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1. Revision Notes

Date

Description

01-Oct-2005

First release

08-Oct-2005

Added baseboard design and troubleshooting guitelin

22-Feb-2006

Updated peak current at VCC_3STBY power rail.
Updated deep sleep PME.

Fixed PCMCIA signal-to-GPIO mapping.

Added a comment regarding PWMO line availability.
Updated IDE-CS0# mapping.

Updated baseboard design and troubleshooting gugdel
Fixed A option audio codec p/n (CS4299->CS4202)
Added comment regarding LB-AO signal.

Added comment regarding 12S usage.

Fixed AC97 SDINO/SDIN1 pin naming.

Removed MMCLK from GPIO list

Documented 24.576 MHz clock output (AC97_SYSCLK).
Documented LB-DREQO.

Updated Linux serial port mapping.

Updated CAMI pin routing :

SSP/12C, MG-LCD1_PWM, PXA-270 GPIO[86]/[87].

23-Apr-2006

Added CM-X270L information.
Added JTAG pads drawing for CM-X270W.

14-Jun-2006

Fixed JTAG-TRST pulling to "up".

21-Jun-2006

Added WiFi interface specifications

26-Jun-2006

Updated Audio load driving specifications

27-Jun-2006

Fixed CM-X270W drawing

03-Jul-2006

Changed Write Protection (WP) pin specifications.

27-Jul-2006

Added WLAN chapter

Added NOR flash setup block comment
Added REQ1/GNTL1 pair comment
Added GPI0O29 to GPIO table

Fixed GPCS to LB-CS in CS truth table

13-Sep-2006

Removed unsupported SUSP-IN pin from documentabascribed
alternative methods of entering the suspend/slemgem

Removed rev 1.1 vs. 1.2 difference notes, as reedrds are no
longer shipped.

26-Sep-2006

Improved mechanical drawings.
Fixed 2700G VLIO CS address.

03-Oct-2006

Clarified invariance of serial port assignment iR70W vs. X270L




Removed GPIO88 (was on P2-133) from available GRli§I.

05-Nov-2006

Added details about RTC supply
Added table specifying GPIO's initial state andyqul

31-Jan-2007

Modified LB timing and timing diagram and added ileations
Added reset timing diagram.

Added WLAN power consumption info

Added LCD B2 and R2 signals to the 2700G section.
Added a comment regarding power rail stabilizatiore.

20-Mar-2007

Fixed COM-C-DCD# CAMI routing on page 89.

16-Jul-2007

Removed incorrect comments about 18-bit LCD support

13-Aug-2007

Datasheet (first pages) updated with informatioouatiRev 2 features
GPRS and Bluetooth

23-Oct-2007

Added GPRS and Bluetooth subsection.

Updated power supply section.

Added information regarding the new AC'97 CODEC.
Updated CAMI connectors table for CM-X270W rev 2.

Fixed IORDY signal on LB timing diagram.

Added trigger type and pulse length for LB-IRQx

Added a comment regarding bufferability of LB-IRQO

Added a comment on using AC’'97 inerface pins asd5PI
Removed 2700G documentation, because this feature longer
offered for new designs.

12-Dec-2007

Removed mentioning of external PCI clock input

31-Mar-2008

US and Canada GSM bands support note
Added USB1 port availability note

24-Jun-2008

Added Wi2Wi WLAN description for CM-X270L rev1.4

Please check for a newer revision of this manu@lampulLab's website -
http://www.compulab.co.il, following [Products] Beveloper] >> [CM-X270] links.
Compare the revision notes of the updated manaal the website with those of the
printed version you have.



2. Overview

2.1. Highlights

Intel's XScale PXA270 CPU, up
to 520 MHz, 32+32 KB cache,
WMMX

General purpose bus and
optional PCI, LPC, AC97 busses
16 - 128 Mbyte SDRAM

128 / 512 Mbyte Flash Disk
WiFi Interface

GSM / GPRS modem

Bluetooth interface

Graphics controller integrated in
PXA270 supporting STN and
TFT panels up to 800 x 600 pixels
Video Input Port

PCMCIA controller

Sound codec with speaker and
microphone support
Touchscreen Controller

Slave and host USB ports

Serial ports, GPIO, hard-disk
interface

10/100BaseT Ethernet port
Very low standby and active
power consumption

Two size options: 66 x 44 mm
(X270L) or 68 x 58 mm (X270W)
Interchangeable with other
modules via CAMI connectors

* Note: some of above specified features are
optional

The CM-X270is a small "Computer-On-Module"
board designed to serve as a building block in
embedded applications. The CM-X270 has all the
components required to run operating systems ssich
Linux and Windows CE. Ready packages for these
operating systems are available from CompuLab.

The small size of the CM-X270 allows its integration
into hand-held and mobile applications, while |
price makes it an ideal selection for cost-serssitiv
applications. Based on Intel's XScale architectile,
CM-X270 delivers a price/performance ratio
significantly better than that of any other plathor

The feature set of the CM-X270 module combines &
32-bit CPU, SDRAM, Flash Disk and vital computing
peripherals. For embedded applications, the CM-X2
provides a 32-bit PCI bus, 100Mbit Ethernet, serial
ports, general purpose I/O lines and many other
essential functions.

An integrated WLAN (WiFi) interface implements
802.11 b/g industry standard wireless connectivity.
The on-board GPRS modem enables data transmis!
to any arbitrary destination using public subsaribe
network infrastructure. Voice communication is also
fully supported, practically implementing full femed
cellular phone integrated into the CoM. The CM-X27
is the first and only CoM in the market implemeqgtin
this advanced features.

The standardized CAMI ("CompuLab's Aggregated
Module Interface") connectors of the CM-X270
module allow interchangeability with other Compute
On-Module's available from CompuLab, enabling thi
flexibility required in a dynamic market where
application requirements can change rapidly.

sion
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2.2. Block Diagram

PXA270 MPU, 312 / 520 MHz Audi s
AUCY) GPRS/ [« 21—

GSM )
Bluetooth CPU WMMX MMU F modem ¢ '.

module
I I-cache l I D-cache l ) COM-D_,
Serial COM-C
<« USB 1 (Host) Controller | |
< UsSB3 (Host/Slave) usB DMA RS232 COM-A

Timers

. 1/O lines 1/O Ports Interrupts Video Input
MMC, SDD¢t+———>
Memory &

LCD Interface Graphics
- PCMCIA "
Controller Controller AC97 AC97 link >
Interface
A 4
v
- Spkr & Mic
SDRAM I Audio (opt A) l I —
16 - 128 MB < isti
I Touchscreen (opt AT) l ResistiveTS
UCB1400

NOR Flash Disk
1-4MB

WLAN / WiFi Port Antenna
(option W) connectors

NAND Flash Disk
128-512 MB (opt N )

Interface Bridge (optB )

« 100BaseT » Ethernet port < Local Bus Interface

«LEDs | DM9000 (optE) | >
PCI bus
PCI Interface B
BAT RTC (option R)
UART |l COM-B
<+— » USB 2 controller N
— (option U) LPC 4— USB 2.4 (Host

| LPC Host bus ,

PCMCIA & Local Bus
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have identical functionality and interface, excefptertain cases which are explicitly
specified in relevant sections.



2.3. Features

"Option" column specifies the configuration codguieed to have the particular feature.
"+" means that the feature is always available.

CPU, Memory and Buses

Feature Specifications Option
Intel XScale PXA270, 312 / 520 MHz, WMMX
CPU 32 KB I-cache and 32 KB D-cache, WB, 128 MB addreps +
space
DMA and Interrupt controllers, Timers
DRAM 16 - 128 MB, SDRAM, 100 MHz, 32-bit +
NOR Flash 1 - 4 Mbytes +
NAND Flash Disk | 128 - 512 Mbytes N
External local bus 16-bit, variable rate up to Mi9z, 3.3V tolerant +
AC97 bus AC97 /| AMC97 Rev 2.1 compliant +
PCI bus 32-bit, 2.1-compliant, 132 MB/s, arbiter for 4 nes, B
5.0V tolerant
LPC bus Host, 33 MHz, Intel LPC v1.0 compatible E
JTAG Interface Available +
Peripherals
Feature Specifications Option
Graphics Controll g0, 00’y 16, rame bufer n aystem SDRAM *
. Direct camera sensor support, max resolution
Video InputPort 15,5, 2048, 30 fps @ 3204340, 15 fps @640x480 *
One Host port, 12 Mbps, OHCI v1.1 +
USB One' Host/SIave port, 12 Mbps, 24-endpoints, OHlel +
Additional Host ports, 12 Mbps, OHCI v1.0 compliant B
(one port in X270L or two ports in X270W)
Up to 4 UART ports, 16550 compatible, 921 kbps
Serial Ports COM-A - RS232, full modem +
(UARTS) COM-B - TTL, Rx/Tx B
COM-C - TTL, partial modem +
COM-D - TTL, Rx/Tx +
General Purpose About 50 lines shared with otheetfons. Can also be +




chip antenna and connector for external antennaildble

only in CM-X270W.

I/O used as interrupt inputs.

Hard Disk Interface| IDE, PIO mode +

Keyboard & mouse| USB or redirection from COM port

Ethernet Davicom DM9000 MAC & PHY, 10/100BaseT, LED's E
Crystal CS4202 or Phillips UCB1400, AC97 interface,

Audio codec mono microphone input, stereo line input and 25 mW A
output for active speakers

Touchscreen ctrl. A part of the UCB1400 codec chip. Supports resstiv AT
touch panels.

PCMCIA controller pirect support for 1st slot, hooks for 2nd slot,ki6 +
interface

RTC Real Time Clock, powered by external lithium éatt R
802.11 b/g capabilities, Wi2Wi W2SW0001 controller

WiFi Interface module based on the Marvell’'s 88W8686 chipset.dJpd| W
Mbps, 2.45 GHz band, single antenna support.
Telit GE864 module. GSM 850, 900, DCS 1800 or PC¢

GPRS / GSM 1900 network communication services. GPRS Class 1(,

and cellular phone | Voice, Circuit Switched Data transfer, Fax, Phooelb K
and SMS. On-board SIM card socket. Connector for
external antenna. Available only in CM-X270W.
Bluetooth V2.0+EDR system. CSR BlueCore4-ROM

Bluetooth chipset, 2.4GHz band, up to 3Mbps. On-board ceramic 3

Electrical, Mechanical and Environmental Specifications

Supply Voltage

Single 3.3V or dual 3.3V / 5.0V (féx" option)

Active power consumption

0.2 - 2 W, depending onfiguration and speed

Standby/Sleep consumption

3 - 100 mW, dependingpafiguration and mode

Dimensions 66 x 44 mm (X270L) or 68 x 58 mm (X270W)
Weight 35 gram
MTBF > 100,000 hours
Operation temperature commercial : Oo70C
(on case) Extended : -20to 70 C
Industrial : -40t0 85 C
Storage temperature 4 85 C

Relative humidity

10% to 90% (operation)
05% to 95% (storage)

10




Shock

50G /20 ms

Vibration

20G /0 - 600 Hz

Connectors

3 x 140 pin, 0.6 mm

Connector re-insertion

50 cycles

11




2.4. Computer-on-Module Concept

The CM-X270 is a miniature single board computelkpdcas a module. It contains a
CPU, memory, flash disk and peripherals. All irded functions of the CM-X270 are
routed through miniature high-density connectoesighed for piggyback attachment to
a custom baseboard. Depending on application, cussseboard adds more functions,
and/or routes module's signals to interface comngct

Computer-on-Module

RS

Example of the custom baseboard with
attached Computer-on-Module

Baseboard

S

18x2.1

12



2.5. PXA270 Processor

XScale PXA270 Block Diagram

The PXA270 processor is an integrated system-onigarsttroprocessor for high
performance, low power portable handheld and hdmliséces. It incorporates Intel's
XScale microarchitecture with on-the-fly frequersmaling and sophisticated power
management to provide excellent MIPs/mW performambe PXA270 processor is ARM
Architecture Version 5TE instruction set compliantdleding floating point instructions)
and follows the ARM programmer’s model.

An integrated LCD display controller provides suggor displays up to 800 x 600 pixels,

and permits 1-, 2-, 4-, and 8-bit grayscale andr8:6-bit color pixels. A 256 entry/512
byte palette RAM provides flexibility in color maing.

13



A set of serial devices and general system ressymaide computation and connectivity
capabilities for a variety of applications. In¥$cale microarchitecture provides the
following features:

ARM Architecture Version 5TE ISA compliant

- ARM Thumb Instruction Support

- ARM DSP Enhanced Instructions

Low power consumption and high performance
Media Processing Technology

- Enhanced 16-bit Multiply

- 40-bit Accumulator

32-KByte Instruction Cache

32-KByte Data Cache

Instruction and Data Memory Management Units
Branch Target Buffer

The processor integrates XScale microarchitectutte the following peripheral set:

Clock and Power Controllers
DMA Controller

LCD Controller

Interrupt Controller

AC97

Universal Serial Bus (USB) Client
%S

12C

MultiMediaCard

FIR Communication
Synchronous Serial Protocol (SSP) Port
General Purpose I/0O pins
UART'’s

Real-Time Clock

OS Timers

Pulse Width Modulation

USB Host and Slave controller
Camera Interface

PXA270 has integrated coprocessor to accelerateémadlia applications. This
coprocessor is characterized by a 64-bit singletingon multiple-data (SIMD)
architecture and compatibility with the integer dtianality of the Intel's Wireless MMX™
technology and streaming SIMD extensions (SSE)unstm sets. Key features of this
coprocessor include:

30 media-processing instructions

14



64-bit architecture up to eight-way SIMD

16 x 64-bit register file

SIMD PSR flags with group-conditional execution gog

SIMD instruction support for sum of absolute diffeces (SAD) and multiply-
accumulate (MAC) operations

Instruction support for alignment and video openagi

Intel's MMX and SSE integer instruction compatiili

Superset of existing media-processing instructinrike Intel XScale® core

PXA270 processor has on-chip memory. Key featufdéiseointernal memory module
include:

256 Kbytes of on-chip RAM arranged as four bank6oKbytes
Bank-by-bank power management for reduced poweswgoption
Support for byte writes

15



2.6. Memory

DRAM
The CM-X270 can be assembled with 16, 32, 64 orMB#tes of Synchronous DRAM.
The SDRAM interface is 32-bits wide and runs withG® MHz clock.

