 1.375 1.475 Y, 2
624/312/312/208

Vccapps_4 Voltage applied on VCC_APPS in S0/D2/C2, 1.33 1.40 1.50 \Y, 2

S0/D1/C2 or at 806/403/403/208"

Tpwrramp Ramp Rate 2.00 10.00 12.00 mV/us —

VCC_SRAM Voltage at Frequency Range (Turbo/Run/Switch/System Bus/SRAM), (Power Mode
(Sx/Dx/Cx) @ SRAM frequency) (Low Power BIN Only)

Vcesram_0 Voltage applied on VCC_SRAM in S3/D4/C4 or — 0 — \Y, —
S2/D3/C4
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Table 14: Voltage, Temperature, and Frequency Electrical Specifications (Continued)

Symbol

Vcesram_1

Vccsram_2

Vcesram_3

Vccsram_4

Tpwrramp

Description

Voltage applied on VCC_SRAM at S0/DOCS/CO0,

104/104/104/104 or 208/208/208/104

Voltage applied on VCC_SRAM at
416/208/208/156

Voltage applied on VCC_SRAM at
624/312/312/208

Voltage applied on VCC_SRAM in S2/D3/C4%,
S0/D2/C2, S0/D1/C2 or at 806/403/403/2087

Ramp Rate

VCC_MEM Voltage

Vcecmem_0
Vcecmem_1

Tsysramp

Voltage applied on VCC_MEM in S3/D4/C4

Voltage applied on VCC_MEM

Ramp Rate

VCC_IO1 Voltage

Vcciol_0
Vcciol_1
Vcciol 2
Vcciol_3

Tsysramp

Voltage applied on VCC_I|O1 in S3/D4/C4
Voltage applied on VCC_|01
Voltage applied on VCC_|01
Voltage applied on VCC_|01

Ramp Rate

VCC_IO3 Voltage

Vccio3_0
Vccio3_1
Vccio3_2
Vccio3_3

Tsysramp

Voltage applied on VCC_103 in S3/D4/C4
Voltage applied on VCC_103
Voltage applied on VCC_I03
Voltage applied on VCC_|03

Ramp Rate

VCC_104 Voltage (PXA32x Only)

Vccio4_0
Vcciod_1
Vcciod_2

Vccio4_3
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Voltage applied on VCC_104 in S3/D4/C4
Voltage applied on VCC_104
Voltage applied on VCC_104

Voltage applied on VCC_104

Min

0.975

1.05

131

1.33

2.00

1.70

2.00

1.70

2.70

2.97

2.00

1.70

2.70

2.97

2.00

1.70
2.70

2.97

Typical

1.00

1.10

1.375

1.40

10.00

1.80

10.00

1.80
3.00
3.30

10.00

1.80
3.00
3.30

10.00

1.80
3.00

3.30

Max

1.20

1.2

1.475

15

12.00

1.90

12.00

1.98

3.30

3.63

12.00

1.98

3.30

3.63

12.00

1.98
3.30

3.63

Units

mV/us

mV/us

< < < <

mV/us

< < < <

mV/us

< < < <

Notes

N
3]
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Table 14: Voltage, Temperature, and Frequency Electrical Specifications (Continued)

Symbol Description

Tsysramp Ramp Rate

VCC_I06 Voltage (PXA32x Only)

Vccio6_0 Voltage applied on VCC_|O6 in S3/D4/C4
Vccio6_1 Voltage applied on VCC_IO6

Vccio6_2 Voltage applied on VCC_106

Vccio6_3 Voltage applied on VCC_l106

Tsysramp Ramp Rate

VCC_MSL Voltage

Veemsl_0 Voltage applied on VCC_MSL in S3/D4/C4
Veemsl_1 Voltage applied on VCC_MSL

Vcemsl_2 Voltage applied on VCC_MSL

Vcemsl_3 Voltage applied on VCC_MSL

Tsysramp Ramp Rate

VCC_LCD Voltage

Vccled_0 Voltage applied on VCC_LCD in S3/D4/C4
Vccled_1 Voltage applied on VCC_LCD

Vccled_2 Voltage applied on VCC_LCD

Vccled_3 Voltage applied on VCC_LCD

Tsysramp Ramp Rate

VCC_BIAS Voltage (PXA310 only)

Vccebias_0 Voltage applied on VCC_BIAS in S3/D4/C4
Vccbias_1 Voltage applied on VCC_BIAS
Tsysramp Ramp Rate

VCC_USB Voltage (PXA32x and PXA30x only)

Vccusb_0 Voltage applied on VCC_USB in S3/D4/C4
Vccusb_1 Voltage applied on VCC_USB
Tsysramp Ramp Rate

VCC_ULPI Voltage (PXA31x only)
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Min

1.70

2.70

2.97

1.70

2.70

2.97

2.00

1.70

2.70

2.97

2.00

1.80

2.00

3.00

2.00

Typical

10.00

1.80
3.00
3.30

10.00

1.80
3.00
3.30

10.00

1.80
3.00
3.30

10.00

3.30

10.00

3.30

10.00

Max

12.00

1.98

3.30

3.63

12.00

1.98

3.30

3.63

12.00

1.98

3.30

3.63

12.00

3.6

12.00

3.6

12.00

Units

Notes

mV/us —

mV/us —

< < < <
|

mV/us 6

< < < <
|

mV/us 6

mV/us 6

mV/us 6
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Table 14: Voltage, Temperature, and Frequency Electrical Specifications (Continued)

Symbol Description Min Typical Max Units @
2
Vcculpi_0 Voltage applied on VCC_ULPI in S3/D4/C4 — 0 — \% —
Vcceulpi_1 Voltage applied on VCC_ULPI 1.70 1.80 1.98 Vv —
Tsysramp Ramp Rate 2.00 10.00 12.00 mV/us 6
VCC_CARD1 Voltage
Vcccardl_0 Voltage applied on VCC_CARDL1 in S3/D4/C4 — 0 — \% —
Vcccardl_1 Voltage applied on VCC_CARD1 1.70 1.80 1.98 Y, —
Vcccardl_2 Voltage applied on VCC_CARD1 2.70 3.00 3.30 Y, —
Vcccardl_3 Voltage applied on VCC_CARD1 2.97 3.30 3.63 \% —
Tsysramp Ramp Rate 2.00 10.00 12.00 mV/us 6
VCC_CARD2 Voltage
Vcccard2_0 Voltage applied on VCC_CARD2 in S3/D4/C4 — 0 — Y, —
Vcccard2_1 Voltage applied on VCC_CARD2 1.70 1.80 1.98 Y, —
Vcccard2_2 Voltage applied on VCC_CARD?2 2.70 3.00 3.30 \% —
Vcccard2_3 Voltage applied on VCC_CARD?2 2.97 3.30 3.63 \% —
Tsysramp Ramp Rate 2.00 10.00 12.00 mV/us 6
VCC_DF Voltage
Vcedf_0 Voltage applied on VCC_DF in S3/D4/C4 — 0 — \% —
Vcedf 1 Voltage applied on VCC_DF 1.70 1.80 1.98 \% —
Vcedf_2 Voltage applied on VCC_DF 2.70 3.00 3.30 Vv —
Vcedf_3 Voltage applied on VCC_DF 2.97 3.30 3.63 Y, —
Tsysramp Ramp Rate 2.00 10.00 12.00 mV/us 6
VCC_CI Voltage
Vccci_0 Voltage applied on VCC_ClI in S3/D4/C4 — 0 — \% —
Vceei_1 Voltage applied on VCC_CI 1.70 1.80 1.98 Y —
Vcceei_2 Voltage applied on VCC_CI 2.70 3.00 3.30 Y, —
Vccci_3 Voltage applied on VCC_CI 2.97 3.30 3.63 \% —
Tsysramp Ramp Rate 2.00 10.00 12.00 mV/us 6
VCC_TSI Voltage (PXA32x Only)
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Table 14: Voltage, Temperature, and Frequency Electrical Specifications (Continued)

Symbol Description Min Typical Max Units

(]

=

o

z
Vcctsi_0 Voltage applied on VCC_TSI in S3/D4/C4 — 0 — \% —
Vccetsi_1 Voltage applied on VCC_TSI 2.97 3.30 3.63 \% —
Tsysramp Ramp Rate — 10.00 12.00 mV/us —
NOTE:

1. System design must ensure that the device case temperature is maintained within the specified limits. In some
system applications it may be necessary to use external thermal management (for example, a package-mounted
heat spreader) or configure the device to limit power consumption and maintain acceptable case temperatures.

2. The voltage ranges specified for VCC_APPS and VCC_SRAM are the targeted voltage ranges for the product. These
ranges may extend or narrow depending on actual product performance and product skews. Marvell recommends
that extended voltage and current capabilities be designed into the power management IC to accommodate future
changes to this specification without requiring changes to the power management IC.

3. VCC_MVT requires the capability to increase from the normal operating voltage of 1.8 V to 1.9 V during certain times.
This increased voltage is required under certain conditions, not during normal operation. When VCC_MVT is raised
to 1.9V, it is operating in “boost mode”. Boost mode is only used during factory programming. If VCC_PLL,
VCC_OSC13M and VCC_BG are supplied by the same PMIC supply, which is the method Marvell recommends,
these other voltages also operate at 1.9 V. Maximum current capabilities and voltage tolerances are identical in boost
mode and normal operation.

4. This option allows one or more 128 Kbyte SRAM banks to retain state during S2/D3/C4 mode.

5. Reset voltage for VCC_APPS and VCC_SRAM is 1.4 V and the startup frequency is 104/104/104/104 MHz.

6. Min ramp rate = (Maximum voltage transition) / (LPM_DEL - ((Power 12C command execution time))

7. PXA32x Only
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6.1

Electrical Specifications

This chapter includes DC voltage and current characteristics as well as crystal and oscillator
specifications for the PXA3xx Processor Family.

DC Voltage and Current Characteristics

The DC characteristics for each pin include input-sense levels, output-drive levels, current and
pullup/down resistive values. These parameters can be used to determine maximum DC loading
and to determine maximum transition times for a given load.

Table 15 shows the DC operating conditions for the input, output, and 1/0 pins used by the EMPI bus
controlled by the DMEMC. Table 16 applies to all signals powered by VCC_high. VCC_high is not a
physical supply on the PXA3xx processors, but the term used to refer to the collective groups of high
voltage supplies which consist of VCC_101, VCC_l03, VCC_104 (PXA32x Only), VCC_I0O6
(PXA32x Only), VCC_DF, VCC_CI, VCC_CARD1, VCC_CARD2, VCC_LCD, VCC_USB (PXA32x
and PXA30x Only), VCC_BIAS (PXA31x Only), VCC_ULPI (PXA31x Only) and VCC_MSL.

Table 15: DDR Input, Output, and I/O Pins AC/DC Operating Conditions

Symbols

Description Min Typical Max Unit Notes

Input DC Operating Conditions (SSTL receiver)?

Vlh(dc)

Vilde)

Vih(ae)

Vilac)

RpuLLup

RpuLLboWN

Input high voltage 0.7 * — VCC_MEM + \% 2
VCC_MEM 0.3
Input low voltage -0.3 — 0.3* \Y 2
VCC_MEM
Input high voltage 0.8* — VCC_MEM + \% —
VCC_MEM 0.3
Input low voltage -0.3 — 0.2* \Y —
VCC_MEM
Pullup Resistance 653 100 160% KQ 5,6
Pulldown Resistance 55° 100 175% KQ 5,6

Output DC Operating Conditions (VCC_MEM = 1.8 V)

Vo High-level output voltage 0.9* — VCC_MEM \Y lon =
Absolute Load Current VCC_MEM (min)
achieving Voh -6.5 mA

VoL Low-level output voltage VSS — 0.1* \% loL =
Absolute Load Current VCC_MEM (min)
achieving Vol 6.5 mA
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Table 15: DDR Input, Output, and I/O Pins AC/DC Operating Conditions (Continued)

Symbols Description Min

NOTE:
Use values when SSTL (differential) receiver is enabled. See EMPI[SSTL_DMEM_EN] and EMPI[SST_SMEM_EN]
register definitions in the PXA3xx Processor Family Vol. Il: Memory Controller Configuration Developers Manual.

The Schmidt trigger must be disabled for SSTL mode. EMPI[SCHM_DMEM_EN] must be cleared. Register definitions
are found in the PXA3xx Processor Family Vol. [l: Memory Controller Configuration Developers Manual.

1.

2.

o gAw

Max voltage, Minimum temperature
Min voltage, Maximum temperature

Max

Unit Notes

Enabled during reset, S2/D3/C4 power state, and S3/D4/C4 power mode. Not enabled through software control.
Enabled and disabled using EMPI[PW_DQN] and EMPI[PD_DQS]. See EMPI[PW_DQN] and EMPI[PD_DQS] register
definitions in the PXA3xx Processor Family Vol. 1l: Memory Controller Configuration Developers Manual.

Table 16: MFP Input, Output, and 1/0O Pins DC Operating Conditions

Symbols Description Min

Input DC Operating Conditions (vcc = 1.8 V Typical)

Vih Input high voltage VCC_high *
0.8

Vi) Input low voltage -0.3

Vhys Hysteresis (V|14 - Vi1.) 0.4

RpuLLUP Pullup Resistance 40!