NOR Flash

The CM-X270 is assembled with 1, 2 or 4 Mbytes wééir (NOR) Flash ROM. The first
1MB is used for ARMMON (Bootloader) and O/S Kerrtble remainder is used for Flash
Disk implementation. The setup block located in2R flash contains vital production
information including bootloader configuration, P@&ision, manufacturing stamp, MAC
addresses for Ethernet and WLAN.

NAND Flash

For applications requiring large, non-volatile amabd storage, the CM-X270 can be
assembled with an additional NAND Flash. The NANBgSHI is a block device - optimized
for block read and write operations rather tharrémdom access. It is used for
implementation of a Flash Disk, regarded by theaijpey system as a regular disk drive.
The NAND Flash is available in sizes of 32, 128 &hd Mbytes. The CM-X270 is
designed for upward compatibility with future NANBash devices of larger capacity.

Flash Write Protection

NAND flash can be write protected by applying "60"WP# of CAMI connector. If WP#
is left open or pulled up, write operations to lflase enabled. In CM-X270W WP# pin
location is P3-100, in CM-X270L its location is P2-0

NOR flash doesn't have write protection.

2.7. Flash Disk

One of the key advantages of CM-X270 architectsiiesion-board flash disk, supported

by all operating systems available for the CM-X27he Flash Disk behaves exactly like
a regular hard disk drive; however, it doesn't hawe moving parts and it is built into the
CM-X270 module. The Flash Disk is implemented géhparts:

Flash memory component - NOR and optional NAND

Interface logic
Flash Disk Driver firmware

16



NOR vs. NAND tradeoffs

NOR and NAND are two different technologies of Fl@a®mponents. NOR technology has
capabilities and a price advantage in low capagitip to 4 MBytes, while NAND
technology is available and has a price advantag@her capacities - from 32 to 512
MBytes today and more in the future. The CM-X27@ddaas one NOR and one optional
NAND component on-board. Either NOR or NAND or bo#n be used as an on-board
Flash Disk. A NOR Flash is mandatory for the CM-R2Because startup code -
ARMMONY/Bootloader and O/S kernel is located ifia Flash Disk is not required, or if
only a small Flash Disk is required, only the NORsh is assembled on the card. If more
than 3 MB'’s of Flash Disk is required, both NOR &@ND Flashes are assembled. In
that case, the most cost effective selection isseothe minimum NOR size - 1MB, and to
use NAND as the main flash disk storage.

Flash Disk Driver

The Flash Disk Driver emulates disk-like behavidngshe Flash memory component.
The driver's core code is operating system indep#rdbe same code is used for all
operating systems. However, since each operatstgisyrequires that the driver be
integrated through a different interface, CompulLedviges a Flash Disk Driver kit per
operating system. Driver code is also included RIMMON, to provide Flash Disk service
through ARMMON calls. The driver performs the fallmg functions:

Translation of sector read/write requests cominmftbe operating system to block
access operations on physical media (Flash)

Buffering and consolidation of sector write opeyat

Mapping and swapping-out of bad blocks

Error correction using ECC

Anti-wearing

Crash / power falil protection

Anti-wearing algorithm

The Flash Disk Driver ensures that block write opiers will be distributed evenly across
the physical media, regardless of the locationi¢ligsector number) requested by the
operating system. Even distribution ensures thdtlatih blocks will be worn at the same
(slow) rate and the Flash will continue operatiogd long time without reliability
degradation. The following example outlines expecadiability.

Flash actual data: Size - 32 MB. Guaranteed minirafimrites per block - 100,000.

17



Assuming that a specific application continuoushites to the Flash Disk, 300KB per
minute then:

Guaranteed life time = [32MB * 100,000] / 300KBfm# 20 years

This simple example shows that the guaranteed pefioeliable operation is well above
any practical limit.

Reliability

The reliability issue concerns two different aspectschanical and functional.
Obviously, the mechanical reliability of the Fla3lsk is far above that of its hard disk
counterpart, as it doesn't have any moving padsssecurely soldered on-board.

In terms of functional reliability, the Flash Digksimilar to a standard, high-quality hard
disk. Operating systems using the Flash Disk vatf@grm with the same or better
reliability level than that of its hard disk courgert.

Fault Tolerance

Flash Disk Driver algorithms and data structuresdesigned for full recovery in the event
of an operating system crash or unexpected povierTbie Driver achieves fault tolerance
through the following method:

When new data is stored and control informatiorukhbe updated, the driver first copies
the control information to a new location and atiéaccordingly. When control
information is finally updated, the driver switchestween the old and new copies in a
single step. Only then is the previous copy deleted

If driver operation is aborted in the middle, dogodbwer off for example, on the next start,
the driver will use the last valid copy of contiolormation and will remove the newer,
incomplete copy.

The fault tolerance implemented by the Flash Dislkdrensures that its operation will
remain correct and consistent, i.e., it will congremulating hard disk behavior. It doesn't
however provide any remedy for an incorrect stat file system, which may be caused
by the operating system itself in the event ofaskr Problems like these are transparent to
the Flash Disk Driver and should be handled orofferating system level. For example,
Linux files can be protected against power failurgsising an EXT3 file system with
journaling.

Performance
NOR NAND
Read 400 KB/s 1000 KB/s
Write 20 KB/s 500 KB/s

18



The Flash Disk has an internal write buffer. Thefdéd contents are flushed into non-
volatile media within 200 ms after write operatidimerefore, the requirement for a 200 ms
delay should be taken into account when schedalisygstem shutdown.

During write operations, the Flash Disk Driver penis atomic sequences which can last
up to 15 uS. The Driver disables interrupts duthig time. Users whose applications
cannot tolerate a 15 uS lock should contact Compsliabhnical support for a review of
available solutions.

2.8. Interface Bridge

The Interface Bridge is an advanced LocalBus-to-R@iganion chip that supports a
PXA270 processor interface. The Interface Bridgevides a link from the host bus to the
PCI bus and also provides a Shared Memory (SDRAMjti®@Iller, Low Pin Count (LPC)
Host Controller, Interrupt Controller, DMA Contrefl, Timers, USB Host Controller and
Power Management.

Bridge Features

Shared SDRAM Controller

- Direct access to the entire SDRAM address space

- Deep PCI to SDRAM buffers for burst transfer opsation
- 96 MHz SDRAM bus operation

PCI Bus Controller

- 32-bit data bus interface

- Supports PCI rev. 2.1 specification

- Provides CPU to PCI buffers for burst transfer mjation

- Built-in PCI bus arbiter supports up to four wmidual external bus master devices
- Supports CLKRUN# signal function

- 33 MHz PCI bus operation

Interrupt Controller
- One maskable interrupt to processor

Chaining DMA Controller

- Four independent DMA channels

- Chaining and non-chaining modes

- PCI memory space and 1/O space addressing
- Rotating and fixed priority modes

- Supports transfers to unaligned address

Timers
- 4-channel 24-bit auto-reloaded timer with pre-sdal&/16 or 1/256
- Supports interrupt generation

19



Low Pin Count (LPC) Host Controller

- Compliant with Intel LPC Interface Specification R&0

- Supports the Serial IRQ Protocol

USB Host Controller

- Two USB ports

- 12 Mbps or 1.5 Mbps speed

- Supports power management and overcurrent protect

- Fully compatible with USB specification versiorl land OHCI 1.0 register model
UART

- 16550 mode compatible, TXD and RXD signals only

A detailed description of the Bridge’s functionébdks is provided in the "Peripherals and
Functions" section.

20



3. Buses

3.1. Local Bus Interface

The CM-X270's Local Bus is derived from PXA270 pram$s memory interface bus.
Processor’s signals are routed directly to CAMIreextor, without buffering. Local Bus
implements the access to various types of devitasrg) the same interface lines.
Interface lines function change dynamically perkeyaccording to the type of addressed
device.

The external memory bus interface supports:

RAM / ROM memories
Variable Latency 1/0
PCMCIA expansion cards
Compact Flash cards
16-bit (only) aligned access

21



Local Bus Signals

CAMI PXA270| CAMI Type Description
Signal Name Name Pin
Number
LB-AO MA [0] P1-64 Output | Used in some PCMCIA/CF asses

only. Other 8 bit aligned accesses are
not supported.

LB-Al MA [25:1]] P1-63 | Output | Local Bus Address.LB-A [25:1]
LB-A2 P1-66 can address up to 64 MB range per
LB-A3 P1-65 chip select (LB-CSx). LB-A [25:1]
LB-A4 P1-68 specifies the address of 16-bit word.
LB-A5 P1-69

LB-A6 P1-70 Note:

LB-A7 P1-71 16-bit word alignment, as supported
LB-A8 P1-72 by PXA270 processor, doesn’t
LB-A9 P1-73 impose significant restriction on
LB-A10 P1-76 access!ng byte—w!de dev@ces. For
LB-ALL P1-75 accessing byte-wide device, address

lines [X:0] of the device should be

tgﬁig gi;? connec@ed to LB-A [(X+1):1]
LB-Ald P1-80 respectively.
LB-A15 P1-81

LB-Al16 P1-82

LB-A17 P1-83

LB-A18 P1-84

LB-A19 P1-85

LB-A20 P1-88

LB-A21 pP1-87

LB-A22 P1-90

LB-A23 P1-89

LB-A24 P1-92

LB-A25 P1-93

LB-DO MD [15:0]] P1-94 1/0 Local Bus Data 16-bit width.
LB-D1 P1-95

LB-D2 P1-96

LB-D3 P1-97

LB-D4 P1-100

LB-D5 P1-99

LB-D6 P1-102

LB-D7 P1-101
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LB-D8 P1-104

LB-D9 P1-105

LB-D10 P1-106

LB-D11 P1-107

LB-D12 P1-108

LB-D13 P1-109

LB-D14 P1-112

LB-D15 P1-111

LB-RD# nOE P1-116 Output Local Bus Read Control.Should be
connected to output enable of the
accessed device.

LB-WE# nPWE P1-118 Output Local Bus Write Control. Should be
connected to write enable of the
accessed device.

LB-IORDY RDY P1-113 Input | Local Bus I/O Ready input.
Notifies the bus controller when an
external device is ready to transfer
data.

LB-CS0# nCS3 P1-133 | Output | Local Bus Chip SelectsFor devices

LB-CS1# P1-135 such as SRAM, ROM, Flash and

LB-CS2# * P3-68 peripherals. Generated by onboard

LB-CS3# * P3-70 logic using NCS3 and MA[25:22]
lines. The appropriate addresses are
listed in the memory mapping table
at the end of the manual.

LB-DREQO * | GPIO[97]] P3-69 Input | Local bus DMA request

LB-IRQO GPIO[1] P1-51 Input | Local bus interrupt signals. Edge

LB-IRQ1 GPIO[101 P1-54 triggered. Pulse width > 1us.

]

* LB-CS2, LB-CS3 and LB-DREQO are available only in C4270W.

Local Bus Buffering

Local bus must be used very carefully, as bad rgutimerloading or contention created by
off-board circuitry will affect functionality of o#voard components as well. As general
rule, local bus should be buffered before any frrtlouting or connection on the
baseboard. Buffers should be located near the rasdednnectors. Buffers reference
design is available in schematics of SB-X270 (sehpihd ATX (more complicated)

boards.

In simple baseboards, the designer can avoid tsuffeaseboard trace length doesn't
exceed 5 cm and the load is a single device hammg capacitance below 20 pF.
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Variable Latency /O Interface

In reads and writes to VLIO, the processor samplesiata-ready input - RDY (LB-
IORDY#). When the internal RDY signal is high, ti#® device is ready for data transfer.
If the RDY signal is low during LB-WR#/LB-RD# asseert, the assertion period is
prolonged accordingly.

Data is latched on the rising edge of internal BIiz clock once the internal RDY signal
is high and the minimum assertion time for LB-R#slbeen reached. The chip select
remains asserted for one clock cycle after thetlsuinal LB-RD# or LB-WR#
deassertion. Refer to the figure below for Varidbdéency 1/0 read timing and AC
Specifications.
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Symbol Description Delay (ns)
tAS LB-A [25:0] setup to LB-CS# 15
tASRWO LB-A [25:0] setup to LB-RD#/LB-WR# 25
tASRWN LB-A [25:0] setup to LB-RD#/LB-WR# (next accgss MSC1[RDN3]+10
tAH LB-A [25:0] hold after LB-RD#/LB-WR# MSC1[RDN3]-10
tCES LB-CS# setup to LB-RD#/LB-WR# asserted 10
tCEH LB-CS# hold after LB-RD#/LB-WR# de-asserted 5
tDSW LB-D [15:0] write data setup to LB-WR# de-asedrt MSC1[RDF3]*5+20
tDHW LB-D [15:0] write data hold after LB-WR# de-astssl MSC1[RRR3]*10-5
tDSR LB-D [15:0] read data setup to LB-RD# de-asserte 20
tDHR LB-D [15:0] read data hold after LB-RD# de-agsér 0
tRWA LB-RD#/LB-WR# asserted MSC1[RDF3]*5+5+waits
tRWH LB-RD#/LB-WR# high time between beats of writgal MSC1[RDN3]*10
tCSH LB-CS# de-asserted to LB-CS# asserted MCS1[RRRB385
tRDYH LB-IORDY hold after LB-RD#/LB-WR# de-asserted 0

Encoding scheme for RDN and RDF:

ENCODED | DECODED
(Programmed)| (Actual)

Value Value
0-11 0-11

12 15

13 20

14 26

15 30

Minimum value for RDF is 3. Minimum value for RDN 2.

In PXA270 processor, ‘nWE’ signal is used for astag constant latency devices while
‘nPWE’ signal is used for accessing variable layetevices. In CM-X270, the ‘nPWE’
signal is routed out as local bus write enable. r@foee, the CS region for access of
external devices must always be set to variabdémét mode. There is no restriction in
accessing constant latency devices in variabladgtenode, and the RDY signal will
always remain active in that case.

Use the memory interface configuration registersref PXA270 processor to program the
device access timings. The address map of the LBs@fdals can be found in the end of
this manual. Refer to section 6.5.3.1 in the PXA-@@veloper manual for information
about the MSC1 register. Note that all LB-CSx sigradlthe CM-X270 card are derived
from PXA270's nCS3. If altering the values of th&®1 register, remember that nCS3
should always be set to 16-bit width operation ¥htD mode.
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The complete map of PXA270 memory space can be foarfelg. 28-2 in the PXA270
developer manual.
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3.2. PCI Interface

The PCl interface is implemented by an Interfacel@zi On the PCI-bus side, it provides
the following features:

32-bit data bus interface

PCl rev. 2.1 specification support

CPU to PCI bhuffers for burst transfer optimization

A built-in PCI bus arbiter supports up to two indival external bus master devices
33 MHz PCI bus operation

On the processor bus side, it provides the follgWeatures:

Direct access to the entire SDRAM address space
Deep PCI to SDRAM buffers for burst transfer op#ation
Four independent DMA channels

96 MHz SDRAM bus operation

Master and Target Operation

The CM-X270 includes an integrated PCI bus hostgariallowing the CM-X270 to
interface with any PCI bus Revision 2.1-compliamister or target device.

(Note: the master is the device that initiatesRi# transfer. The slave, or target, is the
device being addressed by the master for the datafer.)

The PCI host bridge on the CM-X270 has the followfimgctionality:

Master controller—Allows the CPU to be a master on the PCI bus. R can
generate transactions to configure the PCI hodgbrias well as all external devices
on the PCI bus. The CPU can also generate memari/@mread and write
transactions on the PCI bus.

Target controller—Allows external PCI bus masters to access the CGV&%6 on-
board SDRAM.

The PCI bus is fully-compliant to the Revision 2tdrglard. Standard PCI slots can be
connected to this bus. The arbiter in the core logicdule provides support for four
external bus masters. Arbiter signals are routethtmterface connector. For more PCI
masters, the designer can use an external arbiter.
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PCI to Memory Interface

The PCI interface supports PCI memory read/writestaations. The supported PCI
commands are write, write and invalidate, read] taee and read multiple. The write and
write and invalidate commands are treated the s@lreeread command is handled
differently for read line and read multiple. If ceprefetch is disabled, the read command
will not prefetch, but read line and read multiplél prefetch in the current line (32 bytes
alignment). The decoding speed is always mediurodieg. Retry and disconnect
with/without data are supported. The initial latemeyl subsequent latency timers are
supported. To guarantee operation, CLKRUN# shoutdaasserted when the PCI bus is
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non-idle, the write FIFO is not empty or when tead prefetch FIFO is not empty. PCI
lock cycle (device lock) is also supported.

For PCI write transactions, data is posted to thieeWwIFO, then the data gathering
mechanism will issue proper write commands to th&&M controller. All write cycles
issued to the SDRAM controller are 32-byte alignguke write FIFO is capable of
containing 64 bytes. Once the FIFO is full, the Bate machines will insert wait states
until the FIFO is capable of receiving more datavidrdisconnect if the subsequent
latency timer expires.

For PCI read transactions, if read prefetch is khlthe prefetch mechanism will issue
proper commands to prefetch data and queue ithietoead FIFO. All read requests issued
to the SDRAM controller are 32-byte aligned. At trel of a read transaction, the prefetch
FIFO is flushed. If read data is not yet ready twtites are inserted until the data is ready
or until the latency timers expire to retry or disnect the current read cycle. For data
consistency, PCI read cycles will be delayed uh&lcompletion of all outstanding write
cycles possibly posted to the write buffer.

PCI Clock System

The clock source is from an on-board oscillator.mally the CM-X270 acts as a
'motherboard’, providing clocks to all other paftshe application. The on-board clock
source feeds all on-board PCI devices and alsdgeswne clock output on the interface
connector.

If a developer needs to synchronize with anothdriiS system, operated from different
clock source PCI-to-PCl bridge can be used. Swthlitiges are available from HINT,
PLX and other manufacturers.

The PCI standard allows up to a 2ns clock skewrdieroto minimize the initial skew
value, the internal feedback path is designed witl2 cm trace length - to create the
initial delay. Feedback is provided to the clockemtion block of the PCI bridge. The
timing of all internal clock references is shifteccordingly. In other words, PCI signals
are pre-compensated for an external clock traagghenf 12 cm. The maximum allowed
length of the external clock trace is:

12 cm (pre-compensated) + 30 cm (max propagatit@y der a skew less than 2ns)
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PCI Bus Signals

Signal Pin Type Description
Number

PCI-ADO P2-20 B PCI Address Data Busis the PCI time-
PCI-AD1 p2-22 B multiplexed PCI Address / PCI Data bus
PCI-AD2 p2-21 B
PCI-AD3 p2-24 B
PCI-AD4 pP2-23 B
PCI-AD5 pP2-25 B
PCI-AD6 pP2-28 B
PCI-AD7 p2-27 B
PCI-AD8 P2-29 B
PCI-AD9 p2-32 B
PCI-AD10 P2-34 B
PCI-AD11 P2-33 B
PCI-AD12 P2-36 B
PCI-AD13 P2-35 B
PCI-AD14 p2-37 B
PCI-AD15 P2-40 B
PCI-AD16 pP2-51 B
PCI-AD17 P2-54 B
PCI-AD18 P2-53 B
PCI-AD19 P2-56 B
PCI-AD20 P2-58 B
PCI-AD21 p2-57 B
PCI-AD22 P2-60 B
PCI-AD23 P2-59 B
PCI-AD24 P2-64 B
PCI-AD25 P2-63 B
PCI-AD26 P2-66 B
PCI-AD27 P2-65 B
PCI-AD28 P2-68 B
PCI-AD29 P2-70 B
PCI-AD30 P2-69 B
PCI-AD31 p2-72 B
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PCI Bus Signals (continued)

es

n

Signal Pin Type Description
Number
PCI-CBEO# P2-30 B | Command or Byte-Enable Budunctions: (1)
PCI-CBE1# P2-39 B | as atime-multiplexed bus command that defir
PCI-CBE2# pP2-52 B | the type of transaction on the AD bus, or (2) &
PCI-CBE3# P2-61 B | byte enables:
CBEO for AD7-ADO
CBEL1 for AD15-AD8
CBEZ2 for AD23-AD16
CBE3 for AD31-AD24
PCI-DEVSEL# pP2-45 B | Device Selects asserted by the target when it
has decoded its address as the target of the
current transaction. This signal is pulled up on
board with an 8.2K resistor.
PCI-FRAME# P2-49 B | Frameis driven by the transaction initiator to
indicate the start and duration of the transacti
This signal is pulled up on-board with an 8.2K
resistor.
PCI-GNTO# P2-03 O | Bus Grant(s)are asserted by the CM-X270 to
PCI-GNT1# ** P2-05 O | grant device(s) access to the bus.
PCI-GNT2# P3-18 O | GNT2/3 are available only in CM-X270W
PCI-GNT3# P3-15 o]
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PCI Bus Signals (continued)

Signal Pin Type Description
Number

PCI-INTA# P2-06 I PCI Interrupt Requests are asserted to request

PCI-INTB# P2-08 I an interrupt.

PCI-INTC# P3-20 I INTC/D are available only in CM-X270W

PCI-INTD# P3-17 I

PCI-IRDY# pP2-47 B Initiator Ready is asserted by the current bus
master to indicate that data is ready on the bus
(write) or that the master is ready to accept data
(read). This signal is pulled up on-board with an
8.2K resistor.

PCI-PAR P2-42 B | PCI Parity is driven by the initiator or target tq
indicate parity on the AD31-ADO and CBE3-
CBEO buses.

PCI-REQO# P2-01 I Bus Request(spre asserted by the master(s) to

PCI-REQ1# ** P2-18 I request access to the bus.

PCI-REQ2# P3-22 I REQ2/3 are available only in CM-X270W

PCI-REQ3# P3-13 I

PCI-SERR# P2-41 | | System Error is used for reporting address
parity errors or any other system error where the
result is fatal. This signal is pulled up on-board
with an 8.2K resistor.

PCI-STOP# P2-46 B | Stopis asserted by the target to request that the
current bus transaction be stopped. This signal is
pulled up on-board with an 8.2K resistor.

PCI-TRDY# pP2-48 B | Target Readyis asserted by the currently
addressed target to indicate its ability to
complete the current data phase of a transaction.
This signal is pulled up on-board with an 8.2K|
resistor.

PCI-CLKO P2-16 O | PCI Bus Clock Outputis a 33-MHz clock for

PCI bus devices. This signal is derived from g
onboard 33MHz source. Clock edge position i
internally compensated in order to reduce skew
to a minimum.

(2=

** |n CM-X270W, REQ1/GNTL1 pair is different from loér REQ/GNT. Its priority is
higher that that of others, and even higher thantefnal devices (PCI to local bus
bridge and USB host). This can lead to run conditiorsome cases. When possible, it
is recommended to avoid using REQ1/GNT1 in CM-X270W.
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Output drive and maximum load specifications aeding to PCI bus Standard Rev-2.1.

PCI resource map

IDSEL
Device line IRQ
PCI dev. / func.
Baseboard Ethernet chip AD27 0xOF, func. 0 A\
LPC bridge, GPIO control AD12| 0x1, func. 2 -
USB controller of Interface Bridge AD12| 0x1, furk. -

3.3. LPC - Low Pin Count Interface

The CM-X270 implements an LPC Interface and Contraledescribed in the LPC 1.0
specification. The Low Pin Count (LPC) Bridge functi@sides in PCI Device 1 function
2. The LPC bus provides a functional replacemeaninterfacing legacy ISA functions,
such as the Super-1/O chip.

LPC Cycle Types
The bridge implements all of the cycle types degdtiin the LPC Interface 1.0
specification. The table below shows the cycle tyggsported by the bridge.

LPC Cycle Types

Cycle Type Comment

Memory Read 1 byte only

Memory Write 1 byte only

I/O Read 1 byte only. Controller breaks up 16 and 32-bitcgssor cycles
into multiple 8-bit transfers.

I/O Write 1 byte only. Controller breaks up 16 and 32-bitcgissor cycles
into multiple 8-bit transfers.

DMA Read Can be 1, or 2 bytes

DMA Write Can be 1, or 2 bytes

Bus Master Read Can be 1, 2, or 4 bytes.

Bus Master Write Can be 1, 2, or 4 bytes.

I/O Cycles

For 1/0 cycle targeting registers specified in toatroller's decode ranges, the controller
performs 1/O cycles as defined in the LPC specificatThese are 8-bit transfers. If the
processor attempts a 16-bit or 32-bit transferctir@roller breaks it up into multiple 8-bit
transfers. If the cycle is not claimed by any peei@l (and is subsequently aborted), a
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value of all 1's (FFh) is returned to the proces3is is to maintain compatibility with
ISA 1/0 cycles where pull-up resistors would kelke bus high if no device responds.

Bus Master Cycles

The LPC interface supports Bus Master cycles andestq (using LDRQ#) as defined in
the LPC specification. The controller has one LDR@Btit, and thus supports one separate
bus master device. It uses the associated STARIsffel Bus Master 0.

LPC bus signals

Signal Pin Type Description
Number
LPC-LADO P2-10 I/O | LPC Multiplexed Command, Address, Data.
LPC-LAD1 P2-09 I/O
LPC-LAD2 pP2-12 I/O
LPC-LAD3 pP2-11 I/O
LPC-LDRQ# p2-17 I LPC Serial DMA/Master Request Irsput
LPC-LFRAME# pP2-15 (0] LPC Frame: Indicates the starinafRC cycle,
or an abort.
LPC-SERIRQ P2-13 I Serial Interrupt input

In addition to the above signals, an LPC device s@elClI clock and the Reset (RST-
OUT#) signal.

LPC Address Mapping

LPC access is mapped through 64K address regiog.l@ntycles on the LPC bus are
supported. Physical address of the region is OxQG&0 - 0x13EOFFFF.

Virtual mapping in Linux (kernel address space)xsTE00000 - Oxe7EOFFFF.

The 16 least significant bits denote LPC addresseseXample the physical address
0x13EO002F8 denotes address 0x2F8 on the LPC bus.

3.4. AC'97 Interface

The AC’97 Controller Unit (ACUNIT) of the PXA270 pcessor supports the AC'97
revision 2.0 features. The ACUNIT also supportsaheio controller link (AC-link). The
AC-link is a serial interface for transferring dagiaudio, modem, mic-in, CODEC register
control, and status information.