RpuLLbown | Pulldown Resistance 40t

Input DC Operating Conditions (vcc = 3.0 and 3.3 V Typical)

Vih Input high voltage 0.8*
VCC_high

Vi, Input low voltage -0.3

Vhys Hysteresis (Vir4 - ViT.) 0.4

RpULLUP Pullup Resistance 20t

RpulLpown ~ Pulldown Resistance 20t
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Typical

110

110

45

45

Max

VCC_high +
0.3

VCC_high *
0.2

VCC_high *
0.5

2002

2002

VCC_high +
0.3

VCC_high *
0.2

VCC_high *
0.5

1002

1002

Unit

KQ

KQ

KQ

KQ

Notes
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Table 16: MFP Input, Output, and I/0 Pins DC Operating Conditions (Continued)

Symbols Description Min Typical Max
Output DC Operating Conditions (VCC = 1.8 V Typical)

VOH6 High-level output voltage 0.9* — VCC_high
Absolute Load Current VCC_high

1X achieving Voh

2X

3X

4X

6X

8X

10X

12X

Vo,_6 Low-level output voltage VSS — 0.1*
Absolute Load Current VCC_high

1X achieving Vol

2X

3X

4X

6X

8X

10X

12X

Output DC Operating Conditions (vccp = 3.0 and 3.3 V Typical)

VOH6 High-level output voltage VCC_high * VCC_high
Absolute Load Current 0.9 —

1X achieving Voh

2X

3X

4X

6X

8X

10X

12X

Vo ® Low-level output voltage 0.1*
Absolute Load Current VSS — VCC_high

1X achieving Vol

2X

3X

4X

6X

8X

10X

12X

Output DC Operating Conditions (VCC = 1.8, 3.0 and 3.3 V Typical)

loz Three-state output leakage — — 40
current
Ibbg Quiescent supply current — — 1
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Unit

nA

nA

Notes

lon = (MA min)
-0.4
-0.8
-1.2
-1.6
-2.4
-3.2
-4.0
-4.8

loL = (MA min)
0.5
1.0
1.5
2.0
3.0
4.0
5.0
6.0

lon = (MA min)
-1.5

-3.0

-4.5

-6.0

-9.0

-12.0

-15.0

-18.0

loL =
(mA min)
1.25

25

3.75

7.5
10
12.5
15
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Table 16: MFP Input, Output, and I/0 Pins DC Operating Conditions (Continued)
Symbols Description Min Typical Max Unit Notes

NOTE:

1. Max voltage, Minimum temperature

2. Min voltage, Maximum temperature

3. VCC_high references to VCC_l01, VCC_IO3, VCC_|04, VCC_l06, VCC_DF, VCC_CI, VCC_CARD1, VCC_CARD2,
VCC_LCD, VCC_USB supplies.

4. Use MFPRxx[pull_sel] and MFPRxx[pullup_en] bits to enable or disable pullups.

Use MFPRxx[pull_sel] and MFPRxx[pulldown_en] bits to enable or disable pulldowns.

6. Multi-Function Pin (MFP) drive strength is programmable using MFPRxx[drive] bitfield. MFPR register definitions are
found in the PXA3xx Processor Family Vol. I: System and Timer Configuration Developers Manual.

o

6.2 Oscillator Electrical Specifications

The PXA3xx processors contains two oscillators: a 32.768 kHz oscillator and a 13.000 MHz
oscillator. Each oscillator requires a specific crystal.

6.2.1 32.768 kHz Oscillator Specifications

The 32.768 kHz crystal is connected between the TXTAL_IN (amplifier input) and TXTAL_OUT
(amplified output). Table 17 lists example 32.768 kHz crystal specifications.

To drive the 32.768 kHz crystal pins from an external source:

1. Drive the TXTAL_IN pin with a digital signal that has low and high levels as listed in Table 17.
2. Ground the TXTAL_OUT pin.

Table 18 lists example 32.768 kHz oscillator specifications.

Table 17: Typical 32.768 kHz Crystal Requirements 1

Parameter Minimum Typical Maximum Units
Frequency range — 32.768 — kHz
Frequency tolerance -30 — +30 ppm
Frequency stability, parabolic coefficient — — -0.04 ppm/(A°C)2
Drive level — — 1.0 uw

Load capacitance (C) — 12.5 — pf

Series resistance (Rg) — 18 85 kQ

NOTE:

1. A capacitor is required from TXTAL_IN to ground and from TXTAL_OUT to ground. The capacitors must be 22.0 pF,
5%, +/-30ppm/C temperature coefficient.

Table 18: Typical External 32.768 kHz Oscillator Requirements

Symbol Description Min Typical Max Units

Amplifier Specifications
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Table 18: Typical External 32.768 kHz Oscillator Requirements (Continued)

Symbol Description Min Typical Max Units
VIH_X Input high voltage, TXTAL_IN 0.8 — 1.0 \%
VIL_X Input low voltage, TXTAL_IN -0.10 0.00 0.10 \%
IIN_XT Input leakage, TXTAL_IN — — 10 UA
CIN_XT Input capacitance, TXTAL_IN/TXTAL_OUT — 18 25 pf
tS_XT Stabilization time — — 2 S
SR_XT Slew Rate 46 — — mV/us

Board Specifications

RP_XT Parasitic resistance, TXTAL_IN/TXTAL_OUT to 20 — — MQ
any node
CP_XT Parasitic capacitance, TXTAL_IN/TXTAL_OUT, — — 5 pf
total
COP_XT Parasitic shunt capacitance, TXTAL_IN to — — 0.4 pf
TXTAL_OUT
6.2.2 13.000 MHz Oscillator Specifications

The 13.000 MHz crystal is connected between the PXTAL_IN (amplifier input) and PXTAL_OUT
(amplified output). Table 19 lists the 13.000 MHz crystal specifications.

To drive the 13.000 MHz crystal pins from an external source:

1. Drive the PXTAL_IN pin with a digital signal with low and high levels as listed in Table 20.
2. Float the PXTAL_OUT pin

Table 20 lists the 13.000 MHz oscillator specifications.

Table 19: Typical 13.000 MHz Crystal Requirements

Parameter Minimum Typical Maximum Units
Frequency range 12.997 13.000 13.002 MHz
Frequency tolerance at 25°C -50 — +50 ppm
Oscillation mode Fundamental —
Maximum change over temperature range -50 — +50 ppm
Drive level — 10 100 uw
Load capacitance (C,) — 10 — pf
Series resistance (Rg) — 50 — Q

NOTE: No external capacitors are needed on the PXTAL_IN or PXTAL_OUT pins for use with a 13.000 MHz crystal. The
device provides an effective internal load capacitance of 10.0pF which is the load capacitance defined for the
frequency tolerance specification.
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Table 20: Typical External 13.000 MHz Oscillator Requirements

Symbol Description

Amplifier Specifications

VIH_X Input high voltage, PXTAL_IN

VIL_X Input low voltage, PXTAL_IN

IIN_XP Input leakage, PXTAL_IN

CIN_XP Input capacitance, PXTAL_IN/PXTAL_OUT
tS_XP Stabilization time

SR_XP Slew Rate

Board Specifications
RP_XP Parasitic resistance, PXTAL_IN/PXTAL_OUT to any node
CP_XP Parasitic capacitance, PXTAL_IN/PXTAL_OUT, total

COP_XP Parasitic shunt capacitance, PXTAL_IN to PXTAL_OUT

6.2.3 Clock Outputs
6.2.3.1 CLK_POUT - 13 MHz Clock Output

Min

1.7

-0.10

20

Typical

1.8

0.00

20

Max

1.9

0.10

10

25

0.4

Units

pA

pf
ms

Vins

MQ
pf

pf

CLK_POUT can be used to drive a buffered version of the PXTAL_IN oscillator input. Refer to

Table 21 for CLK_POUT specifications.

EI CLK_POUT is available only when software sets the OSCC[PEN] bit.

Note

Table 21: CLK_POUT Specifications

Parameter

Frequency

Frequency Accuracy (derived from 13 MHz crystal)
Symmetry/Duty Cycle variation

Jitter

Load capacitance (C)

Rise and Fall time (Tr & Tf)

6.2.3.2 CLK_TOUT - 32.768 kHz Clock Output

Specifications

13 MHz
+/-200 ppm
30/70 to 70/30% at VCC

+/-20pS max

50 pf max

15 nS max with 50 pF load

A buffered and inverted version of the TXTAL_IN oscillator output is driven out on CLK_TOUT. Refer

to Table 22 for CLK_TOUT specifications.
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Do not route CLK_TOUT close to the 32 kHz crystal or the 32 kHz crystal signals TXTAL_IN and
TXTAL_OUT. Incorrect layout can cause the 32 kHz crystal to not lock, or to lock at an incorrect

frequency.

| ;I | CLK_TOUT is enabled by default. CLK_TOUT can be disabled by writing to the

OSCC[TENSX] bits.
Note

Table 22: CLK_TOUT Specifications

Parameter

Frequency

Frequency Accuracy (derived from 32 kHz crystal)
Symmetry/Duty Cycle variation

Jitter

Load capacitance (C,)

Rise and Fall time (Tr & Tf)

Copyright © 2009 Marvell
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Specifications

32.768 kHz

+/-200 ppm

30/70 to 70/30% at VCC
+/-20 pS max

50 pf max

15 nS max with 50 pF load
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Table 23:

Symbol
Cin

Cout_H

CouT L

7.1

Copyright © 2009 Marvell

AC Characteristics

This chapter includes AC characteristics, timing diagrams and timing parameters for the PXA3xx
Processor Family controllers/interfaces listed below. All memory devices connect to either the
External-Memory Pin Interface (EMPI) or the Data-Flash Interface (DFI).

EMPI:DDR SDRAM Timing Diagrams and Specifications

DFI: Variable Latency I/O (VLIO) Timing Diagrams and Specifications

DFI: Flash Memory Timing Diagrams and Specifications

DFI: SRAM Timing Diagrams and Specifications

DFI: Compact Flash Timing Diagrams and Specifications

DFI: NAND Timing Diagrams and Specifications

Quick Capture Camera Interface Timing Diagrams and Specifications

LCD Timing Diagrams and Specifications

SSP Timing Diagrams and Specifications

AC '97 Timing Diagrams and Specifications

USB 2.0 Timing Diagrams and Specifications (PXA32x and PXA30x only)

MultiMedia Card Timing Diagrams and Specifications

Secure Digital (SD/SDIO) Timing Diagrams and Specifications

m  JTAG Boundary Scan Timing Diagrams and Specifications

A pin’s alternating-current (AC) characteristics include input and output capacitance. These factors
determine the loading for external drivers and other load analyses. The AC characteristics also
include a derating factor, which indicates how much the AC timings might vary with different loads.

Table 23 shows the AC operating conditions for the high- and low-strength input, output, and I/O
pins. All AC specification values are valid for the device’s entire temperature range.

Standard Input, Output, and 1/0O-Pin AC Operating Conditions

Description Min Typical Max Units
Input capacitance, all standard input and I/O pins — — 10 pf
Output capacitance, all standard high-strength output 20 — 50 pf
and I/O pins

Output capacitance, all standard low-strength output 20 — 50 pf
and I/O pins

External Memory Pin Interface (EMPI) Memory
Timings

This section describes the timing diagrams and timing parameters for the Dynamic Memory

Controller (DMEMC) on the External Memory Pin Interface (EMPI). The following diagrams are

included in this section:

Figure 52, DDR SDRAM Timing Diagrams

Figure 53, MD<31:0> to DQS Write Skew

Figure 54, CLK to Address/Command Write Skew
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m  Figure 55, DQS to CLK Write Skew
m  Figure 56, MD<31:0> to DQS Read Skew
7.1.1 DDR SDRAM Timing Diagrams and Specifications

Figure 52 Shows the DDR SDRAM timings that are programmable through the MDCNFG[DTCJ[1:0]]
register. Refer the LP DDR JEDEC Spec for complete timing diagrams and specifications.

Figure 52: DDR SDRAM Timing Diagrams
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Figure 53 Shows the DQ to DQS skew during write cycles.
Figure 53: MD<31:0> to DQS Write Skew
pas [ \ / | W
e (DQTVB e — (DQTVB_'
L tDQTV.

Figure 54 Shows the CLK to Address/Command skew during write cycles.

Figure 54: CLK to Address/Command Write Skew

CLOCK
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ADD/CMD |
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Figure 55 Shows the DQS to CLK skew during write cycles.

Figure 55: DQS to CLK Write Skew

CLOCK

DQS

\;(DQSTVAH

}471DQSTVB4

Figure 56 Shows the DQ to DQS allowable skew during read cycles.

Figure 56: MD<31:0> to DQS Read Skew

DQs #

MD<31:0>

I—/

DQDQ!

Table 24: DDR Timing Specifications

Symbol
tre

trp

ter

tras
treD
twr
tboTve
tboTva
taTve
tATVA
tbosTvB
tbosTva

tbobgs

NOTE:

Description

nSDRAS cycle time

nSDRAS Precharge

nSDRAS to first data valid delay
nSDRAS active time (min)
nSDRAS assert to nSDCAS assert delay
Write recovery time

DQ Valid time before DQS

DQ Valid time after DQS
CMD/CTL Valid time before CLK
CMD/CTL Valid time after CLK
DQS Falling edge before CLK
DQS Falling edge after CLK

Skew between DQ and DQS permitted
at the input.

(A —
), ]
Min Typical Max Units Notes
5 MDCNFG[DTCX] 10 SDCLK 1
2 MDCNFG[DTCX] 4 SDCLK 1
2 MDCNFG[DTCXx] 3 SDCLK 1
3 MDCNFG[DTCXx] 6 SDCLK 1
2 MDCNFG[DTCX] 4 SDCLK 1
2 SDCLK 2
1.38 — — ns
1.16 — — ns
3.2 — — ns
3.0 — — ns
3.14 — — ns
2.98 — — ns
-1.2 — 1.2 ns

1. SDCLK frequency is one half of the DDR controller frequency. The DDR controller frequency is configured using
ACCR[DMCFS] bits.
2. The write recovery time is hardcoded to two SDCLKSs.

3. Refer to the PXA3xx Processor Family Vol. Il: Memory Controller Configuration Developers Manual for more

information on the MDCNFG register.
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Data-Flash Interface (DFI) Memory Timing
Specifications

This section describes the timing diagrams and timing parameters for all supported memory devices
on the Data-Flash Interface (DFI). The following diagrams are included in this section:

Figure 57, VLIO Read Timing Diagram

Figure 58, VLIO Read Timing Diagram (Latched Addressing Mode)

Figure 59, VLIO Low Order Addressing Read Timing Diagram

Figure 60, VLIO Low Order Addressing Read Timing Diagram (Latched Addressing Mode)
Figure 61, VLIO Write Timing Diagram

Figure 62, VLIO Write Timing Diagram (Latched Addressing Mode)

Figure 63, VLIO Low Order Addressing Write Timing Diagram

Figure 64, VLIO Low Order Addressing Write Timing Diagram (Latched Addressing Mode)
Figure 65, Flash Asynchronous Read Timing Diagram

Figure 66, Flash Asynchronous Read Timing Diagram (Latched Addressing Mode)

Figure 67, Flash Asynchronous Low-Order Read Timing Diagram

Figure 68, Flash Asynchronous Low-Order Read Timing Diagram (Latched Addressing Mode)
Figure 69, Flash Synchronous Read Timing Diagram

Figure 70, Flash Synchronous Read Timing Diagram (Latched Addressing Mode)

Figure 71, Flash Asynchronous Write Timing Diagrams

Figure 72, Flash Asynchronous Write Timing Diagrams (Latched Addressing Mode)
Figure 73, Flash Asynchronous Low-Order Addressing Write Timing Diagrams

Figure 74, Flash Asynchronous Low-Order Addressing Write Cycle Timing Diagram
Figure 75, Synchronous Write Timings Diagrams

Figure 76, Synchronous Write Timings Diagrams (Latched Addressing Mode)

Figure 77, SRAM Asynchronous Read Timing Diagram.