The AC’97 CODEC sends the digitized audio samplestlieeACUNIT stores in memory.

For playback or synthesized audio production, tfloegssor retrieves stored audio samples
and sends them to the CODEC through the AC-link. &tternal digital-to-analog
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converter (DAC) in the CODEC then converts the agdimples to an analog audio
waveform.

Feature List

The processor’s ACUNIT supports the following AC'®afures:

Independent channels for stereo Pulse Code Mod{BREM) In, Stereo PCM Out,
modem-out, modem-in and mono mic-in All of the abahannels support only 16-bit
samples in hardware. Samples less than 16 bisugmorted through software.
Multiple sample rate AC'97 2.0 CODECSs (48 kHz antbhg. The ACUNIT depends
on the CODEC to control the varying rate.

Read/write access to AC’'97 registers

Secondary CODEC support

Three Receive FIFOs (32-bit, 16 entries)

Two Transmit FIFOs (32-bit, 16 entries)

The processor’s ACUNIT does not support these opltib@zd7 features:

Double-rate sampling (n+1 sample for PCM L, R & C)
18- and 20-bit sample lengths

AC-link Overview

The AC-link is a bi-directional, serial PCM digitstream. It handles multiple input and
output data streams, as well as control registegsses, employing a time division
multiplexed (TDM) scheme. The AC-link architectureyides for data transfers through
individual frames transmitted in a serial fashiBach frame is divided into twelve
outgoing and twelve incoming data streams, or slidte architecture of the AC-link
allows a maximum of two codecs to be connected.

Figure 1 — AC-link waveforms

BIT_CLK is fixed at 12.288 MHz and is sourced by giranary codec - either on-board
audio codec, or another codec off-board. It provithe necessary clocking to support
twelve 20-bit time slots. AC-link serial data ianisitioned on each rising edge of
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BIT_CLK. The receiver of AC-link data samples eachiadit on the falling edge of

BIT_CLK.

The AC97 controller via the AC_SYNC signal indicasgschronization of all AC-link
data transactions. The primary codec drives thaldaticlock onto the AC-link, which the
AC97 controller then qualifies with the AC_SYNC is& to construct data frames.
AC_SYNC, fixed at 48 KHz, is derived by dividingwo BIT_CLK. AC_SYNC remains
high for a total duration of 16 BIT_CLK'’s at the leging of each frame. The portion of
the frame in which AC_SYNC is high is defined as tag phase. The remainder of the
frame, in which AC_SYNC is low, is defined as ttealphase. Each data bit is sampled

on the falling edge of BIT_CLK.

The AC97 controller has two SDIN pins: one - SDIN4 routed to interface connector
and the other - SDINO - is permanently assigneeifmboard codec.

AC97 link signals

Signal Pin Type Description
Number
in X270W
(X270L)
AC97-RST# P3-124 O | AC97 Reset: Master H/W reset to external
(P2-129) Codec(s)
AC97-SYNC P3-125 O | AC97 Sync:48 KHz fixed rate sample sync to the
(P2-136) Codec(s)
AC97-BITCLK P3-120 | | AC97 Bit Clock: 12.288 MHz serial data clock
(P2-132) generated by the external Codec(s).
AC97-SDOUT P3-123 O | AC97 Serial Data Out: Serial TDM data output
(P2-130) to the Codec(s). AC97-SDOUT is sampled at the
rising edge of PWROK as a functional strap.
AC97-SDIN1 P3-121 | | AC97 Serial Data In 1Serial TDM data input
from a Codec
AC97-SDINO P3-119 | | AC97 Serial Data In 0Serial TDM data input
(P2-131) from a Codec.
AC97_SYSCLK P3-76 O | 24.576 MHz clock output

Available only in CM-X270W

In CM-X270W, AC97 signals are routed t 8onnector, having dedicated pin
assignments. The CM-X270L has only two connectbesefore AC97 signals are
sharing pins with Audio interface. Baseboard desigran connect"2and 3* connector
pins together to allow interchangeability betweerdales, assuming of course that on-
board Audio chip is not assembled.
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Note: if AC'97 pins are used as GPIOs, the AC'970ET can not be operated at the
same time.

I2S - Inter-Integrated-Circuit Sound Interface

I2S is a protocol for digital stereo audio. The Ré&ntroller (I2SC) functional block for the
PXA270 processor controls the I12S link (I2SLINK), iathis a low-power four-pin serial
interface for stereo audio. The 12S interface dm@dAudio CODEC ‘97 (AC'97) interface
may not be used at the same time.

The 12SC consists of buffers, status and contrastexs, serializer, and counters for
transferring digitized audio between the procesgstem memory and an external 12S
CODEC.

For playback of digitized audio or production oh#yesized audio, the I2SC retrieves
digitized audio samples from processor system mgimod sends them to a CODEC
through the 12SLINK. The external digital-to-analognverter in the CODEC then
converts the audio samples into an analog audi@foew.

For recording of digitized audio, the 12SC receidagtized audio samples from a CODEC
(through the 12SLINK) and stores them in procesgstesn memory.

The 12Scontroller supports the normal-12S and thé8M8stified-12S formats. Four pins
connect the controller to an external CODEC:

A bit-rate clock, which can use either an interrahn external source.
A formatting or “Left/Right” control signal.
Two serial audio pins, one input and one output.

The I2Sdata can be stored to and retrieved fronesystemory either by the DMA
controller or by programmed 1/0.

For 12S systems, additional pins are required tdrobthe external CODEC. Some
CODECs use an L3 control bus, which requires 3 &igralL3_CLK, L3_DATA, and

L3 _MODE — for writing bytes into the L3-bus regist&he 12SC supports the L3 bus
protocol via software control of the general-pumt® (GPIO) pins. The 12SC does not
provide hardware control for the L3 bus protocol.

Two similar protocols exist for transmitting digigid stereo audio over a serial path:
Normal-I2Sand MSB-Justifiedd S. Both work with a variety of clock rates, whicinde
obtained by dividing the PLL clock by a programmeadiléder, or from an external clock
source.
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I2S signals

Hz

7]

Signal Pin Type Description
Number
BITCLK P3-120 | I/O | BITCLK supplies the serial audio bit rate, whistthe
(P2-132) basis for the external CODEC bit-sampling logic.
BITCLK is one-quarter the frequency of internal
SYSCLK and is 64 times the audio sampling frequency
One bit of the serial audio data sample is trarieghibr
received each BITCLK period. A single serial audio
sample comprises a “left” and “right” signal, each
containing either 8, 16 or 32 hits
SYSCLK P3-124| O |Allclocks inthe 2S controller are based on the
(P2-129) I12S_SYSCLK signal.l2S_SYSCLK generates a
frequency between approximately 2 MHz and 12.2 MH
by dividing down the PLL clock with a programmable
divisor. This frequency is always 256 times theiaud
sampling frequency. 12S_SYSCLK is driven out of the
PXA27x processor only if I2S_BITCLK is configured 4
an output.
SYNC P3-125| O | SYNC is BITCLK divided by 64, resulting in an 8 kittz
(P2-136) 48 kHz signal. The state of SYNC is used to denote
whether the current serial data samples are “Left” o
“Right” channel data.
SDATA_IN P3-119 | The SDATA_IN and SDATA_OUT data pins are used
(P2-131) send/receive the serial audio data to/from the CODE(
SDATA_OUT| P3-123| O
(P2-130)

7

I2S signals are sharing connector pins with AC%&rface.

Note: if onboard AC'97 CODEC is assembled, 12S fiaiesg cannot be used. As an
alternative approach, external 12S CODECs can breemad on the SSP interface. Please
refer to par. 8.4.11 in the PXA-270 CPU developanoal for more details.

3.5.  SSP - Synchronous Serial Port Interface

The SSP is a synchronous serial interface that cisite a variety of external analog-to-
digital (A/D) converters, telecommunication CODEGisd many other devices that use
serial protocols for data transfer. The SSP pravgigport for the following protocols:

Texas Instruments (T1) Synchronous Serial Protocol
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Motorola Serial Peripheral Interface (SPI) protocol
National Semiconductor Microwire
Programmable Serial Protocol (PSP)

The SSP operates as a full-duplex device for th&yhichronous Serial Protocol, SPI, and
PSP protocols and as a half-duplex device for tiedvire protocol. The FIFO’s can be
loaded or emptied by the CPU using programmed i/DMA burst transfers.

Features

Supports the TI Synchronous Serial Protocol, théoktda SPI protocol, National
Semiconductor Microwire, and a Programmable Séniatocol (PSP)

Two independent transmit and receive FIFO'’s, eacbabéples deep by 32-bits wide
Sample sizes from four to 32-bits

Maximum bit rate of 13 Mbps in slave clocking mddequires using DMA)
Master-mode and slave-mode operation

Receive-without-transmit operation

PXA270 processor has three independent SSP partehSSP1 — SSP3. Only the SSP1
port is routed to an CM-X270 connector. SSP pirsseICIF (camera interface)
functionality, thus either one of the interfaces operate simultaneously.

SSP signals
Signal Pin Numberin | Type Description
X270W (X270L)
SSI-DIN P3-88 (P1-59) I Serial input
SSI-DOUT P3-78 (P2-90) I/O | Serial output pin.
SSI-CLK P3-108 (P2-88) I/O | Serial clock
SSI-FRM P3-93 (P2-87) (6] Gate signal for serial
frame

3.6. 12C Bus Interface

The 12C is a serial bus with a two-pin interfacee ™ata pin is used for input and output
functions and the clock pin is used to control egfdrence the 12C bus. The 12C unit
allows the processor to serve as a master and déawee that resides on the 12C bus.
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The 12C unit enables the processor to communicétel2C peripherals and
microcontrollers for system management functiore I2C bus requires a minimal
amount of hardware to relay status and reliabififgprmation concerning the processor
subsystem to an external device.

The 12C unit is a peripheral device that residetherprocessor’s internal bus. Data is
transmitted to and received from the 12C bus viaiffered interface. Control and status
information is relayed through a set of memory-neppegisters. Refer fbhe 12C-Bus
Specificatiorfor complete details on 12C bus operation.

The 12C unit does not support hardware general tadhit addressing, or CBUS
compatibility.

I2C signals
Signal Pin Type Description
Number
SDA P1-60 I/O I2C data
SCL P1-61 1/0 12C clock

Functional Description

The 12C bus defines a serial protocol for passifigrimation between agents on the 12C

bus using a two pin interface that consists of @aSPata/Address (SDA) line and a Serial
Clock Line (SCL). Each device on the 12C bus is recgghby a unique 7-bit address and
can operate as a transmitter or as a receiver $temar slave mode. The table below lists

I2C operation modes.

I12C Device Definition

Transmitter Sends data to the 12C bus.

Receiver Receives data from the 12C bus.

Master Initiates a transfer, generates the clagphkadj and terminates the
transactions.

Slave Device addressed by a master.

Multi-master More than one master can attempt tdrobthe bus at the same time
without corrupting the message.

Arbitration Ensures that only one master contradslths when more than one
simultaneously tries to do so. This ensures thasages are not
corrupted.
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The 12C bus allows for a multi-master system, whieans that more than one device can
initiate data transfers at the same time. To sughiwfeature, the 12C bus arbitration
relies on the wired-AND connection of all 12C irferes to the 12C bus. Two masters can
drive the bus simultaneously, provided they drientical data. If a master tries to drive
SDA high while another master drives SDA low, &ds the arbitration. The SCL line is a
synchronized combination of clocks generated bynihsters using the wired-AND
connection to the SCL line.

I2C bus serial operation uses an open-drain wirBiiAus structure, which allows
multiple devices to drive the bus lines and to camivate status about events such as
arbitration, wait states, error conditions, eta: &mample, when a master drives the clock
(SCL) line during a data transfer, it transferstaohievery instance that the clock is high.
When the slave is unable to accept or drive datiaeatate the master requests, the slave
can hold the clock line low between the high st&deéasert a wait interval. The master’s
clock can only be altered by another master duaibgration or a slow slave peripheral
that keeps the clock line low.

I2C transactions are either initiated by the precesas a master or received by the
processor as a slave. Both conditions may resuéidads, writes or both to the 12C bus.

Operational Blocks

The 12C unit is connected to the peripheral bus.grbeessor interrupt mechanism can be
used to notify the CPU that there is activity oa IAC bus. Polling can be used instead of
interrupts. The 12C unit consists of the two wingeiface to the 12C bus, an 8-bit buffer for
passing data to and from the processor, a setndtfat@nd status registers and a shift
register for parallel/serial conversions.

The 12C unit initiates an interrupt to the processben a buffer is full, a buffer is empty,
the 12C unit slave address is detected, arbitrasidost or a bus error condition occurs. All
interrupt conditions must be cleared explicitlydmftware.

The 8-bit I2C Data Buffer Register (IDBR) is loadeith a byte of data from the shift
register interface to the 12C bus when receiving @ad from the processor internal bus
when writing data. The serial shift register is nsér accessible.

The 12C Control Register (ICR) and the 12C Statugi&er (ISR) are located in the 12C
memory-mapped address space.

The 12C unit supports fast mode operation of 40Qdtbec and a standard mode of 100
Kbits/sec.
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I12C Bus Interface Modes

The 12C unit can accomplish a transfer in differgpération modes. The following table
summarizes the different modes.

Mode Description

Master - Transmit * |2C unit acts as a master.

« Used for a write operation

* |2C unit sends the data.

« 12C unit is responsible for clocking.
 Slave device in slave-receive mode

Master - Receive | ¢ 12C unit acts as a master.

« Used for a read operation

¢ |2C unit receives the data.

« 12C unit is responsible for clocking.
* Slave device in slave-transmit mode

Slave - Transmit ¢ [2C unit acts as a slave.

« Used for a master read operation

* |2C unit sends the data.

* Master device in master-receive mode

Slave - Receive ¢ [2C unit acts as a slave.

(default) e Used for a master write operation

¢ [2C unit receives the data.

* Master device in master-transmit mode

While the 12C unit is idle, it defaults to slavezedve mode. This allows the interface to
monitor the bus and receive any slave addressesdet! for the processor.

When the 12C unit receives an address that mattlees-bit address found in the 12C
Slave Address Register (ISAR) or the general ahliess, the interface either remains in
slave-receive mode or transitions to slave-transmitle. The Read/Write bit (R/nW)
determines which mode the interface enters. The Ritt\§ the least significant bit of the
byte containing the slave address. If the R/nWsHidw, the master that initiated the
transaction intends write data and the 12C unitaiesiin slave-receive mode. If the R/nW
is high, the master that initiated the transaciiends to read data and the 12C unit
transitions to slave-transmit mode.

When the 12C unit initiates a read or write on i»€ bus, it transitions from the default
slave-receive mode to the master-transmit modaelfransaction is a write, the 12C unit
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remains in master-transmit mode after the addraasfer is completed. If the transaction
is a read, the 12C unit transmits the start addtbess transitions to master-receive mode.

I2C signals - see previous SSP section.

3.7. JTAG Interface

JTAG interface allows access to processor and memuainly for purpose of code
debugging. In CM-X270W, JTAG interface pins are ke on & CAMI connector and
also as contact pads on PCB (only in CM-X270W rey. 1

Signal Pin Type Description

JTAG-TCK P3-77 I Test Clockis the input clock for the test access port,

JTAG-TDI P3-83 I Test Data Inputis the serial input stream for input
data. This pin has a weak internal pull-up residtas
sampled on the rising edge of TCK. If not drivens th
input is sampled High internally.

JTAG-TDO P3-85| OJ/TS| Test Data Outputis the serial output stream for resu
data. It is in high-impedance state except when
scanning is in progress.

JTAG-TMS P3-81 | | Test Mode Selects an input for controlling the test
access port. This pin has a weak internal pull-up
resistor. If it is not driven, it is sampled Higtternally.

JTAG-TRST#| P3-87 I | JTAG Resetis the test access port (TAP) reset. Thig

pin has a 8.2K internal pullup resistor.

VCC3 -P4

TRST# - P5 (optional)
TMS -P6

TDO -P7

TDI - P8

TCK -P9

GND -P10

In CM-X270L module, JTAG interface is available o@Bpads:
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VCC3 -P4
TRST# - P5 (optional)

T™MS -P6
TDO -P7
TDI - P8
TCK -P9
GND -P10
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4. System Logic

This chapter describes the on-board hardware res®sich as DMA's, Timers, Interrupt
Controller and Real Time Clock used to manage sysggenation,.

4.1. Reset Options
Reset of processor can be initiated by one ofdheviing options:

RST-IN# - a nonmaskable hardware reset. It camskd at power up or when no
system information requires preservation. Note disaertion on power up is not
mandatory, as power up reset is generated on-board.

Watchdog reset is asserted through the watchday timd resets the system except
for the Clocks and Power Manager. This reset is msezicode monitor. If code fails
to complete a specified sequence, the processomassa fatal system error has
occurred and causes a watchdog reset.

GPIOL1 reset can be enabled through the GPIO attefuaction registers. It is used as
an alternative to hardware reset to preserve theanecontroller registers and a few
critical states in the Clocks, Power Manager aedRbkal Time Clock (RTC).

Reset Sequence

[RST-IN or powerup] >> [Processor] >> [All compong& RST-OUT]

RST-OUT# will be asserted in the following conditso
RST-IN# assertion.
During an ordered boot sequence (RST-OUT# is geztbiat the bootloader).

Reset/power rail control signals

CM-X270 CAMI Typ Description
Signal Name Pin e
RST-IN# P1-11 In | Hardware Reset, initiates resgtisace for all on-

board components, equivalent to power up reset.
Active low. Pulled up on board by 8.2K resistor.
RST-OUT# P1-137 Out Indication from on-board résgic that components
are being reset. Active low.

SLEEP-OUT# P3-95| Out | Indication from on-board power manager to tmn
(P2-89) main power rails.
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Power ON/RST _IN# timings:

4.2. Power Supply & Management

Power Supply Considerations

The CM-X270 with all options other than "A" (but "ATS okay) can operate with a
single 3.3 Volt supply. In this case all supplygimcluding those of 5V supply, should
be connected to the 3.3V power net.

If "A" option included — the CM-X270 requires b&tB8V and 5V supply voltages for
proper operation.

All VCORE power pins should also be connected t&/$18t. The CM-X270 has an on-

board 3.3V-to-VCORE high-efficiency switched coneertherefore the option of
external VCORE supply is not required (and not sutggl) for CM-X270.
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Power Net Description

Signal Voltage Description

VCC3-3 3.3V | Common 3.3 Volt power supply, for most functionkddis of the

VCORE CM-X270.
3.6V | Maximum turn on ramp rate for cards without B opti@2mV/uS
with Maximum turn on ramp rate for cards with B opti8BmV/uS
GPRS

VCC5 5.0V | 5.0 Volt power supply. Required onlyAf' option assembled.

VCC3-SBY 3.3V | Standby supply, for deep sleep mode. In sleep rdedigner can cut
3.6V | off all other supply voltages, leaving only Standtywill retain
with SDRAM contents and required CPU state, in ordevakeup on
GPRS | request.

VCC-RTC 1.4V | Power for optional V3020 real time clock. This pandoe driven

to independently of all other power pins, from an exaélithium

3.3V | battery. Its typical current consumption is below 0A.

Notes

Except when otherwise specified, allowed tolerancalbpower rails is + 5%

If any of above-mentioned supply functions areussd, respective supply pins must
be connected to VCC3 power rail.

Cards with GPRS option must be powered by 3.6V lsupp
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System & component consumption in mA

Description Max Activity Idle Sleep, Sleep,
Power On Power Off
3v | 5v| SB| 3v | 5v| SB|3v | 5v| SB| 3v| 5v| SB
CM-X270 basic system 550 1pmso0 | - | 10| 35 -| 8] O] - 8
Interface Bridge 112 - 111 - D - - D |
Ethernet 37 - - 37 - A 11 (
Audio codec ("A" option)] 32| 36 - 23 36 L 5 0O 1|0-

All specified consumption values are typical. Moitaen peak values can exceed

typical values by factor of two.
The measurements specificed in the above table wade on
CM-X270W-D64-F4-C520-MG-N128-B-E-A-R configuration.

CM-X270 basic system - with SDRAM, NOR, NAND andipéerals integrated into

PXA270 chip.

Maximum activity is achieved by ARMmon busy loogld - under Linux. Sleep -

entered from Linux or ARMmon.

Idle mode: the processor core is not being clockatlthe rest of the system is fully

operational. This mode is used during brief lutisctivity, when the external system
must continue operation but the processor comes lLinux and Win CE operating
system put the processor in Idle state when apifglités inactive.
3V - total consumption from VCC3/VCORE rails

SB - consumption from Standby rail in CM-X270W. Migi depends on SDRAM size:
8 mA for 64 MB, 14 mA for 128 MB.
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Power Supply Pins

GND P1-08, P1-14, P1-26, P1-38, P1-50, P1-62, RRT486, P1-98,
P1-110, P1-122, P1-134, P2-02, P2-14, P2-26, PP33%0,
P2-62, P2-74, P2-86, P2-98, P2-110, P2-122, P2-134
P3-08, P3-14, P3-26, P3-38, P3-50, P3-62, P3-786783-98,
P3-110, P3-122, P3-134

VCC3 P1-67, P1-103, P1-139, P2-07, P2-43, P2-79, P2-135
P3-19, P3-55, P3-91, P3-127, P3-135

VCC5 P1-140, P3-131

VCORE P1-07, P1-19, P1-43, P1-55, P1-79, P1-91, P1-118 217, P2-
19, P2-31, P2-55, P2-67, P2-91, P2-103, P2-113,272-
P3-07, P3-31, P3-43, P3-67, P3-79, P3-103, P3-115

VCC-RTC P1-20

VCC3-STBY P1-31
P3-102, P3-104, P3-106, P3-107, P3-109, P3-111

Sleep mode

Sleep Mode is the most power saving mode suppbstede CM-X270. In sleep mode, the

processor, interface bridge, Ethernet and all gteeipherals are disabled. The system

designer can cut off power supply to processore aad peripherals. The system retains

the SDRAM contents and the minimal register sestirggjuired to return to normal

operation. Sleep mode is entered into by a softeanemand. Developer can implement

entering to sleep mode on external event (for exampsing GPIO) by writing interrupt
service routine which issues sleep command to pleeating system.

Sleep mode is exited on a Power Management Ev&fE)FPossible sources of a PME

are:

Alarm timer. The alarm timer allows the applicattorperiodically enter and exit sleep
mode, in order to check the state of peripheraighvare not able to generate a PME

themselves.

LB-IRQO pin on the CAMI connector - PXA-270 GPIO[1]
PME# pin on the CAMI connector — PXA-270 GPIO[0]
Note: PME# is buffered on CM-X270W rev 1.x and dd-X270L rev 1.1, which

creates conseptual problem: if 3.3V rail is not pozd during sleep, PME# cannot be

used. In this case use LB-IRQO as external wakeugzsoln higher versions of
mentioned cards this problem doesn't exsist and#d4a be used.
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User can implement sleep mode exit on events fritv@rsources, such as USB, serial
ports or Ethernet by tying the source signal to PMEB-IRQO pin. However, in certain
cases such connection of peripheral signal to PMEB#IRQO pin requires additional
buffering or logic.

Processor exits sleep mode (i.e. begins executidg)dn less than 1 ms after PME. But
the actual time of system wake up depends on apgrsystem drivers, functional blocks
used on-board, and external peripherals connedlét.slow-awaking peripherals, such as
hard disk or USB device, exit from sleep can takeesal seconds.

While in sleep mode with all but standby power affif a fully populated CM-X270 board
consumes 5-14 mA from a 3.3V source, dependingaoti SDRAM size. Sleep mode
support is built into the Linux and Win CE packaf@sCM-X270. Documented source
code for power management is available with the X270's Linux kernel package. On-
board peripherals are getting hardware reset dgte®p state, and RST-OUT# signal is
driven low.

A dedicated signal SLEEP-OUT# (PXA-270 SYS_EN sigsagvailable on P3-95
(X270W) or P2-89 (X270L) and could be used to td@C3-3 & VCORE power rails on
and off. If SLEEP-OUT# is used to control the povaglsy they must be switched within
125ms from SLEEP-OUT# deassertion.

VCC3-STBY current consumption

Standby rail implementation is different in CM-X2¥0and CM-X270L.

In X270W standby power delivered through 6 pin®8fand one pin of P1. These pins
deliver power to SDRAM and parts of CPU in all mediacluding active and sleep.
During normal operation peak current can reachr880User must connect all Standby
pins to 3.3V source.

The X270L doesn’'t have P3, therefore Standby powrated to SDRAM only through
single pin of P1. It is used only during Sleep ma#leen current consumption is low. In
normal operation the power to SDRAM delivered frg@C3-3 rail. Power source
switching implemented on-board by FET.
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4.3. Watchdog and Timers

Timers of the PXA270 processor

The operating-system timers block provides a s#étredr channels that allows software to
generate timed interrupts (or wake-up events)a¢énRXA270 processor, these interrupts
are generated by two sets of timer channels. Thedat, which provides one counter and
four match registers, is clocked from a 3.25-MHzckl The other set, which provides
eight counters and eight match registers, candaket! from either the 32.768-kHz timer
clock, a 13-MHz clock, or an externally supplieda{, providing a wide range of timer
resolutions.

The Operating System Count register (OSCR) is arfreging up-counter. The OS timer
also contains four 32-bit match registers (OSMRSMR2, OSMR1, OSMRO).

Developers can read and write to each register.nthevalue in the OSCR is equal to the
value within any of the match registers, and thermpt enable bit is set, the
corresponding bit in the OSSR is set. These b&sakso routed to the interrupt controller
where they can be programmed to cause an inte@§WR3 also serves as a watchdog
match register that resets the processor whenehroaturs provided that the OS Timer
Watchdog Match Enable Register (OWER) is set. Yostrmitialize the OSCR and

OSMR and clear any set status bits before therumits are enabled within the CPU.

Developers can use the OSMR3 as a watchdog comggister. This function is enabled
by setting OWER[0]. When a compare against thisstegibccurs and the watchdog is
enabled, reset is applied to the processor andimteshal states are cleared. Internal reset
is asserted for 256 processor clocks and then reth@Hlowing the processor to boot.

The following procedure is suggested when using OSM&Ra watchdog each time the
operating system services the register:

1. The current value of the counter is read.

2. An offset is then added to the read value. Tfiggbcorresponds to the amount of
time before the next time-out (care must be takeactount for counter wraparound).

3. The updated value is written back to OSMRS3.

The OS code must repeat this procedure periodibafigre each match occurs. If a match
occurs, the OS timer asserts a reset to the pmrcess

In addition to the OSCRO and four match registes®/®0—3,the processor provides eight
additional timer channels (OSCR4-11) with a wigarge of counter resolutions, interval
and periodic timers, synchronization features, outgaveform generation, and low-power
mode operability.
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Additional information on the OS timers block canfbund in chap. 22 in the PXA-270
manual.