Figure 78, SRAM Asynchronous Read Timing Diagram (Latched Addressing Mode)
Figure 79, SRAM Asynchronous Low-Order Addressing Read Timing Diagram

Figure 80, SRAM Asynchronous Read Timing Diagram (Non-AA/D Addressing Mode)
Figure 81, SRAM Asynchronous Write Timing Diagram

Figure 82, SRAM Asynchronous Write Timing Diagram (Latched Addressing Mode)
Figure 83, SRAM Asynchronous Low-Order Addressing Write Timing Diagram

Figure 84, SRAM Asynchronous Low-Order Addressing Write Timing Diagram (Latched
Addressing Mode)

Figure 85, Compact Flash 16-Bit Common Memory Read Timing Diagram
Figure 86, Compact Flash 16-Bit Common Memory Write Timing Diagram.
Figure 87, Compact Flash 16-Bit I/O Memory Read Timing Diagram
Figure 88, Compact Flash 8-Bit I/O Space Write Timing Diagram.

Figure 89, NAND Flash Program Timing Diagram

Figure 90, NAND Flash Erase Timing Diagram

Figure 91, NAND Flash Small Block Read Timing Diagram

Figure 92, NAND Flash Large Block Read Timing Diagram

Figure 93, NAND Flash Status Read Timing Diagram

Figure 94, NAND Flash ID Read Timing Diagram

Figure 95, NAND Flash Reset Timing Diagram
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7.2.1 Variable Latency I/O (VLIO) Timing Diagrams and
Specifications

The variable-latency I/O (VLIO) interface allows the use of a data-ready input signal, RDY, to insert a
variable number of memory-cycle wait states. The data-bus width for VLIO on the DFI for each
chip-select region supports 16-bit memory devices. DF_nOE is asserted for all reads; DF_nWE is
asserted for all writes.

In addition, VLIO read accesses differ from SRAM read accesses in that the DF_nOE toggles for
each beat of a burst.

The memory controller waits indefinitely for the RDY signal to be asserted. This wait period hangs
the system if the external VLIO is not responding. To prevent indefinite system hangs, set the
watchdog timer when starting a VLIO transfer, and reset the system if no response is received from
the VLIO.

For Reads, nBE<1:0> are asserted to Ob00. During Writes, data pins are actively driven by the
processor (that is, they are not three-stated), regardless of the state of the individual nBE pins. For
these Writes, the nBE pins are used as Byte Enables.

7211 VLIO Read Timing

Figure 57 illustrates a full Latch-addressing mode Read cycle for a VLIO device. Figure 58 illustrates
a full Latch-addressing mode Read cycle for a VLIO device using the Latched-addressing mode
(PXA31x and PXA30x only). Refer to Table 25 for detailed timing parameters. Only one Byte Enable
(nBE[1:0]) is asserted on a single byte Read.

Figure 57: VLIO Read Timing Diagram
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Figure 58: VLIO Read Timing Diagram (Latched Addressing Mode)
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7.21.2 VLIO Low-Order Addressing Read Timing

Figure 59 illustrates a Low-order Addressing mode Read cycle for a VLIO device. Figure 60
illustrates a Low-order Addressing mode Read cycle for a VLIO device using the Latched-
addressing mode (PXA31x and PXA30x only). Refer to Table 25 for detailed timing parameters.
Only one Byte Enable (nBE[1:0]) is asserted on a single byte Read.

Figure 59: VLIO Low Order Addressing Read Timing Diagram
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Figure 60: VLIO Low Order Addressing Read Timing Diagram (Latched Addressing Mode)
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7.2.1.3 VLIO Write Timing

Figure 61 illustrates a full Latch-addressing mode Write cycle for a VLIO device. Figure 62 illustrates
a full Latch-addressing mode Write cycle for a VLIO device using the Latched-addressing mode
(PXA31x and PXA30x only). Refer to Table 25 for detailed timing parameters.

Figure 61: VLIO Write Timing Diagram
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Figure 62: VLIO Write Timing Diagram (Latched Addressing Mode)
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7214 VLIO Low Order Addressing Write Timing

Figure 63 illustrates a Low-order Addressing mode Write cycle for a VLIO device. Figure 64
illustrates a Low-order Addressing mode Write cycle for a VLIO using the Latched-addressing mode
(PXA31x and PXA30x only). Refer to Table 25 for detailed timing parameters.

Figure 63: VLIO Low Order Addressing Write Timing Diagram
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Figure 64: VLIO Low Order Addressing Write Timing Diagram (Latched Addressing Mode)
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Table 25: VLIO Timing Specifications

tAADVH

ttaDvL

txews

tows

towH

taoH

twes

tocs

Description

Address setup to nLLA/nLUA
asserted

Address hold from
nLLA/nLUA deasserted

nLLA/nLUA assert time

nXCVREN setup to DF_nWE
asserted

Byte Enables and Write Data
setup to DF_nWE asserted

Write Data, Byte Enables and
nXCVREN hold from
DF_nWE de-asserted

Address hold from DF_nOE
de-asserted

DF_nWE de-asserted to nCS
de-asserted

DF_nOE de-asserted to nCS
de-asserted

Copyright © 2009 Marvell
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Min?2

Min3

Min?

Typical

CSADRCFGX[ALT]

CSADRCFGX[ALT]

CSADRCFGX[ALW]

MCSO/1[RDN]

MCSO/1[RDN]

MCSO/1[RDN]

MCSO/1[RDN]

MCSO/1[RDN]

y |
Max Units
(%]
g
o
zZ
1 DF_SCLK 1
1 DF_SCLK 1
7 DF_SCLK 1
15 DF_SCLK 1
— DF_SCLK 1
15 DF_SCLK 1
15 DF_SCLK 1
15 DF_SCLK 1
15 DF_SCLK 1
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Table 25: VLIO Timing Specifications (Continued)

taws

tAwH

taos

taoH

tRDH

trDs

tMBTO

OTE:

Description MinZ Min3 Min*
DF_nWE assert time 3 4 7
DF_nOE assert time 3 4 7
Address setup to DF_nWE 1 1 1
assert

Address hold from DF_nWE 1 1 1
de-assert

Address setup to DF_nOE 1 1 1
assert

Address hold from DF_nOE 1 1 1
de-assert

Read data hold from sample — — —
Read data setup time 30 30 30

Minimum Bus Turnover time — — —

Typical

MCSO/1[RDF]+ 1 +
Waits®

MCSO/1[RDF]+ 1 +
Waits®
MCSO/1[RDN]
MCSO/1[RDN]

MCSO/1[RDN]

MCSO/1[RDN]

Electrical, Mechanical, and Thermal Functional Specification

Max

16

16

15

15

15

15

Units
(%]
g
o
b4
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
ns 1
ns 1
DF_SCLK 1

DF_SCLK frequency depends on the ACCR[SMCFS] and MEMCLKCFG[DF_CLKDIV] programmed value.
DF_SCLK = 52MHz

DF_SCLK = 208MHz

Waits are cycles inserted while the RDY signal is low.
Refer to the PXA3xx Processor Family Vol. Il: Memory Controller Configuration Developers Manual for more
information on the CSADRCFGx and MCSO0/1 registers.

7.2.2

7.2.2.1

N
1
2.
3. DF_SCLK = 104MHz
4
5
6

Flash Memory Timing Diagrams and Specifications

The DFI bus uses the Static Memory Controller (SMEMC) to interface to 16-bit AA/D muxed Flash
memory. Figure 65 through Figure 76 show the timing diagrams for asynchronous Reads,

synchronous Reads, asynchronous Writes, and synchronous Writes.

An asynchronous Flash Read timing is shown in Figure 65. For Reads, nBE<1:0> are asserted to
0b00. During Flash Writes, nBE<1:0> are asserted to 0b00. Flash accesses are always 16-bit, so

they are not used.

Flash Asynchronous Read Timing

Figure 65 illustrates a full Latch-addressing mode asynchronous Read cycle for a flash device.
Figure 66 illustrates a full Latch-addressing mode asynchronous Read cycle for a flash device using
the latched addressing mode (PXA31x and PXA30x only). Refer to Table 26 for detailed timing

parameters.

Doc. No. MV-S105156-00 Rev. 2.0

Version -
Page 152

Copyright © 2009 Marvell

April 6, 2009, Released



Figure 65: Flash Asynchronous Read Timing Diagram
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Figure 66: Flash Asynchronous Read Timing Diagram (Latched Addressing Mode)
nCs[x] }
ADDR(25:16] [ y |
ApoR(15:4] I ‘ h |
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DF_io[15:0] [ U Add L Add —— ) 1o LAdd+2 rd1
E—PtAADVH
tADVL
tAADV!
nLUA
E—»tAADVH ﬁJ:—»LAADVH
tADVL tADVL
tAADV! tAADV!
nLLA
» tRDH |«
tRDL———P
t;tOELgJ [¢————t0EL———»]
DF_nOE
DF_nWE
NnXCVREN
RD_nWR
recio) I i —
7.2.2.2 Flash Asynchronous Low-Order Read Timing
Figure 67 illustrates a Low-order Addressing mode asynchronous Read cycle for a flash device.
Figure 68 illustrates a Low-order Addressing mode asynchronous Read cycle for a flash device
using the Latched-addressing mode (PXA31x and PXA30x only). Refer to Table 26 for detailed
timing parameters.
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Figure 67: Flash Asynchronous Low-Order Read Timing Diagram
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Figure 68: Flash Asynchronous Low-Order Read Timing Diagram (Latched Addressing Mode)
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7.2.2.3 Flash Synchronous Read Timing

Figure 69 illustrates Continuous-word Burst mode Flash-Read cycles. Figure 70 illustrates
Continuous-word Burst mode Flash-Read cycles using the Latched-addressing mode (PXA31x and
PXA30x only). Refer to Table 26 for detailed timing parameters.
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Figure 69: Flash Synchronous Read Timing Diagram

DF_SCLK ss

nCS[x] l

DF_ADDR(3:0] [ LAddr[3:0]
DF_tof15:0] X U Add L Add X_do K d1 @K d2 @) ) I
tAADVH

-
—

-

tSDI
F on

[¢tADVLA
tAADVS ‘4 "
nLUA ”
[4tADVL >
tAADVS |« » tAADVH |« .,
nLLA ))
4——tOCS—p|

DF_nOE S!

DF_nWE SS

nXCVREN ss
ok I O (e
nBe(Lo0] X 00" ) G

Figure 70: Flash Synchronous Read Timing Diagram (Latched Addressing Mode)
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7224 Flash Asynchronous Write Timing

Figure 71 illustrates full Latch-mode asynchronous Flash-Write cycles. Figure 72 illustrates full
Latch-mode asynchronous Flash-Write cycles using the Latched-addressing mode (PXA31x and
PXA30x only). Refer to Table 26 for detailed timing parameters.
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Figure 71: Flash Asynchronous Write Timing Diagrams
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Figure 72: Flash Asynchronous Write Timing Diagrams (Latched Addressing Mode)
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7.2.25 Flash Asynchronous Low-Order Addressing Write Timing
Figure 73 illustrates a Low-order Addressing mode asynchronous Flash-Write cycle. Figure 74
illustrates a Low-order Addressing mode asynchronous Flash-Write cycle using the Latched-
addressing mode (PXA31x and PXA30x only). Refer to Table 26 for detailed timing parameters.
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Figure 73: Flash Asynchronous Low-Order Addressing Write Timing Diagrams
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Figure 74: Flash Asynchronous Low-Order Addressing Write Cycle Timing Diagram
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7.2.2.6 Synchronous Write Timings
Figure 75 illustrates synchronous Flash-Write cycles. Figure 76 illustrates synchronous Flash-Write
cycles using the Latched-addressing mode (PXA31x and PXA30x only). Refer to Table 26 for
detailed timing parameters.
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Figure 75: Synchronous Write Timings Diagrams
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Figure 76: Synchronous Write Timings Diagrams (Latched Addressing Mode)
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Table 26: DFI Flash Timing Specifications

Symbol Description Min Typical Max Units Notes
tAADVH Address hold from nLLA/nLUA de-asserted = 0 CSADRCFGX[ALT] 1 DF_SCLK 1
tAADVS Address setup to nLLA/nLUA asserted 0 CSADRCFGX[ALT] 1 DF_SCLK 1
tADVL nLLU/NLLA assert time 1 CSADRCFGX[ALW] 7 DF_SCLK 1
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Table 26: DFI Flash Timing Specifications (Continued)

Symbol

tows

towH

twes

tocs

el
toEL
tRoL
taos
tawH
taws
taoH

tRDH

tspH

tspa

tspH

tspa

tmBTO

NOTE:

1. DF_SCLK frequency depends on the ACCR[SMCFS] and MEMCLKCFG[DF_CLKDIV] programmed values.

Description

Data, Byte enables, and XCVREN setup to
DF_nWE asserted

Data, Byte enables, and XCVREN hold from
DF_nWE de-asserted

DF_nWE de-asserted to nCS
de-asserted

DF_nOE de-asserted to nCS
de-asserted

DF_nWE assert time

DF_nOE assert time

DF_nOE assertion to read data latch
Address setup to DF_nOE assert
Address hold from DF_nWE de-assert
Address setup to DF_nWE assert
Address hold from data sample

Read data hold from sample (Asynchronous
Reads)

Synchronous Flash Read Data hold time

Synchronous Flash Read Data access
time

Synchronous write data hold time

Synchronous write data access time

Minimum Bus Turnover time

Min Typical

— 1

1 MCSO/1[RDF] +1
2 MCSO/1[RDF] + 2
1 MCSO/1[RDF] + 1
— 1

— 1

4 SXCNFG[SXCL2] + 1

3 SXCNFG[SXCL2]

4 SXCNFG[SXWRCL2]
+1

3 SXCNFG[SXWRCL2]

— 1

2. The maximum DF_SCLK frequency for synchronous accesses is 52 MHz.

3. Refer to the PXA3xx Processor Family Vol. Il: Memory Controller Configuration Developers Manual for more

information on the CSADRCFGx, SXCNFG and MCSO0/1 registers.