CM-X255 compatibility

The one Count register OSCRO and four Match regisdSMRO0-3 are identical to those
in the PXA255 processor. The watchdog-reset funatignis also unchanged. However,
the input clock that increments OSCRO has charfgadthe PXA25x processor, this clock
was 3.6864 MHz. For the PXA270 processor, the cfomftuency is 3.25 MHz. Software
must recalculate any time periods that must betexac

Timer of Interface Bridge

An additional timer is provided by the Interfacad8ye chip. The Timer provides 4-
channel 24-bit auto-reloaded counters with preestall/16 or 1/256 and it supports
interrupt generation.
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4.4. Real-Time Clocks

The CM-X270 has two distinct Real-Time Clocks - oneviled by the PXA270 CPU and
the other implemented by the optional V3020 chipe ®ptional V3020 RTC allows the
CM-X270 to perform timekeeping functions while re$the card is unpowered.

RTC of the PXA270 processor

This section explains the RTC functions of the PXAZR. ltis called CPURTC
through the rest of the section. The V3020 RTC daRred in subsequent sections.

The CPURTC provides five basic functions: Timer, Wvaich, Stopwatch, Periodic,
interrupt and Trimmer:

Timer Section

- User-programmable, free-running counter
- User-programmable alarm register

- Resolution of one second

Wristwatch Section

- User-programmable, free-running counter containiime of the day in terms of
hours, minutes, seconds, day of week, week of maath of month, month and year.

- User-programmable alarm registers to generatenalan terms of hours, minutes,
seconds, day of week, week of month, day of mantinth, and year.

- Resolution of one second

Stopwatch Section

- Programmable counter register that containsithe ¢lapsed between two events in
terms of hours, minutes, seconds, and hundredtasetond.

- Two user-programmable alarm registers to genatatens in terms of hours,
minutes, seconds, and hundredths of a second.

- Resolution of one 1¢0of a second

Periodic Interrupt Section
- Programmable alarm register to generate periatécrupts at regular intervals
- Resolution of one millisecond

Each section has one or more counter registersr@mdromore corresponding alarm
registers. For example, the timer section has onater register and one alarm register.
First, the desired alarm set conditions are writtetihe alarm register. The corresponding
alarm-enable bit in the CPURTC Status register (RTiShen set. If a counter has a
count-enable bit, the corresponding count-enaltlmbst be set to enable the counter to
start counting. The count-enable bits for the c@oasing counter registers reside in the
RTSR. The stopwatch and periodic-interrupt sectiema count-enable bits, while the

53



timer and wristwatch sections consist of free-ragréounters without any count-enable
bits.

When the data in the counter register and the alagister are equal, the CPURTC
controller signals the power manager, regardlesse$tate of the corresponding alarm-
enable bit in the RTSR. The CPURTC controller theeckk whether the corresponding
alarm-enable bit in the RTSR has been set. Ifteocbrresponding alarm-detect bit in the
RTSR is set, indicating an alarm has been detettaed.information is forwarded to the
interrupt controller. The corresponding alarm-debétin the RTSR is cleared by writing a
one to it. This process is identical for all alarstattion events.

Timer

The Timer section consists of a free-running couriter RTC Counter register (RCNR),
which starts incrementing after the deassertiomeoflware reset or watchdog reset. The
count value is incremented at each rising edghefltHz clock. This value of this counter
can be altered by writing to it. The value of tloeiater is unaffected by transitions into and
out of sleep or idle modes. The corresponding RT&mAlregister, RTAR, can be written
with a value to be compared against the counteredh rising edge of the 1-Hz clock, the
counter is incremented and then compared to theeval RTAR. If the values match, and

if the alarm-enable bit (RTSR[ALE]) is set, the cepending alarm-detect bit

(RTSRJAL]) is set.

Additional information about CPURTC can be foundhap. 21 of the PXA-270 manual.
The divider logic for generating the HZ clock is grammable. This lets to trim the
counter to adjust for inherent inaccuracies indfystal. The trimming mechanism allows

adjusting the CPURTC to an accuracy of +/- 5 secpedsnonth.

All registers in the CPURTC, with the exception GFFR, are reset by a hardware reset or
a watchdog reset. The trim register, RTTR, is resbtloy a hardware reset.

54



V3020 RTC

The major advantage of EM Microelectronics' V3020 R @at it can be powered from
external source (such as lithium battery) while @®IZ0 is turned off. The RTC integrated
into PXA270 processor doesn't support this keyuieat

To preserve its functionality V3020 RTC must be pofsem 1.4V to 5V source,
supplying 0.4 uA (microampere) current.

The real-time clock/calendar provides seconds, rasjutours, day, date, month, year, and
century information. A time/date programmable pilld ARM is included. The end-of-
the-month date is automatically adjusted for momiftk fewer than 31 days, including
corrections for leap year up to the year 2100. Thekooperates in either the 24hr or 12hr
format with an AM/PM indicator.

Setting the time and date of V3020 RTC is suppdtiealigh ARMmon, Linux and Win
CE packages provided for CM-X270.

Interface

V3020 RTC uses single line serial I/O interface, lengented using standard R/W
operations and MD[16] local bus data line at phgisicldress 0x05400000 in the PXA-270
CPU memory space.

The RTC uses a dedicated lithium backup battery winemnest of the card is powered
down. The battery should be connected to the VCC-RPGt of CAMI connector. The
equivalent RTC supply circuit is shown in the figurelow.

3.3V V3020
RTC
VCC-RTC = vee
Low-drop
il shottky diode CM-X270
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4.5. Interrupt Controller

The interrupt controller can receive interrupts frontboard peripherals or GPIO pins of
the CPU. The list of the interrupts present inRX&A270 CPU along with their bit
positions in the interrupt controller status regjistcan be found on page 25-5 (par 25.4.3)
in the PXA270 manual.

In general, each GPIO line of the PXA270 CPU cand®l as an external interrupt input.
The selection of interrupt assignment is controbigdh number of mask and status
registers, as described below and in the PXA27@ers Manual.

GPIO pins interrupts are divided into three grolpBiO0, GPIO1 and the rest of GPIO
pins which are OR-ed and presented as one inteigupe system.

GPIO[0] is assigned to be PME (power managementtesgmal of the system. Both
PME# signal of the CAMI connector and PME outputhef dbnboard Ethernet controller
are OR-ed using onboard logic and connected to (®PI1O

There are dedicated general purpose interrupt pirilke@CAMI connector:
GPIO[1] is connected to the LB-IRQO signal of thaMl.
GPIO[101] is connected to LB-IRQ1 pin of the CAMI.

Other interrupt (GPIO) lines are shared with aléerfunctions and are routed to connector
locations according to the alternate functionh# tesigner wants to reserve the option of
switching to another computer-on-module withoutegning his base board, only the
above-mentioned lines should be used as interrupts.

Some of the GPIO pins are used as interrupts odlibarCM-X270 peripherals:

Peripheral name GPIO #
DM9000 ethernet controller 10
UCB1400 (touchscreen subsystem 96
IT8152 PCI bridge 22

4.6. DMA Controller of the PXA270 Processor

The PXA270 processor contains a direct-memory aq@¥g#\) controller that transfers

data to and from memory in response to reques®rgtt by peripheral devices or
companion chips. The peripheral devices and compattigps do not directly supply
addresses and commands to the memory controliedd, the states required to manage a
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data stream are maintained in 32 DMA channels, D814]], in the DMA controller. The
DMA controller supports flow-through and fly-by trsfers.

Features

Memory-to-memory data transfers in flow-through mod
Data transfers for peripheral-bus peripherals (PBBpported types are PBP-to-
memory and memory-to-PBP transfers, both in flovetigh mode only.
Data transfers for internal-bus peripherals (IBRsh as the quick capture (video)
interface. The only supported transfer types afe-i®memory and flow-through
mode.
32 channels, 68 PBP requests, 3 IBP requests, arttfal device requests. Allows
any request to a channel to be pre-programmed.
A priority mechanism to process active channelar(thannels with outstanding DMA
requests at any given time).
Each of the 32 channels can operate for descriptohfor no-descriptor-fetch
transfers.
Special descriptor modes (descriptor comparisondasdriptor branching).
Retrieval of trailing bytes in the receive peripdedevice buffers.
Programmable data-burst sizes (8, 16, or 32 bgied)programmable peripheral device
data widths (byte, half word, or word)

- Up to (8 Kbytes —1) bytes of data transfer per detw. Larger transfers can be
performed by chaining multiple descriptors.

— Flow-control bits to process requests from periphéevices. Requests are not
processed unless the flow-control bit is set.

In both WIinCE and Linux there is a dynamic managemébMA channel assignment
upon request from the drivers.
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4.7. DMA Controller of the Interface Bridge

In addition to the DMAC of PXA270 processor, anotbdlA Controller is provided by
the Interface Bridge chip. It is named Chaining DMZDMA). The CDMA controller is
PCI function 1 in the Interface Bridge. The CDMAaisle to support four independent
DMA channels capable of transferring data betweeRA&M and PCI devices. Each
channel supports both chaining and non-chainintsteas. In addition, both PCI memory
device address and PCI I/O device address are gegpo

The Chaining DMA (CDMA) controller is capable of digaed transfers: when bits 0 — 1
of the initial address in PCI space are not equaits 0 — 1 of the initial address in
SDRAM space.

CDMA channels are not used by any CM-X270 / SB-Xafitboard devices and they are
available for user hardware implementation.

CDMA Features

Four independent DMA channels

Chaining and non-chaining modes

PCI memory space and I/O space addressing
Rotating and fixed priority modes

Supports transfers to unaligned addresses
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5.

Peripheral Interface

This chapter describes controllers and interfacg@etimheral functions such as GPIO,
Ethernet, COM ports, PCMCIA and USB.

5.1. General Purpose I/O

CM-X270 has 80 GPIO pins, almost all of which amared with alternate functions
provided by the CPU. Each pin can be programmaegitlasr an input or output. When
programmed to be an input, a GPIO can also seraa agerrupt source. On power-up,
most GPIO pins are configured by ARMMON to theteahate function; however, this can
be changed by the user if the alternate functiorotsequired.

Use the GPIO Pin Direction Register (GPDR) to ket@PIO pins as outputs or inputs.
When programmed as an output, the pin can be glethdyi writing to the GPIO Pin Output
Set Register (GPSR) and cleared low by writindho@PIO Pin Output Clear Register
(GPCR). Itis possible to write to the set an@clegisters regardless of whether the pin is
configured as an input or an output. If a pin isf@gured as an input, the programmed
output state occurs when the pin is reconfigureanasutput.

Validate each GPIO pin’s state by reading the GPil©OLevel Register (GPLR). You can
read this register any time to confirm the stata pfn. In addition, use the GPIO Rising
Edge Detect Enable Register (GRER) and GPIO FalladgeBetect Enable Register
(GFER) to detect either a rising edge or fallingeedg a given GPIO pin. Use the GPIO
Edge Detect Status register (GEDR) to read edgetdstte. Developers can program
these edge detects to generate interrupts

The following GPIO pins can be used as wakeup ssurncstandby and sleep mode:

GPIO # 113, 53, 40, 38, 35, 31, 159, 4:3, 1.0
Only GPIO # 1:0 can be used as wakeup source jprsleep mode.
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Most GPIO pins can also serve an alternate funetitimn the processor. These functions
are hardwired into specific GPIO pins and theirigssgescribed in the following
paragraphs. The figure below shows a block diagransingle GPIO pin.

General-Purpose 1/0 Block Diagram
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GPIO Alternate Functions

GPIO pins can have as many as six alternate fursctltat can be set to enable
additional functionality within the processor. I{Z#10 is used for an alternate function,

then it cannot be used as a GPIO at the same Tineetable below lists each GPIO pin and
its corresponding alternate functions.