7.2.3

16

17

16

11

10

11

10

SRAM Timing Diagrams and Specifications

An SRAM Read timing is shown in Figure 77. For Reads, nBE<1:0> are asserted to 0b00. During
Writes, data pins are actively driven by the processor (that is, they are not three-stated), regardless
of the state of the individual nBE pins. The nBE pins are used as Byte Enables for these Writes.

Units

DF_SCLK

DF_SCLK

DF_SCLK

DF_SCLK

DF_SCLK
DF_SCLK
DF_SCLK
DF_SCLK
DF_SCLK
DF_SCLK
DF_SCLK

DF_SCLK

DF_SCLK

DF_SCLK

DF_SCLK

DF_SCLK

DF_SCLK

Notes

The SRAM accesses shown in Figure 77 and Figure 84 illustrate the Low-order Address mode that
uses the DF_ADDR<3:0> bus to change the address without having to go through the
time-consuming address-latching process that uses the nLUA and nLLA signals.
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7.2.3.1 SRAM Asynchronous Read Timing

Figure 77 illustrates a full Latch-addressing mode asynchronous-SRAM Read cycle. Figure 78
illustrates a full Latch-addressing mode asynchronous-SRAM Read cycle using the Latched-
addressing mode (PXA31x and PXA30x only). Refer to Table 27 for detailed timing parameters.

Figure 77: SRAM Asynchronous Read Timing Diagram.
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Figure 78: SRAM Asynchronous Read Timing Diagram (Latched Addressing Mode)
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7.2.3.2 SRAM Asynchronous Low-Order Addressing Read Timing

Figure 79 illustrates a Low-order Addressing mode asynchronous-SRAM Read cycle. Figure 79
illustrates a Low-order Addressing mode asynchronous-SRAM Read cycle using the Latched-
addressing mode (PXA31x and PXA30x only). Refer to Table 27 for detailed timing parameters.
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Figure 79: SRAM Asynchronous Low-Order Addressing Read Timing Diagram
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Figure 80: SRAM Asynchronous Read Timing Diagram (Non-AA/D Addressing Mode)
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7.2.3.3 SRAM Asynchronous Write Timing

Figure 81 illustrates a full Latch-addressing mode asynchronous-SRAM Write cycle. Figure 82
illustrates a full Latch-addressing mode asynchronous-SRAM Write cycle using the Latched-
addressing mode (PXA31x and PXA30x Only). Refer to Table 27 for detailed timing parameters.
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Figure 81: SRAM Asynchronous Write Timing Diagram

Electrical, Mechanical, and Thermal Functional Specification
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Figure 82: SRAM Asynchronous Write Timing Diagram (Latched Addressing Mode)
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7.23.4

SRAM Asynchronous Low-Order Addressing Write Timing

Figure 83 illustrates a Low-order Addressing mode asynchronous-SRAM Write cycle. Figure 84
illustrates a Low-order Addressing mode asynchronous-SRAM Write cycle using the latched
addressing mode (PXA31x and PXA30x Only). Refer to Table 27 for detailed timing parameters.
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Figure 83: SRAM Asynchronous Low-Order Addressing Write Timing Diagram
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Figure 84: SRAM Asynchronous Low-Order Addressing Write Timing Diagram (Latched
Addressing Mode)
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Table 27: DFI SRAM Timing Specifications

—
—
—

Description

©

o

=

>

n

taapvs |~ Address setup to nLLA/nLUA
asserted

taapvn | Address hold from
NnLLA/NLUA deasserted

tADVL NLLA/NLUA assert time

tbws Data, Byte enables, and
XCVREN setup to DF_nWE
asserted

tbwH Data, Byte enables, and
XCVREN hold from DF_nWE
deasserted

twes DF_nWE de-asserted to nCS
de-asserted

tocs DF_nOE de-asserted to nCS
de-asserted

twEL DF_nWE assert time

toEL DF_nOE assert time

trRDL DF_nOE assertion to read data
latch

taws Address setup to DF_nWE
assert

tAwWH Address hold from DF_nWE
de-assert

tAoH Address hold from data sample

tRDH Read data hold from sample

tveTO Minimum Bus Turnover time

NOTE:

Min?2

PXA3xx Processor Family
Electrical, Mechanical, and Thermal Functional Specification

Min3

Min*

Typical

CSADRCFGX[ALT]

CSADRCFGX[ALT]

CSADRCFGX[ALW]

1

MCSO/L[RDN] + 1
MCSO0/1[RDF] + 2

MCSO0/1[RDF] + 1

Max

16

17

16

Units
(%]
g
o
b4
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF SCLK 1
DF SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF_SCLK 1
DF SCLK 1

1. DF_SCLK frequency depends on the ACCR[SMCFS] and MEMCLKCFG[DF_CLKDIV] programmed values.

DF_SCLK =52 MHz
DF_SCLK =104 MHz
DF_SCLK = 208 MHz

agpwN
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71.2.4

Compact Flash Timing Diagrams and Specifications

The PXA32x processor card interface provides control for one card, supports 8- and 16-bit
peripherals, and handles common memory, I/O, and attribute-memory accesses. The duration of
each access is based on programmed values per address space by fields within the MCMEMX,
MCATTX, and MCIOx registers. The processors are described in detail in the PXA3xx Processor
Family Vol. 1l: Memory Controller Configuration Developers Manual.

7.24.1

Compact Flash 16-Bit Common Memory Read Timing.

Table 85 illustrates a read cycle from Compact Flash common memory. Refer to Table 28 for
detailed timing parameters.

Figure 85: Compact Flash 16-Bit Common Memory Read Timing Diagram
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7.2.4.2 Compact Flash 16-Bit Common Memory Write Timing.

Table 86 illustrates a write cycle to Compact Flash common memory. Refer to Table 28 for detailed
timing parameters.

Figure 86: Compact Flash 16-Bit Common Memory Write Timing Diagram.
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7.2.4.3 Compact Flash 16-Bit I/O Space Read Timing

Table 87 illustrates a 16-bit read cycle from Compact Flash I/O space memory. Refer to Table 28 for
detailed timing parameters.

Figure 87: Compact Flash 16-Bit /O Memory Read Timing Diagram
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7.24.4 Compact Flash 8-Bit I/O Space Write Timing.

Table 88 illustrates a 8-bit write cycle to Compact Flash 1/0 space memory. Refer to Table 28 for
detailed timing parameters.
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Figure 88: Compact Flash 8-Bit /0O Space Write Timing Diagram.
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Table 28: Compact Flash Timing Specifications
Symbol Description Min Typical Max Units Notes
tAADVS Address setup to nLLA/nLUA 0 CSADRCFGX[ALT] 1 DF_SCLK 1
asserted
tAADVH Address hold from nLLA/nLUA 0 CSADRCFGX[ALT] 1 DF_SCLK 1
de-asserted
taDVL nLLA/nLUA assert time 1 CSADRCFGX[ALW] 7 DF_SCLK 1
tx_HoLp Command de-assert to nPCE 1 MCxO0[HOLD] 63 DF_SCLK 1
de-assert via nLUA command
tx_seT Address valid to command assert 1 MCXO[SET] 127 DF_SCLK 1
tx AssT_ Command assert to when nPWAIT 1 MCx0[0_ASST]+1 32 DF_SCLK 1
WAIT is sampled
tx_assT H = NPWAIT sample high to command 1 (2*MCxO[0_ASST])+1 | 63 DF_SCLK 1
oLD de-asserted
txcs nXCVREN assert to command 1 MCXO[SET] 127 DF_SCLK 1
assert
texH Command de-assert to NXCVREN 1 MCxO0[HOLD] 63 DF_SCLK 1
de-assert
tcmp Command assertion time 3 (3*MCx0[0_ASST])+3+ | 96 DF_SCLK 1
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Table 28: Compact Flash Timing Specifications (Continued)

Symbol Description Min Typical Max Units Notes

NOTE:

1. DF_SCLK frequency depends on the ACCR[SMCFS] and MEMCLKCFG[DF_CLKDIV] programmed
values.

6. Refer to the PXA3xx Processor Family Vol. Il: Memory Controller Configuration Developers Manual for more
information on the CSADRCFGx, MCMEMx, MCATTx, and MCIOXx registers.

7.2.5 NAND Timing Diagrams and Specifications

This section describes the timing diagrams for NAND flash programming, erase, read, status read,
and ID read with timing parameters.

7.25.1 NAND Flash Program Timing

Data-flash program operation writes data to the Flash. Figure 89 illustrates the programming
sequence for a Flash device with a page size of 512 bytes, and a spare area of 16 bytes. The Flash
device is addressed in four cycles. Refer to Table 29 for the detailed descriptions of the timing
parameters. If the Auto-read Status bit (AUTO_RS) is set in the command, the NAND Flash
Controller performs a status check (command 0x70) to determine whether the program operation
was successful.

Figure 89: NAND Flash Program Timing Diagram

ND_nCSx j SS Ss
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ta(0)—» ta(10)—> R
ND_lOx - 80h IDDRl lDDRZ IADDR3 I ADDR4 }—{ DINO I DIN1 3_. DIN527 I 10h 70h
NAND_RnB ﬁ SS
7.25.2 NAND Flash Erase Timing

Figure 90 illustrates the erase sequence for a Flash device. The block to be erased in the Flash
device is addressed in two cycles. Refer to Table 29 for the detailed descriptions of the timing
parameters. If the Auto-read Status bit (AUTO_RS) is set in the command, the Data Flash Controller
performs a status check (Command 0x70) to determine whether the Erase operation was
successful.
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Figure 90: NAND Flash Erase Timing Diagram
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7.2.5.3 Small Block NAND Flash Read Timing

Figure 91 illustrates the Read sequence for a Small-block Flash device. The Flash device is
addressed in four cycles. Refer to Table 29 for detailed descriptions of the timing parameters.

Figure 91: NAND Flash Small Block Read Timing Diagram
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7254 Large Block NAND Flash Read Timing

Figure 92 illustrates the Read sequence for a Large-block Flash device. The Flash device is
addressed in four cycles. Refer to Table 29 for detailed descriptions of the timing parameters.
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Figure 92: NAND Flash Large Block Read Timing Diagram
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7.2.5.5 NAND Flash Status Read Timing

Figure 93 illustrates the Status-read sequence for a Flash device. Refer to Table 29 for detailed
descriptions of the timing parameters.

Figure 93: NAND Flash Status Read Timing Diagram
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7.2.5.6 NAND Flash ID Read Timing

Figure 94 illustrates the ID read sequence for a Flash device. Refer to Table 29 for detailed
descriptions of the timing parameters.
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Figure 94: NAND Flash ID Read Timing Diagram
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7.25.7 NAND Flash Reset Timing

Figure 95 illustrates the reset sequence for a Flash device. Refer to Table 29 for detailed
descriptions of the timing parameters.

Figure 95: NAND Flash Reset Timing Diagram
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ND_CLE ss
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7.2.5.8 NAND Flash Timing Parameters

Table 29 provides the values for the timing parameters seen in Figure 89, Figure 90, Figure 91,
Figure 92, Figure 92, Figure 93, Figure 94 and Figure 95.

Table 29: NAND Flash Interface Program Timing Specifications

Symbol Description Mint  Min? Typical Max Units

Notes

4

Setup time for ND_ALE, ND_CLE 1 1 NDTROCSO[tCS] + 1 8 NCLK 3
and ND_CSx with respect to
ND_nWE assertion

tsu(\NL)
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Table 29: NAND Flash Interface Program Timing Specifications (Continued)

Symbol Description Min? Min? Typical Max Units

(%]
2
o
z
thowH) Hold time for ND_ALE, ND_CLE 2 1 NDTROCSO[tCH]+1 8 NCLK 3,4
and ND_CSx with respect to
ND_nWE de-assertion.
tyewl) ND_nWE pulse width during 2 1 NDTROCSO[tWP]+1 8 NCLK 3,4
assertion delay
twH) ND_nWE pulse width during 2 1 NDTROCSO[tWH]+1 8 NCLK 3,4
de-assertion delay
tw(rL) ND_nRE pulse width during 4 1 NDTROCSO[tRP] + 1 16 NCLK 3,4
assertion delay
t(RH) ND_nRE pulse width during 3 1 NDTROCSO[tRH] + 1 8 NCLK 3,4
de-assertion delay
tywHRL) ND_nWE high to ND_nRE low 3 3 (NDTR1CSO[tR] + 2) 65536 NCLK 3,4
delay for read + (NDTROCSO[tCH] +
1
tywrsry ~ ND_NWE high to ND_nRE low 1 1 NDTR1CSO[tWHR]> 32 NCLK 3,4
delay for status read 6
ta(ALRL) ND_ALE high to ND_nRE low 1 1 NDTR1CSO[tAR]" 8 16 NCLK 3,4
delay for ID read
tago) ND_IOx data access time 25 25 — 10 ns —
tsu(i0) ND_IOx setup time constraint 23 23 — — ns —
th(o) ND_IOx hold time constraint 23 23 — — ns —
trocycLe =~ Read cycle times 67.31 30 — — ns —
twrcycLe =~ Write cycle times 38.46 30 — — ns —
NOTE:
1. PXA32x processor only
2. PXA31x processor and PXA30x processor only
3. NCLK represents the clock period using a 156 MHz clock on the PXA31x processor and PXA30x processor.
4. NCLK represents the clock period using a 104 MHz clock on the PXA32x processor
5. If NDTROCS1[tAR] + NDTROCSO[tCH] >= NDTROCS1[tWHR] Delay = NDTROCSO[tCH] + (NDTROCS1[tAR] + 2)
6. If NDTROCS1[tAR] + NDTROCSO[tCH] < NDTROCS1[tWHR] Delay = (NDTROCS1[tWHR] + 1)
7. If NDTROCS1[tAR] + NDTROCSO[tCH] >= NDTROCS1[tWHR] Delay = NDTROCS1[tAR] + 1
8. If NDTROCS1[tAR] + NDTROCSO[tCH] < NDTROCS1[tWHR] Delay = (NDTROCS1[tWHR] - NDTROCSO[tCH])
9. Refer to the PXA3xx Processor Family Vol. [l: Memory Controller Configuration Developers Manual for more
information on the NDTROCSO0 and NDTROCSL1 registers.
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7.3 Quick Capture Camera Interface Timing Diagrams
and Specifications

This section describes the timing diagrams for master-parallel mode of operation with timing
parameters.