CAMI CPU | Alternate | Alternate | Alternate | Alternate | Alternate| Alternate
Pin GPIO #1In #2 In #3 In #1 Out #2 Out #3 Out
X270W
(X270L)
P1-51 1
P3-44 12 | EXT- CIF-DD[7] CHOUTI1]| PWM- 48-MHz
(P1-33) SYNCI1] OUTI[3]
P3-42 14 | L-VSYN(C SSP- SSP- UCLK
SFRM2 SFRM2
P3-96 17 | KP- CIF-DD[6] PWM-
(P2-82) MKINJ[6] OUT[1]
P3-40 19 | SSP- FFRXD |SSP- L-CS NnURST
SCLK2 SCLK2
P3-108 23 SSP-SCLK CIF-MCLK| SSP-
(P2-88) SCLK
P3-93 24 | CIF-FV SSP- CIF-FV SSP-
(P2-87) SFRM SFRM
P3-78 25 | CIF-LV CIF-LV SSPTXD
(P2-90)
P3-88 26 |SSPRXD |CIF-PCLK|FFCTS
(P1-59)
P3-80 27 | SSP- SSP- CIF-DD[0] | SSP- FFRTS
(P2-81) EXTCLK | SCLKEN SYSCLK
P3-120 28 |AC97- 12S- SSPSFRMI12S- SSP-
(P2-132) BITCLK |BITCLK BITCLK SFRM
P3-119 29 |AC97_SD | I12S_SDAT SSPSCLK|SSPRXD2 SSPSCL
(P2-131) ATA IN 0| A IN
P3-123 30 12S- AC97- USB-P3-2
(P2-130) SDATA- | SDATA-
OouT ouT
P3-125 31 12S-SYNC| AC97- USB-P3-6
(P2-136) SYNC
P1-22 34 |FFRXD KP_MKIN|SSPSCLK|USB_P2 2 SSPSCLK
(P1-28) <3> 3 3
P3-27 35 |FFCTS USB_P2 |ISSPSFRM KP_MKQ SSPTXD
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(P1-40) 3 UT<6>
P3-21 36 |FFEDCD SSPSCLKKP_MKIN [USB_P2_4 SSPSCLK
(P1-32) 2 <7> 2
P3-25 37 |FEDSR SSPSFRVKP_MKIN [USB_P2_8 SSPSFRM FFTXD
(P1-36) 2 <3> 2
P1-30 38 |FFRI KP_MKIN|USB_P2_3SSPTXD3| SSPTXD2PWM_OU
(P1-44) 4 T<1>
P1-24 39 |KP_MKIN SSPSFRMUSB_P2_§ FFTXD SSPSFRN
(P1-30) <4> 3 3
P3-23 40 | SSPRXD2 USB_P2_5KP_MKO | FEDTR SSPSCLK
(P1-34) UT<6> 3
P3-28 41 | FFRXD USB_P2_[SSPRXD3|KP_MKO | FERTS
(P1-42) UT<7>
P1-28 42 |BTRXD |ICP-RXD CIF-
(P1-22) MCLK
P1-30 43 CIF-FV | ICP-TXD | BTTXD | CIF-FV
(P1-24)
P1-40 44 |BTCTS CIF-LV CIF-LV
(P1-39)
P1-42 45 CIF-PCLKAC97- BTRTS SSP-
(P1-41) SYSCLK SYSCLK3
P1-27 46 |ICP-RXD | STD-RXD PWM-
P2-123 OUT[2]
P1-29 47 | CIF-DD[0] STD-TXD | ICP-TXD | PWM-
pP2-121 OUT[3]
P1-117 48 | CIF-DD[5 BB-OB- | nPOE
DATI[1]
P1-119 50 | CIF-DD[3 SSP- BB-OB- nPIOR SSP-
SCLK2 |DAT[2] SCLK2
P1-121 51 | CIF-DDJ2 BB-OB- | nPIOW
DATI3]
P3-49 52 | CIF-DD[4]| SSP- BB-OB- | SSP-
(P1-35) SCLK3 CLK SCLK3
P1-125 53 | FFRXD USB-P2-3 BB-OB- | CIF- SSP-
STB MCLK SYSCLK
P1-131 54 BB-OB- |CIF-PCLK nPCE[2]
WAIT
P1-129 55 | CIF-DDI[1] BB-IB- nPREG
DATI[1]
P1-123 56 |nPWAIT | BB-IB- USB-P3-4
DAT[2]
P1-114 57 |nlOIS16 | BB-IB- SSPTXD
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DAT[3]
P2-95 58 LDDIO] LDDIO]
P2-97 59 LDD[1] LDD[1]
P2-100 | 60 LDD[2] LDD[2]
P2-99 61 LDD[3] LDD[3]
P2-102 | 62 LDD[4] LDD[4]
P2-101 | 63 LDD[5] LDD[5]
P2-104 | 64 LDD[6] LDD[6]
P2-106 | 65 LDD[7] LDD[7]
P2-105| 66 LDD[8] LDD[8]
P2-108 | 67 LDD[9] LDD[9]
P2-107 | 68 LDD[10] LDD[10]
P2-109 | 69 LDD[11] LDD[11]
P2-113 | 70 LDD[12] LDD[12]
P2-116 | 71 LDD[13] LDD[13]
P2-118 | 72 LDD[14] LDD[14]
P2-117 | 73 LDD[15] LDD[15]
P2-111 | 74 L-FCLK-
RD
P2-96 75 L-LCLK-
AO
P2-112 | 76 L-PCLK-
WR
P2-114 | 77 L-BIAS
P2-128 | 81 CIF-DD[]] SSPTXD3| BB-OB-
DAT[O]
P1-128 | 82 | SSPRXDBBB-IB- |CIF-DD[5] FFDTR
DAT[0]
P2-125| 83 | SSP- |BB-IB- |CIF-DD[4]|SSP- FFTXD | FFRTS
SFRM3 | CLK SFRM3
P1-126 | 84 | SSPCLK3 BB-IB- |CIF-FV  |SSPCLK3 CIF-FV
STB
P1-124 | 85 | FFRXD | DREQ[2] CIF-LV |nPCE[d] | BB-IB- | CIF-LV
WAIT
P3-45 | 86 |SSPRXD2 LDD[16] |USB-P3-5| PCE[1] | LDD[16]
P2-92
(P3-56) 87 | nPCE[2] | LDD[17]| USB-P3-ISSPTXD2| LDD[17] | SSP-
SFRM2
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P3-72 88 | USBHPW SSPRXD2 SSPFRM2 SSPFRMZ
R<1>
P3-92 90 | KP- USB-P3-5| CIF-DD[4] NnURST
(P2-78) MKIN[5]
P3-94 91 | KP- USB-P3-1| CIF-DD[5] UCLK
(P2-80) MKIN[6]
P1-15 92 |MM- MM- MSBS
DAT[O] DAT[O]
P3-58 97 | KP- DREQ[1] | KP- MBGNT
(P1-37) DKINJ[4] MKINJ[3]
P3-54 99 | KP- AC97- KP- FFTXD
P3-121 DKIN[6] | SDATA- |MKINI[5]
(P2-93) IN1
P3-41 100 | KP- DREQ[2?] | FFCTS
P1-49 MKINJ[O]
P1-54 101 | KP-
P3-39 MKIN[1]
P3-37 102 | KP- FFRXD nPCE[1]
MKIN[2]
P3-52 103 | CIF-DD[3] KP-
MKOUTO
P3-48 104 | CIF-DD[2] PSKTSEL | KP-
P1-132 MKOUT1
P3-46 105 | CIF-DD[1] nPCE[2] KP-
(P1-45) MKOUT?2
P3-47 106 | CIF-DD[9] KP-
(P2-83) MKOUT3
P3-60 107 | CIF-DDI[8] KP-
(P2-85) MKOUT4
P3-89 108 |CIF-DDJ7] CHOUT]IO0]| KP-
(P2-84) MKOUT5
P1-16 109 |MM- MSSDIO MM- MSSDIO
DAT[1] DAT[1]
P2-4 110 |MM- MM-
DATI[2]/ DATI[2]/
MM- MM-
CCS|0] CCS|0]
P1-18 111 |MM- MM-
DATI[3]/ DATI3]/
MM- MM-
CCS[1] CCS[1]
P1-13 112 [MMCMD |nMSINS MMCMD
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P3-124 | 113 USB-P3-3 I2S- AC97-
(P2-129) SYSCLK | RESET"n
P3-82 | 114 |CIF-DD[1] UEN UVS0
(P2-77)
P3-90 | 115 | DREQI0] | CIF-DD[3]| MBREQ |UEN nUVSL | PWM-
(P2-76) OUT[1]
P3-84 | 116 |CIF-DD[2]| AC97- |UDET  |DVAL[0] |nUVS2 | MBGNT
(P2-75) SDATA-
INO
P1-61 | 117 |SCL SCL
P1-60 | 118 |SDA SDA

Function names marked with gray shading den@&elternate functionality intended
by CM-X270 design.
Some GPIO's can be routed to several alternatingqdiPXA270 processor, which
means they will appear on several alternative pffSAMI connectors.
For CM-X270L GPIOs 28,29,30,31,113 are available émt modules without A/AT

option.

GPIO's 14,19,87,88,95,102 are used by WiFi interawd are not available when WiFi
assembled.

All GPIO's which are routed exclusively through ¢@nector, are not available in
X270L.

The below table specifies initial state of GPIO pes set by ARMmon and on-board
pullup resistors :

CPU ARMmon preset On-board

GPIO  ['Direction Function Level pullup

pin # (if set as GPIO
1 In GPIO L 100K
12 In GPIO L -
14 In GPIO L -
19 In GPIO L -
23 In GPIO L -
24 In GPIO L -
25 In GPIO L -
26 In GPIO L -
27 In GPIO L -
28 In AC97_BITCLK L -
29 In | AC97_SDATA_IN_d L -
30 out | AC97_ SDATA OUT H -
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31
32
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

AC97_SYNC
GPIO
FFRXD
FFCTS
FFDCD
FFDSR
FFRI
FFTXD
FFDTR
FFRTS
BTRXD
BTTXD
BTCTS
BTRTS
ICP_RXD
ICP_TXD
GPIO
nPWE
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
LDD<0>
LDD<1>
LDD<2>
LDD<3>
LDD<4>
LDD<5>
LDD<6>
LDD<7>
LDD<8>
LDD<9>
LDD<10>
LDD<11>
LDD<12>
LDD<13>

[l el el e e e e e s o e i i i s i S el L LY Y el el S el e el B i
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72
73
74
75
76
77
81
82
83
84
85
86
87
88
90
91
92
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

LDD<14>
LDD<15>
L_FCLK_RD
L_LCLK_AO
L_PCLK_WR
L_BIAS
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO

AC97_SYSCLK

GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO

AC97_RESET n

GPIO
GPIO
GPIO
GPIO
GPIO

[l el e e o e e e e et el et e e i s i

I

r-
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5.2. Pulse Width Modulator

Use the Pulse Width Modulator (PWM) to generatéaufour signals to be output from the
processor. The signals are based on the 13 MHK elod must be a minimum of two
clock cycles wide. These signals are output froengitocessor by configuring the GPIO’s.

The processor contains four pulse width modula@@¥§MO0-3. Each PWM operates
independently of the other and is controlled byiis set of registers. They provide a
pulse width modulated signal on an external pinc&ieach PWM contains identical
circuitry, a generic PWM, wheren is 0 to 3, as described.

PWMO signal is used onboard the CM-X270 thus isavailable for external usage.

Each PWM contains:

Four Pulse Width Modulator channels
Enhanced Period control through 6-Bit Clock dividad 10-Bit Period counter
10-Bit Pulse control

A block diagram of one PWNé shown below.
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5.3. PC Card / PCMCIA / Compact Flash Interface

The processor card interface is basedloa PC Card Standard - Volume 2 - Electrical
Specification, Release 2.4ndCF+ and CompactFlash Specification Revision THe
16-bit PC Card / Compact Flash interface providegrol signals to support any
combination of 16-bit PC Card (PCMCIA) / Compaca$H in two card sockets, using
address lines (MA[25:0]) and data lines (MD[15:0]).

69



The processor 16-bit PC Card / Compact Flash Cdertrpfovides the following signals:

NPREG is muxed with MA[26] and selects registercep@O or attribute) versus
memory space

nPOE and nPWE allow memory and attribute reads aitdswvr

nPIOR, nPIOW, and nlOIS16 control I/O reads andesri

nPWAIT allows extended access times

nPCE2 and nPCEL1 are hyte select high and low férlaitldata bus

PSKTSEL selects between the two card sockets

The PXA270 processor 16-bit PC Card interface pexwicbntrol for one 16-bit PC Card
slot with a PSKTSEL pin for support of a second slbie PXA270 processor interface
supports 8- and 16-bit peripherals and handles acommemory, I/O, and attribute-
memory accesses. The duration of each accessdad baghe values programmed in the
fields in the MCMEMx, MCATTx, and MCIOx registers. Tfigure below shows the
memory map for the 16-bit PC Card space.

The 16-bit PC Card Memory Map space is divided @igit partitions, four for each card
slot. The four partitions for each card slot aemmon memory, /O, attribute memory,
and a reserved space. Each partition starts on\db§te boundary.

During an access, pins MA[25:0], nPREG, and PSKTStelLdaiven at the same time.
nPCEL1 and nPCE2 are driven concurrently with theesddsignals for common memory
and attribute- memory accesses. For /O accessssyalue depends on the value of
nlOIS16 and is valid a fixed amount of time onc®Ig16 is valid.
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Common memory and attribute memory accesses d@ssarPOE or nPWE control

signals. I/O accesses assert the nlOR or nlIOW @lositnals and use the nlOIS16 input
signal to determine the bus width of the trans8eor(16 bits). The PXA270 processor uses
nPCE2 to indicate to the expansion device thaufipeer half of the data bus (MD[15:8]) is
used for the transfer and nPCEL1 to indicate thalother half of the data bus (MD[7:0]) is
used. nPCE1 and nPCE2 are asserted for 16-bit @scess

When writes go to a card socket and a byte has inesked via an internal byte enable,
the write does not occur on the external bus. €ads, one half-word is always read from
the socket, even if only 1 byte is requested. mesgases, based on internal address
alignment, one word is read, even if only 1 byteeguested.

External Logic for PCMCIA Implementation

PCMCIA Interface shares most of the signals withdlddus, and also adds several
dedicated signals.

The CM-X270 requires minor glue logic to complete BCMCIA socket interface. The
figure below shows an example of glue logic reqlifiar single socket interface. For
detailed reference of implementation one PCMCIAkst¢plus one CardBus socket) refer
to SB-X270 reference design, available followingi@loper] >> [CM-X270] >> [SB-
X270 Design Schematics] in CompulLab's web-site.réfarence of two PCMCIA sockets
implementation refer to SB-X255 design, which msoalalid for X270.