7.3.1 Master-Parallel Timing

The master-parallel interface timing is shown in Figure 96. See Table 30 for camera timing
parameters. The frame clock (C_FV) must first be asserted to indicate that a new frame has begun.
The valid data is then captured with the active edge of PCLK, after Beginning of Line Wait Count
(CICR2[BLW]) PCLK cycles have elapsed from the assertion of C_LV. At the end of the capture of
the last line of a frame, the Quick Capture Interface waits for the assertion of C_FV to begin the next
frame-capture sequence.

Figure 96: Camera Master-Parallel Timing Diagram
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7.3.2 Master-Parallel Interface Timing Specifications

Table 30 describes the camera timing parameters for Figure 96.

Table 30: Master-Parallel Timing Specifications (PXA32x Processor and PXA30x Processor Only)

Symbol Description Min Typical Max Units Notes
twom) C_MCLK pulse width frequency 0.48 — 52 MHz
tw(p) C_PCLK pulse width frequency 3.0 — 48 MHz 1
tw(MH) C_MCLK pulse width high time 9.5 — 4352 nS
twem) C_MCLK pulse width low time 9.5 — 4352 | nS
tw(pH) C_PCLK pulse width high time 10 — 158.3 | nS
tw(pL) C_PCLK pulse width low time 10 — 158.3  nS
tsup) C_DDx to C_PCLK setup time constraint | 2.2 — — ns
thep) C_PCLK to C_DDx hold time constraint 3.0 — — ns
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Table 30: Master-Parallel Timing Specifications (Continued)(PXA32x Processor and PXA30x
Symbol Description Min Typical Max Units Notes
NOTE:

1. Maximum allowable frequency of C_PCLK is 1/4 of System bus #1 (Application Subsystem Clock Configuration
Register (ACCR[HSS])).

Table 31: Master-Parallel Timing Specifications (PXA31x Processor Only)

Symbol Description Min Typical Max Units Notes
twom) C_MCLK pulse width frequency 0.48 — 52 MHz

tw(p) C_PCLK pulse width frequency 3.0 — 96 MHz 1
tw(MH) C_MCLK pulse width high time 9.5 — 4352 nsS

twem) C_MCLK pulse width low time 9.5 — 4352 ns

tw(pH) C_PCLK pulse width high time 4.95 — 158.3 ns

tw(pL) C_PCLK pulse width low time 4.95 — 158.3 nS

tsup) C_DDx to C_PCLK setup time constraint 2.2 — — ns

thep) C_PCLK to C_DDx hold time constraint 3.0 — — ns

NOTE:

1. Maximum allowable frequency of C_PCLK is 1/2 of System bus #1 (Application Subsystem Clock Configuration
Register (ACCR[HSS]))

7.3.3 Slave-Parallel Timing

Figure 97 shows the timing for slave-parallel mode of operation. See Table 32 for the slave-parallel
timing parameters. The timing is very similar to that of master-slave, except that in Slave-Parallel
mode, the Quick Capture Interface drives the synchronization signals C_LV and C_FV. C_FV and
C_LV are driven for the duration specified by Vertical Sync Width (CICR3[VSW]) and Horizontal
Sync Width (CICR2[HSW)]), respectively. The delay (in PCLK cycles) between C_FV being asserted
and C_LV being asserted is configured with CICR2[BFPW]. The number of frame clock (C_FV)
periods to wait before valid data is output is configured with CICR2[FSW].

| ;I | Before the Quick Capture Interface starts operating in this mode, configure the sensor

to float the synchronization pins.
Note
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Figure 97: Camera Slave-Parallel Timing Diagram
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7.3.4 Slave-Parallel Interface Timing Parameters

Table 32 describes the camera timing parameters for Figure 97.

Table 32: Slave-Parallel Timing Specifications

Symbol Description Min Typical Max Units Notes
twom) C_MCLK pulse width frequency 0.203 — 52 MHz

tw(p) C_PCLK pulse width frequency 3.0 — 6.25 MHz

tw(mH) C_MCLK pulse width high time 9.5 — 2338 ns

twomL) C_MCLK pulse width low time 9.5 — 2338 ns

tw(PH) C_PCLK pulse width high time 76 — 158.3 ns

tw(pL) C_PCLK pulse width low time 76 — 158.3 ns

tsu(p) C_DDx to C_PCLK setup time constraint 3.7 — — ns

thep) C_PCLK to C_DDx hold time constraint 0.0 — — ns

7.4 LCD Timing Diagrams and Specifications

This section describes the timing diagrams for interfacing to Passive, Active, and Smart LCD panels
with timing parameters.

7.4.1 LCD Passive Timing

For Passive (and Active) LCD panels, the line-clock pin (L_LCLK_AO0) is toggled when an entire line
of pixels has been output to the LCD Controller screen. Likewise, the frame-clock pin (L_FCLK_RD)
is toggled when an entire frame of pixels has been output to the LCD Controller screen.

Switch the power and ground supplies periodically to prevent a DC charge from building within a
Passive display. The LCD controller signals the display to switch the polarity by toggling the AC bias
pin (L_BIAS). Program the number of line-clock transitions between each toggle to control the
frequency of the bias pin.
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The programmable timing of the line- and frame-clock pins supports both Passive and Active mode.
Programming options include: wait-state insertion both at the beginning and end of each line and
frame; pixel clock; line clock; frame clock; output-enable signal polarity; and frame-clock pulse width.

Figure 98 and Figure 99 illustrate the LCD timing parameters. Table 33 provides the values for the
parameters.

Figure 98: LCD Passive Panel Synchronous Timing Diagram
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Figure 99: LCD Passive Panel Data Timing Diagram
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Table 33: LCD Passive Panel Timing Specifications

Symbol Description Min Typical Max Units Notes
tw(p) L_PCLK_WR period 9.6 LCLK 4920 ns 1,2,5,
(Pixel Clock Pulse Width) ’g»(LCCR?’[PCD] 8
tw) L_LCLK_AO pulse width 12 td(LDDV) + 1312 tw(P) 1,3
duration l_dcg\ilgppu *
¥
(Horizontal Sync (Line Clock) tW((Hsp))
Pulse Width)
tu(r) L_FCLK_RD pulse width 2 LCCR2[LPP]+1+ = 864 tw(L) 1,3
duration W(VSP)
(Vertical Sync (Frame Clock)
Pulse Width)
Doc. No. MV-S105156-00 Rev. 2.0 Copyright © 2009 Marvell
Version -

Page 176 April 6, 2009, Released



Table 33: LCD Passive Panel Timing Specifications (Continued)

Symbol Description Min Typical Max Units Notes

tw(HsP) Horizontal Sync Pulse Width 1 LCCRIHSW]+1 | 64 tw(P) 1,4

tw(vsp) Vertical Sync Pulse Width 1 LCCR2[VSW] + 1 64 twi(L) 1

taLopv) Beginning-of-Line 1 LCCR1[BLW] + 1 256 tw(P) 1,5
L_PCLK_WR wait delay

taovLa) End-of-Line L_PCLK_WR wait 1 LCCR1[ELW] + 1 256 tw(P) 1
delay

tsuPDVv) L_PCLK_WR to Data valid set — — 2%+ 0.5ns LCLK 56,7

up time when PCLK divisor is
an even number

tweoy) | L_PCLK_WRtoDatavalidset —— — @visor-1)2)%+ | LCLK 56,7
up time when PCLK divisor is 0.5ns
an odd number

thovpe) End-of-Line L_PCLK_WR hold = 2° + 0.5ns — — LCLK 5,6,7
time when PCLK divisor is an
even number.

thovp) End-of-Line L_PCLK_WR hold | ((givisor - 1)/2) + — — LCLK 5,6,7
time when PCLK divisor is an 1)” +0.5ns
odd number

NOTE:

1. PCLK s short for pixel clock.

2. Pixel clock is programmable based off LCLK. LCLK frequency depends on the ACCR[HSS] programmed value.

3. In this example, horizontal-sync polarity as shown is active high, inactive low. Use LCCR3[HSP] for configuring polarity.

4. In this example vertical-sync polarity is active high, inactive low. Use LCCR3[VSP] for configuring polarity.

5. In this example pixel-clock polarity is configured to sample data on the rising edge of L_ PCLK_WR (LCCR3[PCP]=0).

6. In this example the LCLK is 104 MHz and the divisor is 5 (20.8 MHz).

7. The divisor is determined by the LCCR3[PCD] register. The setup and hold times are different depending on the divisor

value.

LCLK can vary from104 MHz to 208 MHz. Refer to the PXA3xx Processor Family Vol. Ill: Graphics and Input Controller
Configuration Developers Manual, for more information.

LCLK clock cycles

. There are no Beginning-of-Frame LCLK wait to End-of-Frame LCLK wait delay timings for passive panels.

LCCR2[BFW] and LCCR2[EFW] must be zero for passive panels.

7.4.2 LCD Active Panel Timing

For Active (and Passive) LCD panels, the line clock pin (L_LCLK_AQ) is toggled when an entire line
of pixels has been output to the LCD Controller screen. Likewise, the frame-clock pin (L_FCLK_RD)
is toggled when an entire frame of pixels has been output to the LCD Controller screen.

The pixel clock toggles continuously in this mode as long as the LCD is enabled. The AC bias pin
(L_BIAS) functions as an Output Enable. When L_BIAS is asserted, the display latches data from
the LCD pins using the pixel clock. The line-clock pin (L_LCLK_AO) is used as the horizontal

synchronization signal, and the frame clock (L_FCLK_RD) as the vertical synchronization signal.

The programmable timing of the line- and frame-clock pins supports both Passive and Active mode.
Programming options include: wait-state insertion both at the beginning and end of each line and
frame; pixel clock; line clock; frame clock; output-enable signal polarity; and frame-clock pulse width.
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Figure 100 and Figure 101 illustrate the LCD timing parameters. Table 34 provides the values for the
parameters.

Figure 100:LCD Active Panel Timing Diagram
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Figure 101:LCD Active Panel Timing Diagram

L_PCLK_WR

<«—tsu(PDV)—»<«———th(DVP)
| J —

Table 34: LCD Active Panel Timing Specifications

Symbol Description Min Typical Max Units Notes
tw(p) L_PCLK_WR period 9.6 LCLK 4920 ns 1,2,56
(Pixel Clock Pulse Width) [(2*(LCCR3[P
CDJ]+1))
) L_LCLK_AOQ pulse width duration 12 td(LDDV) + 1312 tw(P) 1,3
(Horizontal Sync (Line Clock) Pulse Width) LCCR1[PPL] +
td(DVLA) +
tw(HSP)
tw(r) L_FCLK_RD pulse width duration 2 LCCR2[LPP] + 1174 tw(L) 1,3
(Vertical Sync (Frame Clock) Pulse Width) 1+ tw(VSP)
tw(HsP) Horizontal Sync Pulse Width 1 LCCR1[HSW] 64 tw(P) 1,4
+1
tw(vsp) Vertical Sync Pulse Width 1 LCCR2[VSW] 64 tw(L) 1
+1
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Table 34: LCD Active Panel Timing Specifications (Continued)

Symbol Description Min Typical Max Units Notes
tyLDDV) Beginning-of-Line L_PCLK_WR wait delay 1 LCCR1[BLW]+ 256 tw(P) 15
1
taovLa) End-of-Line L_PCLK_WR wait delay 1 LCCR1[ELW]+ 256 tw(P) 1
1
t4(FoLD) Beginning-of-Frame LCLK wait delay 0 LCCR2[BFW] 255 PCLK 1
taLArFa) End-of-Frame LCLK wait delay 0 LCCR2[EFW] 255 ns —
tsu(PDV) L_PCLK_WR to Data valid set up time when = — — 2%+ LCLK 5,6,7
PCLK divisor is an even number 0.5ns
tsuPDVv) L_PCLK_WR to Data valid set up time when = — — (divisgr - LCLK 8,9,10
PCLK divisor is an odd number D)2y +
0.5ns
thovP) End-of-Line L_PCLK_WR hold time when PR — LCLK 8,9,10
PCLK divisor is an even number. 0.5ns
thiovp) End-of-Line L_PCLK_WR hold time when ((divis = — — LCLK 8,9,10
PCLK divisor is an odd number or-
DiR) +
1)+
0.5ns
NOTE:
1. PCLK is shortened form of pixel clock.
2. Pixel clock is programmable based off LCLK. LCLK frequency depends on the ACCR[HSS] programmed value.
3. In this example, horizontal-sync polarity as shown is active high, inactive low. Use LCCR3[HSP] for configuring
polarity.
4. In this example vertical-sync polarity is active high, inactive low. Use LCCR3[VSP] for configuring polarity.
5. In this example pixel-clock polarity is configured to sample data on the rising edge of L_PCLK_WR (LCCR3[PCP]=0).
6. In this example the LCLK is 104 MHz and the divisor is 5 (20.8 MHz).
7. The divisor is determined by the LCCR3[PCD] register. The setup and hold times are different depending on the
divisor value.
8. In this example pixel-clock polarity is configured to sample data on the rising edge of L_PCLK_WR (LCCR3[PCP]=0).
9. In this example the LCLK is 104 MHz and the divisor is 5 (20.8 MHz).
10. The divisor is determined by the LCCR3[PCD] register. The setup and hold times are different depending on the
divisor value.
11. LCLK clock cycles
12. LCLK can vary from104 MHz to 208 MHz. Refer to the PXA3xx Processor Family Vol. Ill: Graphics and Input
Controller Configuration Developers Manual, for more information.
7.4.3 LCD Smart Panel Timing
Figure 102 illustrates the LCD timing parameters for Smart panels. Table 35 provides the values for
the parameters.
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Figure 102:LCD Smart Panel Timing Diagram
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Table 35: LCD Smart Panel Timing Specifications

Symbol

tAocsSwR_SET

twr_pPuLwD

tbwr_SeT

taocsSWR_HLD

tbwr_HLD

temb_INH

tAocSRD_SET

tRp_PULWD

tA0CSRD_HLD

NOTE:

Description

L_CSlowtoL_PCLK_WR low

delay

Min Typical

1

L_PCLK_WR pulse width duration = 1

LDDx write data setup before

PCLK_WR low

L_PCLK_WR high to L_CS high

delay

L_LDDx write data hold after

L_PCLK_WR high

L_CS recover time for two
consecutive read or writes

(include write/read and read/write)

L_CSlowtoL_FCLK_RD low

delay

L_FCLK_RD pulse width duration 1

L_FCLK_RD high to L_CS high

delay

Max

LCCRI[ELW]+1 256

LCCRI[BLW]+1 256

LCCRI[ELW] +1 256

LCCRI[ELW] +1 256

LCCRI[ELW] +1 256

LCCR3[PCD]+1 256

LCCRI[ELW] +1 256

LCCRI[BLW]+1 256

LCCRI[ELW] +1 256

1. LCLK frequency depends on the ACCR[HSS] programmed value.
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7.5

SSP Timing Diagrams and Specifications

Figure 103 and Table 36 convey the SSP timing parameters with SSP in Master mode. The
processor drives SSPSCLK and SSPSFRM when in Master mode. Figure 104 and Table 37 convey
the SSP timing parameters with SSP in Slave mode. The processor receives SSPSCLK and

SSPSFRM when in Slave mode.

The processor can also provide SSPSCLK while the external peripheral sources SSPSFRM, which
is termed a “mixed mode” as in shown in Figure 105 with the timing parameters specified in

Table 38. Similarly, the processor can also receive SSPSCLK while the external peripheral provides
SSPSFRM, which is termed a “mixed mode” as in shown in Figure 106 with the timing parameters

specified in Table 39.

Figure 103:SSP Master Mode Timing Diagram

Table 36:

Symbol
tw(cH)
tw(cH)
twc)
twew)
tsu(m)
thm)
tsur)
th(r)
NOTE:

tw(C
el M wm
SSPSCLK \ \
SSPSFRM
— th(P
SSPTXD

» th(R) r
tsu(R) ~
SSPRXD — . 00

SSP Master Mode Timing Specifications
Description
SSPSCLK pulse width high duration
SSPSCLK pulse width high duration
SSPSCLK pulse width low duration
SSPSCLK pulse width low duration
SSPTXD to SSPSCLK setup time
SSPSCLK to SSPTXD hold time
SSPRXD to SSPSCLK setup time

SSPSCLK to SSPRXD hold time

1. Timing for PXA32x and PXA30x only
2. Timing for PXA31x only
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38.46
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7.5.1 SSP Slave Mode Timing

Figure 104:SSP Slave Mode Timing Definitions

Symbol
tw(cH)
twew)
tsum
thm)

tsur)

tw(CH)~
< wend M
SSPSCLK _/ N / _ / LS
SSPSFRM
— th(T)
SSPTXD
tsu(R
2 thR)«
SSPRXD IR 0
Table 37: SSP Slave Mode Timing Specifications
Description Min Max
SSPSCLK pulse width high duration 38.46 —
SSPSCLK pulse width low duration 38.46 —
SSPTXD to SSPSCLK setup time 35 —
SSPSCLK to SSPTXD hold time 33 —
SSPSRXD to SSPSCLK setup time 4 —
SSPSRXD to SSPSSCLK hold time 3.6 —

th(r)
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7.5.2

Figure 105:SSP Mixed Mode, Processor Master to Clock Timing Definitions

SSP Mixed Mode Timing - Processor Master to Clock

Table 38:
Symbol
tw(cH)
tw(cH)
tw(en)
tw(ct)
tsu(m
thm)
tsur)
thr)
NOTE:

— wW(CL— tw(CH) — tsu(T)—
SSPSCLK —\
SSPSFRM
— th(T)—
SSPTXD I 0
th(R

ha tsu(R):

SSPRXD I 2 G

SSP Mixed Mode, Processor Master to Clock Timing Specifications

Description

SSPSCLK pulse width high duration
SSPSCLK pulse width high duration
SSPSCLK pulse width low duration
SSPSCLK pulse width low duration
SSPTXD to SSPSCLK setup time
SSPSCLK to SSPTXD hold time
SSPSRXD to SSPSCLK setup time

SSPSRXD to SSPSSCLK hold time

1. Timing for PXA32x and PXA30x only
2. Timing for PXA31x only
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Min

38.46

19.23

38.46

19.23

35

33

4

3.6

Max

Units

ns

ns

ns

ns

ns

ns

ns

ns

Notes
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7.5.3 SSP Mixed Mode Timing - Processor Master to Frame

Figure 106:SSP Mixed Mode, Processor Master to Frame Timing Definitions
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Table 39: SSP Mixed Mode, Processor Master to Frame Timing Specifications

Symbol Description Min Max Units Notes
tw(cH) SSPSCLK pulse width high duration 38.46 — ns 1
tw(ch) SSPSCLK pulse width high duration 19.23 — ns 2
twcy) SSPSCLK pulse width low duration 38.46 — ns 1
twcy) SSPSCLK pulse width low duration 19.23 — ns 2

tsu(m) SSPTXD to SSPSCLK setup time 35 — ns

them SSPSCLK to SSPTXD hold time 33 — ns

tsuRr) SSPSRXD to SSPSCLK setup time 4 — ns

thr) SSPSRXD to SSPSSCLK hold time 3.6 — ns

NOTE:

1. OTiming for PXA32x and PXA30x only
2. 0Timing for PXA31x only

7.6 AC '97 Timing Diagrams and Specifications

Figure 107 and Table 40 defines the AC '97 CODEC interface AC timing specifications.
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Figure 107:AC '97 CODEC Timing Diagram
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Table 40: AC 97 CODEC Timing Specifications

Symbol Parameter Min Max Units Notes

tw() AC97_BITCLK pulse width constraint 40.69 — ns 1

tyBH-sv) AC97_BITCLK high to AC97_SYNC valid delay 8.18 22.68 ns 1

t4(BH-SDV) AC97_BITCLK high to AC97_SDATA_OUT valid delay = 7.78 23.08 ns 1

tsu(p) AC97_SDATA_INx to AC97_BITCLK setup time 4.33 — ns 1
constraint

th) AC97_BITCLK to AC97_SDATA_INx hold time 0.93 — ns 1
constraint

tw(s) AC97_SYSCLK pulse width delay 20.34 — ns

NOTE:

1. Slew rate for incoming BITCLK is 0.5 V/ns

7.7 USB 2.0 Timing Diagrams and Specifications
(PXA32x and PXA30x only)

Figure 108 and Table 41 defines the AC characteristics for the USB 2.0 timing specifications.

Figure 108:USB 2.0 Timing Diagram

vtM_CLK” oy, N S
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Table 41: USB 2.0 Timing Specifications
Symbol Parameter
tcsu_mIN Minimum setup time for TxValid
teH_ MIN Minimum Hold time for TxValid
tosu_mIN Minimum setup time for Data in (Transmit)
toH_MIN Minimum hold time for Transmit Data
tcco Clock to Control Out time for TxReady, RxValid, RxActive and
RXError
tcpo Clock to Data Out time (receive)

7.8

PXA3xx Processor Family
Electrical, Mechanical, and Thermal Functional Specification

Min

4.8

4.8

1

Max

15.5

15.5

uUn

ns

ns

ns

ns

ns

ns

it Notes

MultiMedia Card Timing Diagrams and Specifications

Figure 109 and Table 42 define the MultiMedia Card controller AC timing specifications.

Figure 109:MultiMedia Card Timing Diagrams

t::wH—de—tWL;b
FRE <

MMCLK
\dinsu—bldfmgb{
MMDATO0/1 Invalid Data In Y ]
|¢——o0s! tOH——
MMDAT2/3 | Data Out h
Table 42: MultiMedia Card Timing Specifications
Symbol Parameter Min Max Unit Notes
trrEQ MMCLK Frequency Data Transfer 0 195 MHz 2
Mode
trrEQ MMCLK Frequency Data Transfer 0 26 MHz 3
Mode
trrEQ MMCLK Frequency Identification 0 400 kHz
Mode
twH Clock high time 10 — ns 1
twi Clock low time 10 — ns 1
trise Clock rise time — 10 ns 1
taul Clock fall time — 10 ns 1
tisu Data input setup time 3 — ns 1
tiy Data input hold time 3 — ns 1
tosu Output data setup time 131 — ns 1
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Table 42: MultiMedia Card Timing Specifications (Continued)

Symbol Parameter Min Max Unit Notes
ton Output data hold time 9.7 — ns 1
NOTE:

1. Rise and fall times measured from 10% - 90% of voltage level.

2. Timing for PXA32x processor only.

3. Timing for PXA31x processor and PXA30x processor only.

4. 0 KHz is when the clock is stopped. The minimum 100 KHz frequency range is where a continous
clock is required.

7.9 Secure Digital (SD/SDIO) Timing Diagrams and
Specifications
Figure 110 and Table 43 define the Secure Digital (SD/SDIO) controller AC timing specifications.

Figure 110:SD/SDIO Timing Diagrams
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Table 43: SD/SDIO Timing Specifications

Symbol Parameter Min Max Unit Notes
trrEQ MMCLK Frequency Data Transfer Mode 0 19.5 MHz 2
trREQ MMCLK Frequency Data Transfer Mode 0 26 MHz 3
trrEQ MMCLK Frequency Identification Mode 0'/100 400 kHz

twH Clock high time 50 — ns —
L Clock low time 50 — ns —
trise Clock rise time — 10 ns 4
tall Clock fall time — 10 ns 4
tisu Data input setup time 5 — ns —
tH Data input hold time 5 — ns —
taQ) Output Delay time during Data Transfer Mode 0 14 ns —
taap) Output Delay time during Identification Mode 0 50 ns —
NOTE:

1. 0 KHz is when the clock is stopped. The minimum 100 KHz frequency range is where continuous clock is required.

2. Timing for PXA32x processor only.
3. Timing for PXA31x processor and PXA30x processor only.
4. Rise and fall times measured from 10% - 90% of voltage level.
7.10 JTAG Boundary Scan Timing Diagrams and
Specifications
Figure 111 and Table 44 defines the AC specifications for the JTAG boundary-scan test signals.
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Figure 111:JTAG Boundary-Scan Timing Diagram
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Table 44: Boundary Scan Timing Specifications
Symbol Parameter Min Max Units Notes
TBSF TCK Frequency 0.0 13 MHz —
TBSCH TCK High Time 15.0 — ns 3
TBSCL TCK Low Time 15.0 — ns 3
TBSCR TCK Rise Time — 5.0 ns 1
TBSCF TCK Fall Time — 5.0 ns 2
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Table 44: Boundary Scan Timing Specifications (Continued)

Symbol Parameter Min
TBSIS1 Input Setup to TCK TDI, TMS 4.0
TBSIH1 Input Hold from TCK TDI, TMS 6.0
TBSIS2 Input Setup to TCK nTRST 25.0
TBSIH2 Input Hold from TCK nTRST 3.0
TnTRST Assertion time of NnTRST 6
TBSOV1 TDO Valid Delay 15
TOF1 TDO Float Delay 1.1
NOTE:

1. Not shown in diagram. This is the transition time for TCK from 0.8 V to 2.0 V.
2. Not shown in diagram. This is the transition time for TCK from 2.0 V to 0.8 V.
3. Measured at 1.5V

4. Relative to falling edge of TCK
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8.1

Power and Reset Specifications

This section includes specifications for the following:

Power up

Power down
Reset timing
Power consumption

Power Up Timings
The external voltage regulator and other power-on devices must provide the processor with a

specific sequence of power and resets to ensure proper operation. Figure 112 shows this sequence
and is detailed in Table 45.

Figure 112:Power Up Reset Timing
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Table 45:
Symbol

tVBHRSTH

tyMAINBFH

tBFHRSTH
tRSTHSEH

tSEHVMH

tyMHVSH

tSEHPH

tSHROH

tpHLVTH

NOTE:

—

= PXA3xx (88AP3xx) Processor Family

Power Up Timing Specifications
Description Min

VCC_BBATT enabled to nRESET high constraint 8 + PMIC

ramp rate
VCC_MAIN enabled to nBATT_FAULT high 0
constraint
nBATT_FAULT high to nRESET high constraint 165
NRESET high to SYS_EN high delay —
SYS_EN high to VCC_MVT stable 0
VCC_MVT enabled to VCC_SYSEN stable 0
SYS_EN high to PWR_EN high delay 182
SYS_EN high to nRESET_OUT high delay SYS_DEL

time + 213

PWR_EN high to VCC_APPS and VCC_SRAM 0
supplies stable

Electrical, Mechanical, and Thermal Functional Specification

Max

2.005

SYS_DEL
time

SYS_DEL
time -
tSEHVMH

SYS_DEL
time + 183

SYS_DEL
time + 214

PWR_DEL
time

Units

ms

ms

us

us

us

us

us

us

Notes

4,5

1. PMIC Ramp Rate is the time for PMIC voltages to ramp to the preferred voltage levels. Increasing the ramp rate
decreases the overall power-up timing.

2. VCC_MAIN is the main battery supply voltage

3. nBATT_FAULT is the signal that is used to determine if the main power supply is connected. If nBATT_FAULT occurs

after nRESET, the processor enters an S3/D4/C4 before going into S0/D0/CO.

4. VCC_SYSEN = All supplies except VCC_BBATT, VCC_APPS, VCC_SRAM and VCC_MVT.

o

Defined by programming PCFR[SYS_DEL]

6. Defined by programming PCFR[PWR_DEL]

8.2

8.2.1

Powerdown Timings

This section has the following powerdown timings:

m  S2/D3/C4 - Sleep
S3/D4/C4 - Deep Sleep

S2/D3/C4 Mode Timings

During S2/D3/C4 (Sleep) mode, the nRESET_OUT and PWR_EN signals change state. The
sequence indicated in Figure 113 and detailed in Table 46 is the required timing parameters for

S2/D3/C4 mode.
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Figure 113:52/D3/C4 Timing
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nRESET_OUT £
NOTE:
1. nRESET _OUT assertion is an option for S2/D3/C4 entry. By clearing the PCFR[SL_ROD], nRESET_OUT is
asserted upon entry into S2/D3/CA4.
Table 46: S2/D3/C4 Timing Specifications
Symbol Description Min Typical Max Units Notes
tentrY PWRMODE S2/D3/C4 state command 78 us 4
issued to PWR_EN low delay
tPLLVTL PWR_EN low to VCC_APPS and 0 — — S —
VCC_SRAM supplies disabled constraint
teLroL / PWR_EN low to nRESET_OUT low and -62.5 — 62.5 us 2
tPHROH PWR_EN high to nRESET_OUT high
delay
tEWLEWH EXT_WAKEUPX low pulse width 5 — — ns 1,3
constraint
tEWHEWY EXT_WAKEUPX high pulse width 5 — — ns 1,3
constraint
tPHLVTH PWR_EN high to VCC_APPS and — — PWR_DE us 2
VCC_SRAM supplies stable L time
twakeperec | Acknowledge the external wake-up edge — — 150 us —
T and to begin the wake-up sequence delay
texir Wake-up event to the run mode delay — 7.9 — ms 4
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Table 46: S2/D3/C4 Timing Specifications (Continued)
Symbol Description Min Typical Max Units Notes

NOTE:

1. EXT_WAKEUPXx signal shown in the diagram is for falling edge detect. However, either edge or both edge detect can
be enabled. PWER[WERXx] and FWER[WEFx] configures which edge is used for detection.

2. S2/D3/C4 state nRESET_OUT Disable (PCFR[SL_ROD]) — Prevents the nRESET_OUT pin from asserting upon
entry into S2/D3/C4 or S3/D4/C4 modes.

3. EXT_WAKEUPX signal shown in this diagram is based of PWER[EDF] bit being set.

4. Time with PCFR[PWR_DEL] = 0b0 and no Power I2C commands.

8.2.2 S3/D4/C4 Mode Timings

During S3/D4/C4 (Deep Sleep) mode, nRESET_OUT, PWR_EN and SYS_EN change state. The
sequence indicated in Figure 114 and detailed in Table 47 is the required timing parameters for
S3/D4/C4 (Deep Sleep) mode.

Figure 114:S3/D4/C4 Timing
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nRESET_OUT f§
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MBATT_FAULT |~ . _ _ [ER | SR A i A\

NOTE:

1. VCC_SYSEN = All supplies except VCC_BBATT, VCC_APPS, VCC_SRAM and VCC_MVT.

2. nRESET _OUT assertion is an option for S3/D4/C4 entry. By clearing the PCFR[SL_ROD], nRESET_OUT is
asserted upon entry into S3/D4/C4.
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Table 47: S3/D4/C4 (Deep Sleep) Timing Specifications

Symbol

tDENTRY

thLivTL

tpLsL

troLsL

tBFLBFH

tvTLvsL

tsivsL

tysLvmL

tEWLEWH

tEWHEWY

tWAKEDETECT

tBFHSEH

tpHLVTH

tSEHMVTH

tSEHPH

tDEXIT

Description

PWRMODE S3/D4/C4 state command
issued to SYS_EN low delay

PWR_EN low to VCC_APPS and
VCC_SRAM supplies disabled
constraint

PWR_EN low to SYS_EN low delay

NRESET_OUT low to SYS_EN low
delay

nBATT_FAULT low pulse width
constraint

VCC_APPS and VCC_SRAM supplies
disabled to VCC_SYSEN disabled
constraint

SYS_EN low to VCC_SYSEN supplies
disabled constraint

VCC_SYSEN supplies disabled to
VCC_MVT supply disabled constraint

EXT_WAKEUPX low to
EXT_WAKEUPXx high constraint

EXT_WAKEUPX high to
EXT_WAKEUPXx valid delay

Acknowledge the external wake-up
edge and to begin the wake-up
sequence delay

nNBATT_FAULT high to SYS_EN high
delay

PWR_EN high to VCC_APPS and
VCC_SRAM supplies stable
SYS_EN to VCC_MVT supply stable

SYS_EN high to PWR_EN high delay

Wakeup event to run mode delay

Copyright © 2009 Marvell
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Min

100

182

Typical

1.4

OSCC[VCX
OST] +
SYS_DEL +
PWR_DEL +
1ms

Max

62

123

100

150

150

PWR_DEL
time

SYS_DEL
time

SYS_DEL
time + 183

Units

ms

us

us

us

ns

ns

ns

ns

us

us

us

us

us

ms

Notes

3,7

2,3

6,7
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Table 47: S3/D4/C4 (Deep Sleep) Timing Specifications (Continued)

Symbol Description Min Typical Max Units Notes
tyMHVSH VCC_MVT supply enabled to 0 — SYS_DEL us 2
VCC_SYSEN supplies stable time -
tSEHVMH
tSHROH SYS_EN high to nRESET_OUT high SYS_DEL — SYS_DEL us 4
delay time + 213 time + 214
tBEHBFL NBATT_FAULT high pulse width 0 — — s
constraint
NOTE:

1. EXT_WAKEUPXx signal shown in the diagram is for falling edge detect. However, edge detection can be enabled for
either edge or both edges. PWER[WERXx] and FWER[WEFXx] configures which edge(s) is/are used for detection.

2. VCC_SYSEN = All supplies except VCC_BBATT, VCC_APPS, VCC_SRAM and VCC_MVT.

3. To get the most power savings, Marvell recommends turning off VCC_SYSEN as close to the SYS_EN assertion as
possible

4. S2/D3/C4 state nRESET_OUT Disable (PCFR[SL_ROD]) — Prevents the nRESET_OUT pin from asserting upon
entry into S2/D3/C4 or S3/D4/C4 modes.

5. The time interval between the software Write to Core PWRMODE register (CP14 Register 7) to initiate a Low-power
mode and the wake-detection window activation is 1us (max).

6. The following are the assumptions for exit times -
There are no transfers pending within the system that cause exit sequence to stall

* There are no external transfers pending that cause exit sequence to stall

¢ All counters that are user programmable that can cause exit sequence to stall are set to minimum values: including
sys_del, pwr_del, Ipm_del and vctost

« Exit times provided are typical

7. Time with PCFR[PWR_DEL] = 0b0 and no Power 12C commands.

8.3 Reset Timing
The processor asserts the nRESET_OUT pin in one of several different reset modes:
m  Hardware reset timing

m  Watchdog reset timing
m  GPIO reset timing (Can be configured by software)

The following sections provide the timing and specifications for the entry and exit of these modes.

8.3.1 Hardware Reset Timing

Hardware reset timing sequences assume stable power supplies at the assertion of nNRESET. They
follow the timings indicated in Section 8.1, Power Up Timings. Refer to Figure 112.

8.3.2 Watchdog Reset Timing

Watchdog reset is an internally generated reset and therefore has no external-pin dependencies.
The nRESET_OUT pin is the only indicator of watchdog reset, and it stays asserted for tgr| grH-
NBAUTT_FAULT and nRESET are assumed to be in their asserted states.

8.3.3 GPIO Reset Timing

GPIO reset is usually generated externally to a dedicated signal nGPIO_RESET. A GPIO reset can
also occur by setting the PMCR[SWGR] register. Figure 115 shows the timing of GPIO reset.
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Figure 115:GPIO Reset Timing

 J&—GRIGRH————
GPIO_RESET ~ ~—  ~— . _ /-
\—tGRLROL—ﬂ \—ﬂtGRHROH
nRESET_OUT
nDF_CS2

Table 48: GPIO Reset Timing Specifications

Symbol Description
tGRLGRH nGPIO_RESET pulse width constraint
tGRLROL nGPIO_RESET low to nRESET_OUT low delay

tGRHROH nGPIO_RESET high to nRESET_OUT high

delay

NOTE:

Min

100

153

Max

Units Notes
us -
us 1
us 1

1. GPIO Reset Disable (PCFR[GP_ROD])—Enables/disables assertion of nRESET_OUT during GPIO reset.

8.4 Power Consumption

Power consumption depends on the following:

Operating voltage

External loading

Operating frequency
Peripherals enabled
External switching activity

Table 49 contains PXA32x Processor power-consumption information.

Table 50 contains PXA31x Processor power-consumption information.

Table 51 contains PXA30x Processor power-consumption information.

Table 49: PXA32x Processor Power-Consumption Specifications?®

Parameter Description Low Low Standard Standard Test
Power Power Typical Maximum | Conditions
Typical Maximum | (mW) (mW)
(mW) (mW)

Active Power (Turbo/Run/Switch/System Bus)

806 MHz Active Power (806/403/403/208) — — — 1950 1

208 MHz Active Power (—/208/208/104) 485° — 5824 — 1

104 MHz Active Power (—/104/104/104) 300° — 360% — 1

Low Power Modes (S3/D4/C4, S2/D3/C4)
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Table 49: PXA32x Processor Power-Consumption Specifications1 (Continued)

Parameter Description Low Low Standard | Standard Test
Power Power Typical Maximum | Conditions
Typical Maximum | (mW) (mWwW)
(mW) (mW)

S3/D4/C4 — — — 0.120 2

S2/D3/C4 — — — 0.800 3

Test Conditions:

1. VCC_APPS =1.4V;VCC_SRAM =1.4V; VCC_PLL = 1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V, Ta = 0C; 8 DMA
channels with memory to memory transactions

2. VCC_BBATT = 3.0V; VCC_APPS = 0V; VCC_SRAM = 0V; VCC_PLL=0; VCC_IO=0V; VCC_MEM=0V; Ta = 0C

3. VCC_BBATT = 3.0V; VCC_APPS = 0V; VCC_SRAM = 0V; VCC_PLL=0; VCC_10=3V; VCC_MEM=1.8V; Ta =
0°C

4. VCC_APPS =1.1V; VCC_SRAM = 1.1V, VCC_PLL =1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V; Ta = 0C; 8 DMA
channels with memory to memory transactions

5. VCC_APPS =1.0V; VCC_SRAM =1.0V; VCC_PLL =1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V; Ta = 0C; 8 DMA
channels with memory to memory transactions

NOTE:

1. Numbers are representative of median plus 1 sigma (85% of the units will be below these numbers)

2. VCC_IO is a combination of the VCC_IO1, VCC_DF, VCC_I03, VCC_l04, VCC_CI, VCC_l06, VCC_LCD,
VCC_MSL,VCC_USB, VCC_CARD1, VCC_CARD2 and VCC_TS voltage domains.

3. Only voltage domains listed for each test condition were used to measure power consumption.

Table 50: PXA31x Processor Power-Consumption Specifications?®

Parameter Description Typical (mW) Maximum (mW) Test Conditions
Active Power (Turbo/Run/Switch/System Bus)

624 MHz Active Power (624/312/312/208) — 1525 1

Low Power Modes (S3/D4/C4, S2/D3/C4, S0/D2/C2, S0/D1/C2)

S3/D4/C4 — 0.120 2

S2/D3/C4 — 0.800 3

S0/D2/C2 — 0.975 4
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Table 50: PXA31x Processor Power-Consumption Specifications1 (Continued)

Parameter Description Typical (mW) Maximum (mW) Test Conditions

S0/D1/C2 — 0.975 5

Test Conditions:

1. VCC_APPS =1.375V; VCC_SRAM = 1.375V; VCC_PLL =1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V; Ta=0C; 8 DMA
channels with memory to memory transactions

2. VCC_BBATT = 3.0V; VCC_APPS = 0V; VCC_SRAM = 0V; VCC_PLL=0; VCC_|0=0V; VCC_MEM=0V;Ta = 0C

3. VCC_BBATT = 3.0V; VCC_APPS = 0V; VCC_SRAM = 0V; VCC_PLL=0; VCC_IO=3V; VCC_MEM=1.8V; Ta = 0°C

4. VCC_BBATT = 3.0V; VCC_APPS =1.4V; VCC_SRAM =1.4V; VCC_PLL = 1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V; Ta
=0C;

5. VCC_BBATT = 3.0V; VCC_APPS = 1.4V; VCC_SRAM =1.4V; VCC_PLL = 1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V; Ta
=0GC;

NOTE:

1. Numbers are representative of median plus 1 sigma (85% of the units will be below these numbers)

2. VCC_|O is a combination of the VCC_IO1, VCC_DF, VCC_I03, VCC_CI, VCC_LCD, VCC_MSL,VCC_USB,
VCC_CARD1 and VCC_CARD?2 voltage domains.

3. Only voltage domains listed for each test condition were used to measure power consumption.

Table 51: PXA30x Processor Power-Consumption Specifications?®

Parameter Description Typical (mW) Maximum (mW) Test Conditions
Active Power (Turbo/Run/Switch/System Bus)

624 MHz Active Power (624/312/312/208) — 1525 1

Low Power Modes (S3/D4/C4, S2/D3/C4, S0/D2/C2, S0/D1/C2)

S3/D4/C4 — 0.120 2
S2/D3/C4 — 0.800 3
S0/D2/C2 — 0.975 4
S0/D1/C2 — 0.975 5

Test Conditions:

1. VCC_APPS =1.375V; VCC_SRAM = 1.375V; VCC_PLL =1.8V; VCC_|O = .0V; VCC_MEM = 1.8V; Ta = 0C; 8 DMA
channels with memory to memory transactions

2. VCC_BBATT = 3.0V; VCC_APPS = 0V; VCC_SRAM = 0V; VCC_PLL=0; VCC_l0=0V; VCC_MEM=0V;Ta = 0C

3. VCC_BBATT =3.0V; VCC_APPS = 0V; VCC_SRAM = 0V; VCC_PLL=0; VCC_IO=3V; VCC_MEM=1.8V; Ta =
0°C

4. VCC_BBATT = 3.0V; VCC_APPS = 1.4V; VCC_SRAM =1.4V; VCC_PLL =1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V;
Ta =0C;

5. VCC_BBATT = 3.0V; VCC_APPS = 1.4V; VCC_SRAM =1.4V; VCC_PLL = 1.8V; VCC_IO = 3.0V; VCC_MEM = 1.8V;
Ta=0C

NOTE:

1. Numbers are representative of median plus 1 sigma (85% of the units will be below these numbers)

2. VCC_IO is a combination of the VCC_IO1, VCC_DF, VCC_I03, VCC_CI, VCC_LCD, VCC_MSL,VCC_USB,
VCC_CARD1, VCC_CARD?2 and VCC_ULPI voltage domains.

3. Only voltage domains listed for each test condition were used to measure power consumption.
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A PXA30x and PXA31x Programmer
Enabling

The PXA30x and PXA31x processors are high-performance, low-power microprocessors how
available with additional memory chips.

Al Introduction

This chapter describes how to prepare the PXA30x and PXA31x processors for flash memory
programming, and how to reduce programming time in a factory environment.

The PXA30x and PXA31x processors can be enabled to program flash using one of two different
methods. One method focuses on programming the PXA30x and PXA31x processor prior to
assembly of the system; the other focuses on waiting until after the processors have been
assembled in the system before programming. Both methods may be suitable, depending on the
design requirements. This chapter explains the trade-offs between different methods, thus helping
reduce time in a factory environment and/or reducing cost of development.

The direct-access programming method requires minimum software development and takes less
time to program the flash memory. Direct-access programming requires that all other memory
devices along with the PXA30x and PXA31x processors be placed into high-z (by issuing a JTAG
high-z instruction) while programming the NAND flash memory. All the power domains must be
brought up to their required voltages to prevent damage to the part. All other memories are placed
into high-z by applying power and ensuring the de-assertion of their chip-select signals.

The second method for programming flash within the PXA30x and PXA31x processors requires a
greater amount of code development through the JTAG controller. It is a slower programming
method but requires fewer pins. This method does not require any of the memory address, data, or
control signals to be pinned out. Flash loader code is loaded into the PXA30x and PXA31x
processors mini-instruction cache. The code is then executed and uses the PXA30x and PXA31x
processors memory controller to program the flash and de-select the other memory devices that
might be present within the package. This method is referred to as JTAG flash programming. All the
power domains on PXA30x and PXA31x processors must be brought up to their required voltages to
prevent damage to the part. All input signals not used must be driven to prevent excessive current
usage. Refer to the PXA30x and PXA31x Processor Developers Manual “Debug Interface” chapter
for JTAG-specific command information.

A.2 Device Configuration

The PXA30x and PXA31x processors stacked package uses a processor die combined with flash
memory die and/or SDRAM memory chips all packaged together. Currently available PXA30x and
PXA31x processors package configurations are as follows:

m 1 Ghits of NAND flash memory + 512 Mbits of low-power DDR (PXA30x processor)

m 2 Ghits of NAND flash memory + 1 Gbits of low-power DDR (PXA31x processor)

EI Device configurations are subject to change before final production qualification.
Note
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A.3

A3l

Procedure to Prepare PXA3xx (88AP3xx) Processor
Family for Programming Flash

The following steps describe the procedure to prepare the PXA30x processor or PXA31x processor
using either the direct-access programming method or the JTAG-flash programming method. To
prepare for direct-access programming, the internal memories other than flash are de-selected by
de-asserting the dedicated chip-select signals and the PXA30x processor or PXA31x processor
must be placed into high-Z using high-Z JTAG command.

To prepare for JTAG flash programming, bring the PXA30x processor or PXA31x processor out of
reset. It is responsible for controlling all the memory signals and receiving the data to program the
flash devices through the JTAG controller.

Sequence Required for Direct-Access Programming

Follow these steps to prepare the PXA30x processor or PXA31x processor for direct-access
programming. Use the power-on timing specifications with respect to applying power to the required
domains.

1. [If required, drive all memory chip selects (other than NAND flash) to their inactive state to
guarantee the other memories are not contending with the NAND flash signals.

Drive EXT_WAKEUPO pin low, NBATT_FAULT pin high, and NGPIO_RESET pin high.
Apply a hardware reset to the package by asserting nRESET and nTRST together.
Release reset by de-asserting nRESET and nTRST together.

Wait for NRESET_OUT to de-assert.

Issue the High-Z JTAG command (0x002) to place the PXA30x processor or PXA31x processor
signals into high-z state.

7. Begin programming the flash devices in the package.

S

Figure 116:Diagram Showing Steps for Putting PXA30x Processor and PXA31x Processor into

High-z

erstate | )0 0 X X |
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A.3.2 Sequence Required for JTAG Flash Programming

Follow the steps below to prepare the PXA30x processor or PXA31x processor for JTAG flash
programming. Use the power-on timing specifications with respect to applying power to the required
domains.

1. Drive EXT_WAKEUPO pin low, NBATT_FAULT pin high, and NGPIO_RESET pin high.

2. Apply a hardware reset to the package by asserting nRESET and nTRST together.

3. Release JTAG reset by de-asserting nTRST.
4

Follow steps documented in Download Code in the instruction cache seen in the PXA30x and
PXA31x Processor Developers Manual.

5. Download the flash loader utility into the mini-instruction cache, start execution of the flash
loader utility.

6. 10 us must elapse after nTRST is de-asserted before proceeding with any JTAG operation.

7. De-assert nRESET.

8. Wait for NRESET_OUT to de-assert.

9. Begin sending raw data through the JTAG port to program the flash devices in the package.

A4 PXA30x Processor or PXA31x Processor:
Connections for Flash Programming

Table 53 describes the connections for existing PXA30x processor or PXA31x processor
configurations. Table 53 shows the minimum number of balls that must be connected to program the
NAND flash memory internal to the package for each of the two programming methods as described
in Section A.3.

For direct-access flash programming, the balls needed are determined based on the power signals
and control signals required for placing the PXA30x and PXA31x processors into a high-z state. For
the JTAG-flash programming method, the signals needed are only those that power up the PXA30x
and PXA31x processors such that the JTAG controller can program flash through the PXA30x and
PXA31x processors memory controllers.

Table 53 shows the connections required for programming the NAND flash memory within the
PXA30x and PXA31x processors. The first two columns in Table 53 show which signals must be
accessed depending on the method used to program the NAND flash memory. Use the list in the
next table to decode the letter representing the die within the PXA30x and PXA31x processors.

Table 52: Abbreviations Used in Table 53

f ball required to program flash

b ball required by the PXA30x and PXA31x processors

S ball required to deselect SDRAM

\Y voltage supply connection required

nc no connect

rfu reserved for future use

dnu do not use. do not physically connect to anything

o] optional (may not be required depending on system design)

shade Shading indicates ball is used differently between PXA30x processor and PXA31x processor.
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Table 53: Required Balls for Programming the Package Flash Memory

-
—~ c = =
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2a 24 g g 5 3
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D% @9 = ° : =

© (8] a o o (%]

T — T =} [=

o uw o > > L -

=@® =0 +* 8 ; a =

ZE |55 |5 < < z 5

x2 x2S o o o z o

Power Control Signals (VCC_BBATT)

b b D3 PWR_EN PWR_EN — use power-on timing specifications.

b b D4 SYS_EN SYS_EN —

b b D6 NRESET_IN NRESET_IN —

b b F9 nRESET_OUT NRESET_OUT —

b b B7 EXT_WAKEUP EXT_WAKEUP — Pull-down to ground. This signals

0 0 internal pull-down is enabled during
power-on, hardware, global
watchdog and GPIO resets and is
disabled when the PCFR[PUDH] bit
is set.

b b C6 NBATT_FAULT nBATT_FAULT — Pull-up to VCC_BBATT.

b b E8 nGPIO_RESET nGPIO_RESET | — Pull-up to VCC_BBATT. This signals
internal pull-up is enabled during
power-on, hardware, global
watchdog and GPIO resets and is
disabled when the PCFR[PUDH] bit
is set.

b b A7 PWR_CAPO PWR_CAPO — External 0.1 puF capacitor connected
between PWR_CAPO and

b b F8 PWR_CAP1 PWR_CAP1 — PWR_CAPL1. If a polarized capacitor
is used, the + plate must be
connected to PWR_CAPL1.

b b Cc7 PWR_OUT PWR_OUT — External 0.1 pF capacitor connected
to ground.
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Table 53: Required Balls for Programming the Package Flash Memory (Continued)
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JTAG Interface (VCC_BBATT)

b b A6 NTRST NTRST — JTAG interface.

b b Cc4 TCK TCK —

b b E3 TDI TDI —

b b D2 TDO TDO —

b b C3 T™MS T™MS —

Processor Clock Signals

b b A8 TXTAL_IN TXTAL_IN — Can be connected to an external
32.768 kHz crystal or to an external
clock source. Note: The maximum
voltage level on TXTAL_IN is 1.0 V.

b b B8 TXTAL_OUT TXTAL_OUT — Can be connected to an external
32.768 kHz crystal or grounded
when an external clock source is
connected to TXTAL_IN.

Processor Clock Signals

b b B9 PXTAL_IN PXTAL_IN — Must be connected to a 13 MHz
crystal or external clock source.

b b C9 PXTAL_OUT PXTAL_OUT — Must be connected to a 13 MHz
crystal or left floating when using an
external clock source.

TEST Signals

b b B11 TEST TEST — Reserved for manufacturing test.
Must be grounded for normal
operation.

b b F11 TESTCLK TESTCLK — Reserved for manufacturing test.
Must be grounded for normal
operation.
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Table 53: Required Balls for Programming the Package Flash Memory (Continued)
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Data Flash Interface (VCC_DF)
f w3 DF_INT_RNB DF_INT_RNB R/B NAND Read/Busy. Must have an
external 10 Kohm pull-up to
VCC_DF.
f AA5 DF_I00 DF_IO0 1/0<0:15 = NAND I/O interface.
>
f AAB DF_I|O1 DF_lO1
f w7 DF_IO2 DF_102
f Y8 DF_IO3 DF_103
f V10 DF_l04 DF_l104
f W13 DF_I05 DF_lIO5
f W12 DF_106 DF_106
f V11 DF_IO07 DF_I107
f us DF_l108 DF_l108
f Y5 DF_109 DF_l109
f Y6 DF_1010 DF_IO010
f W8 DF_1011 DF_1011
f u15 DF_l1012 DF_l1012
f W10 DF_1013 DF_1013
f W11 DF_1014 DF_1014
f W15 DF_1015 DF_I015
f V7 DF_ALE_NWE DF_ALE_NWE ALE ALE - Address Latch Enable
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Table 53: Required Balls for Programming the Package Flash Memory (Continued)
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f V9
f u10
f W5
f W4
f V8
f us

No Connect Signals

rfu C1,N2,V2,
W2,U3, B4,
G4, L4, P4,
C5, P5, L8,
M8, D19,
AA19

dnu W9

Power Supplies

Copyright © 2009 Marvell
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PXA30x processor Function

DF_NCS0

DF_NCS1

DF_NRE
DF_NWE
DF_CLE_NOE

DF_NWP

RFU

DNU

PXA31x processor Function

DF_NCS0

DF_NCS1

DF_NRE
DF_NWE
DF_CLE_NOE

DF_NWP

RFU

DNU

NAND Function

O
m

RE

WE

CLE

WP

Signal Instruction

CE- Chip Enable.

Note: Refer to individual package
specifications to determine which
chip enables to use for programming
NAND.

RE - Read Enable
WE - Write Enable
CLE - Command Latch Enable

WP - Write Protect. When logic Low,
provides a hardware protection
against undesired modify (program /
erase) operations.

Must be connected to VCC_DF
when programming NAND.

Reserved for Future Use. Treat as a
No Connect.

Do Not Use. Do not physically
connect to anything.
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Table 53: Required Balls for Programming the Package Flash Memory (Continued)
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\Y% \Y% L5, N5, VCC_APPS VCC_APPS — Apply 1.41V
AA7, AA9,
A10, H10,
P10, H11,
P11, H12,
P12, AA12,
Al13, Y13,
K14, L14,
M14, A15,
N21
\Y% \Y% AA8, C18, VCC_SRAM VCC_SRAM —
B19
\% \% C8 VCC_BBATT VCC_BBATT — Apply 3.3V
\Y% \Y% D12, AA16 VCC_PLL VCC_PLL — Apply 1.8V
Vv Vv E4, J5, T5, VCC_MVT VCC_MVT —
G9, U9,
G114, R14,
H15, J15,
N15
Vv Vv D9 VCC_0OSC13M VCC_0OSC13M —
\Y% \Y% D10 VCC_BG VCC_BG —
\Y% \Y% Y11 VCC_CARD1 VCC_CARD1 — Apply 3.3V
Vv Vv AAl4 VCC_CARD2 VCC_CARD2 —
v v E15, G10, VCC_IO1 VCC_IO1 —
G15
Vv Vv T16 VCC_I03 VCC_IO3 —
\Y% \Y% K16, L16, VCC_LCD VCC_LCD —
M16
\Y% \Y% G117 VCC_MSL VCC_MSL —
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Table 53: Required Balls for Programming the Package Flash Memory (Continued)

Required Balls

(JTAG Flash Programming)
Required Balls

(Direct Access Programming)

Ball #

B3

<
<

Y Y P15, P20
\% \% R16

v v D5, G5, V5,
G6, H6, J6,
K6, L6, M6,
N6, P6, R6,
T6, U6

Y% Y% G11, T9,
T10, T11,
T12,T13

v v C2, F4, K5,
M5, R5, Y7,
H8, R8, T8,
A9, H9, P9,
B13, H13,
P13, AA13,
H14, J14,
N14, P14,
T14, B16,
A20, B20,
N20, A21,
B21

v v D8

\Y \Y C10
\Y \Y Y12
v v AA15

Y Y P19

Copyright © 2009 Marvell
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PXA30x processor Function

VCC_USB
VCC_Cl
RFU

VCC_MEM

VCC_DF

VSS

VSS_BBATT
VSS_BG

VSS_CARD1
VSS_CARD2

VSS_Cl

PXA31x processor Function

VCC_BIAS
VCC_Cl
VCC_ULPI

VCC_MEM

VCC_DF

VSS

VSS_BBATT
VSS_BG

VSS_CARD1
VSS_CARD?2

VSS_Cl

NAND Function

VCC
(for
NAND)

Signal Instruction

Apply 3.3 V for both processors

Apply 3.3V

Apply 1.8 V for PXA31x processor

Apply 1.8 V.

Apply 1.8 V.

Connect to ground.

Connect to ground.
Connect to ground.
Connect to ground.
Connect to ground.

Connect to ground.
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Table 53: Required Balls for Programming the Package Flash Memory (Continued)
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\Y \Y Y1, AAl, VSS_DF VSS_DF VSS Connect to ground.
Y2, AA2, (for
R9, R10, NAND)
R11, G12,
R12, R13
Y \Y G13, F15 VSS_101 VSS_I101 — Connect to ground.
Y Y T15, Y20, VSS 103 VSS_103 — Connect to ground.
AA20, Y21,
AA21
\Y \Y K15, L15, VSS_LCD VSS_LCD — Connect to ground.
M15
\Y \Y F6, F7, G7, VSS_MEM VSS_MEM — Connect to ground.
H7,J7, K7,
L7, M7, N7,
P7,R7, T7,
u7
\Y \Y F17 VSS_MSL VSS_MSL — Connect to ground.
Y Y E9 VSS_0SC13M VSS_0OSC13M — Connect to ground.
\Y \Y D7 VSS_0OSC32K VSS_0OSC32K — Connect to ground.
\Y \Y E11, E12, VSS_PLL VSS_PLL — Connect to ground.
W16
\Y \Y Al, B1, A2, VSS_USB VSS — Connect to ground.
B2
v v R15 RFU VSS_ULPI — Connect to ground for PXA31x
processor.
A.5 PXA30x Processor and PXA31x Processor
Processor Mechanical Drawings
Refer to Section 3 for the PXA30x and PXA31x processors mechanical drawings.
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A.6 PXA30x Processor and PXA31x Processor
Processor Ballouts
Refer to Section 4 for the PXA30x and PXA31x processors ballouts.
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