Use GPIO to control the PCMCIA interface’s resetwpr selection (¢cand \WWp), and
drive enables, if these functions are indeed requim your application. The diagram
below shows the logical connections necessarypgpat hot insertion capability. For
dual-voltage support, level shifting buffers arguieed for all the processor input signals,
CM-X270 doesn't provide these buffers on-board. iHe¢rtion capability requires each
socket be electrically isolated from the other finch the remainder of the memory
system. If one or both of these features are rmptired, you may eliminate some of the
logic shown in these diagrams. The processor alkither 1-socket or 2-socket solutions.
In the 1-socket solution, only minimal glue logicrequired. Note that CAMI local bus
signals must be buffered when routed to PCMCIA stick

Software is responsible for setting the MECR[NOS] MECR][CIT] bits. NOS indicates
the number of sockets that the system support®wiil is written when a card is in
place. Input pins nPWAIT and nlOIS16 are tri-statedtil the card detect (CD) signal is
asserted. To achieve this, software programs the RIE{I] bit when a card is detected.
If the MECR[CIT] is 0, the nPWAIT and nlOIS16 inpw@se ignored.
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PCMCIA Signals

CAMI CAMI PXA270 | Type Description
Name Pin Name
PCM- P1-117| nPOE Out | PCMCIA output enable. Reads from
MEMR# PCMCIA memory and from PCMCIA
attribute space.
PCM- P1-120| nPWE Out | PCMCIA write enable. Performs writes
MEMW# to PCMCIA memory and to PCMCIA
attribute space.
Also used as the write enable signal for
Variable Latency 1/0.
PCM-IOR# | P1-119 nPIOR Out | PCMCIA I/O read. Performs read
transactions from PCMCIA 1/O space.
PCM-IOW# | P1-121] nPIOW Out | PCMCIA I/O write. Performs write
transactions to PCMCIA 1/O space.
PCM- P1-123| nPWAIT In PCMCIA wait. Driven low by the
WAIT# PCMCIA card to extend the length of the
transfers to/from the PXA270 processor.
PCM-RST# | P1-128 GPIO[53] Out PCMCIA reset. Hardware reset the

PCMCIA card.
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ing

a

PCM-REG#| P1-129 nPREG Out | PCMCIA Register select.Indicates that
the target address on a memory transacti
is attribute space. Has the same timing as
the address bus.

PCM-CE2# | P1-131 nPCE[2] Out | PCMCIA card enable 2. Selects a

GPIO[54] PCMCIA card. nPCE[2] enables the high
byte lane and nPCE[1] enables the low
byte lane.

PCM-CE1# | P1-124 nPCEJ[1] Out | PCMCIA card enable 1. Selects a

GPIO[85] PCMCIA card. nPCE[2] enables the high
byte lane and nPCE[1] enables the low
byte lane.

PCM- P1-126| GPIO[84] In | Card Detect A. Pulled down when a card

CDA# is inserted.

PCM- P1-128| GPIO[82] In | PCMCIA socket A interrupt/ready

INTRDYA signal.

PCM-WE# | P1-130 RDnWR Out Read/Write cycle indicator. High at read
cycle and low at write cycle. Controls the
direction of external PCMCIA buffers.

PCM- P1-132| PSKTSEL | Out | PCMCIA socket select.Used by external

SKTSEL steering logic to route control, address, and
data signals to one of the two PCMCIA
sockets. When PSKTSEL is low, socket
zero is selected. When PSKTSEL is high,
socket one is selected. Has the same tim
as the address bus.

PCM-CDB#| P2-125 GPIO[83] In | Card Detect B. Pulled down when a card
is inserted.

PCM- P2-128| GPIO[81] In | PCMCIA socket B interrupt/ready

INTRDYB signal.

PCM- P1-114| nlOIS16 In IO Select 16 Acknowledge from the

I0CS16# PCMCIA card that the current address ig
valid 16 bit wide 1/0 address.

Signals having simple input or output functionalty implemented by GPIO pins. Other
signals are implemented by dedicated PCMCIA logithe processor. They are sharing
interface with GP1O's, marked in gray color above.
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5.4. MultiMediaCard Controller

The MMC/SD/SDIO controller acts as a link between $bftware that accesses the
PXA270 processor and the MMC stack (a set of mernargls) and supports Multimedia
Card, Secure Digital, and Secure Digital I/O comioations protocols. The MMC
controller in the PXA270 processor is based orsthadards outlined in the
MultiMediaCard System Specification Version. 3:Be SD controller supports one SD or
SDIO card based on the standards outlined irsthélemory Card Specification Version
1.01andSDIO Card Specification Version 1.0 (Draljt 4

The MMC/SD/SDIO controller supports the translagpwotocol from a standard MMC or
serial peripheral interface (SPI) bus to the MM&xrkt The software that accesses the
PXA270 processor must indicate whether to use MNDZE®IO or SPI mode as the
protocol to communicate with the MMC/SD/SDIO cotiign

The MMC/SD/SDIO controller features:

Data-transfer rates up to 19.5 Mbps for MMC, 18ii/SDIO, and SPI mode data
transfers

Data-transfer rates up to 78 Mbps for 4-bit SD/SEDa transfers

A response FIFO

Two transmit FIFOs and two receive FIFOs

Two modes of operation: MMC/SD/SDIO mode and SPI enddMC/SD/SDIO mode
supports MMC, SD, and SDIO communications protac®Rl mode supports the SPI
communications protocol.

1-and 4-bit data transfers are supported for SDSDID communications protocols.
Clock on and off, based on status of FIFOs, to@meweverflows and underruns.
Support for all valid MMC and SD/SDIO protocol ddatansfer modes
Interrupt-based application interface to contrdtware interaction

Using the MMC communications protocol, multiple MM@rds are supported.
Using the SD or SDIO communications protocol, oBed® SDIO card is supported.

* For stream writes, only data sizes of 10 bytemore are allowed.
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MMC Signals

MMC signals share interface pins with other funesioThere are several options to
program which alternate functions are traded for @Mherefore, same MMC signal can
be routed to several optional pins, which altexgatunctions are specified in gray in the
below table.

Signal Pin Type Description
number
MMC-CMD P1-13 I/0 MMC Command
MMC-DATO | P1-15 I/O MMC Data
MMC-DAT1 | P1-16 I/O MMC Data
MMC-DAT2/ | P2-04 I/O MMC Data
MMCSO0
MMC-DAT3/ | P1-18 I/O MMC Data
MMCS1
MMCCLK P1-12 (@] MMC Controller clock

5.5. LCD Controller of PXA270

CM-X270 graphics controller is integrated in theA2¥0 chip, providing cost-efficient
solution for applications requiring low-to-mediumaghics resolution (up to 800 x 600)
and performance. The LCD controller provides anrfate between the PXA270
processor and a flat-panel display module. Thepiatel display module can be passive
(DSTN), active (TFT), or an LCD panel with internalrfra buffering.

The LCD/flat-panel controller is backward-compatibi¢h Intel's PXA255 processor LCD
controller. Several additional features are alqupstted. These additional features are:

Pixel formats of 18, 19, 24, and 25 bits per pikgp)
- 18 bpp—RGB 6:6:6

- 19 bpp—RGBT 6:6:6

- 24 bpp—RGB 8:8:8, RGBT 8:8:7

- 25 bpp—RGBT 8:8:8

Note: RGBT uses the most significant bit to indicate $gzarency for overlay support.
Base plane with software control of two overlay eaws and a hardware cursor
Color management:

- Up-scaling for YCbCr 4:2:0 and 4:2:2 to YCbhCr 4:4
- Color space conversion CCIR 601—YCbCr 4:4:4 toBrR&33:8
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- Conversion from true color, (RGB 8:8:8) to highlar (RGB 5:5:5) and the various
configurations of RGBT
Support for LCD panels with an internal frame buffemart panels)

Features
The following list describes features supportedheyRPXA270 processor LCD controller:

Display modes

- Support for single- or dual-scan display modules

- Passive monochrome mode supports up to 256 galg-evels (8 bits)

- Active color mode supports up to 16777216 co{@ssbits)

- Passive color mode supports a total of 1677721& € (24 bits)

- Support for LCD panels with an internal frame luff

- Support for 8-bit (each) passive dual-scan cdisplays

- Support for up to 16-bit per pixel single-scatocaisplays without an internal frame
buffer

- Support for up to 24-bit per pixel single-scatocaisplays with an internal frame
buffer

Support for display sizes from 1x1 to 800 x 600ejBx

64-entry (by 24 bits) output FIFO

Three 256-entry by 25-bits internal color-paletteN®&A(one for each overlay and Base)
programmable to be automatically loaded at thertvégg of each frame

Command data RAM (16 x 9 bits) to hold command data

Supports pixel depths of 2, 4, 8, 16, and 24 etspixel (bpp) in RGB format
Overlays supported with pixel depths of 16, 19,&%] 25 bpp in RGBT format
Provides one base layer plus two overlays for sisghn displays; maximum size of
each overlay can equal the display size

Integrated seven-channel DMA (one channel for Ipéesge, one channel for Overlay 1
and three channels for Overlay 2, one channehfhardware cursor, and one channel
to for the command data)

Hardware support for color-space conversion fronb&€Cto RGB for video streams
Supports hardware cursor for single-scan displeg &ection 7.4.11 in PXA270
manual for cursor modes and sizes)

Programmable toggle of AC bias pin output (togdigdine count)

Programmable pixel clock from 52.0 MHz to 25.4 ki#@4.0 MHz/2 to 13 MHz/512)
Supports little-endian ordering of pixels in fraimafer

Programmable wait-state insertion at beginningemtiof each line

Programmable polarity for output enable, frame kJ@nd line clock

Programmable interrupts for input and output FIF@wlerrun)

Six 16 x 64-bit input FIFOs: one for the base clenone for Overlay 1, three for
Overlay 2, and one for the hardware cursor; plsev@nth 4 x 52-bit input FIFO for
command data for panels with internal frame buffer
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Backward-compatible with the Intel's PXA255 graphiontroller. Graphics
applications developed for CM-X255 will run on CM2X0 as well.

Block Diagram

The LCD controller supports a hardware cursor angktimage planes, Base, Overlay 1,
and Overlay 2. The combination of the three imagegs allows multiple images to be
displayed simultaneously with software control @fdow size and position. The
simplified top-level block diagram for the LCD cowiter is illustrated below. The palette,
frame, cursor, and command data utilize a dedidatdéd controller that provides seven
channels for fetching the appropriate data from omrinto associated input FIFOs.

77



78



Pin Descriptions

When the LCD controller is enabled, all of the LCIgpare outputs only. When the LCD
controller is disabled, its pins can be used faregal-purpose input/output (GPIO). The
table below describes the LCD controller’s pins.

LCD Panel Interface Signals

CAMI PXA270 | CAMI | Type Description
Name Name Pin

LCD-B1 LDDO P2-95 O | LCD Panel Data Bus
LCD-B2 LDD1 pP2-97 O | These data lines transmit either four, eight
LCD-B3 LDD2 P2-100 O | sixteen bit data values at a time to the LCD
LCD-B4 LDD3 P2-99 O | display. For monochrome displays, each pi
LCD-B5 LDD4 P2-102 O | value represents a single pixel. For passive
LCD-GO LDD5 P2-101 O | color, groupings of three pin values represe
LCD-G1 LDD6 P2-104 O | one pixel (red, green, and blue subpixel dat
LCD-G2 LDD7 P2-106 O | values). In single-panel monochrome mode
LCD-G3 LDD8 P2-105 o | four pins are used. For double-pixel data,
LCD-G4 LDD9 P2-108 0 single-panel mqnochrome, dual-panel _
LCD-G5 LDD10 P2-107 0 monochrome, s_lngle_—panel color, and active
LCD-R1L LDD11 P2-109 o) color modes, eight pins are used.

When TFT (active color mode) operation is
LCD-R2 LDD12 P2-113 0 .
LCD-R3 LDD13 P2-116 0 programmecj, all 5|?<teer! data outputs are _
LCD-R4 . DD14 P2118 0 u_sed._The pin naming given represents this

situation.
LCD-R5 LDD15 pP2-117 o]
LCD-SCK PCLK P2-112 O | Display Data Clock. Pixel clock for flat

panel data. Used by the LCD display to clock
the pixel data into the line shift register. In
passive mode, the pixel clock toggles only
when valid data is available on the data pins.
In active mode, the pixel clock toggles
continuously, and DE serves as an output tp
the signal when data is valid on the LCD’s
data pins.
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LCD-FRM FCLK pP2-111 O | Frame Sync.Flat Panel equivalent of
VSYNC. The Frame Sync clock is used by
the LCD display to signal the start of a new|
frame of pixels. The display resets the line
pointer to the top of the screen.

LCD-LP LCLK P2-96 O | Line Sync.Flat Panel equivalent of HSYNC
The Line Sync clock is used by the LCD

display to signal the end of a line of pixels.
The display transfers the line data from the
shift register to the screen and increments the
line pointer.

LCD-DE-M | BIAS P2-114 O | Display Enable signal(DE) for TFT Panels.
Also used as a Modulation (Bias) signal - tg
switch the polarity of the power supplies to
the row and column drivers of the screen tq
counteract DC offset.

Limitations of Display Controller Capabilities

PXA270 Display Controller provides a cost-efficieatiution for the requirements of a
typical embedded application. However, display tiljiees are traded with cost-
effectiveness to a certain extent, which is tramsglanto limitations requiring a user's
awareness.

The display controller shares memory bandwidth wttier on-board functions using the
local bus. When the bit rate is high and the blsdked by another device, the display
FIFO may reach the underrun state, thereby distgrthie displayed image.

Possible sources of disturbance:

Host USB ports of Interface Bridge
Off-board devices on LPC and PCI busses. (Thera@mn-board devices connected to
the PCI bus)

Disturbance level depends on the display's bitaatepanel type. STN panels are not
affected at all. TFT panels at resolutions lower thaequal to 640 x 480 x 16-hbit
practically don't exhibit disturbance either. Agheér resolutions, the display quality
depends on the activity level of the above-mentics@urces. If the disturbance sources
aren't active, resolutions such as 640 x 480 xrk&en 800 x 600 x 16 are displayed well.
Taking into account the requirements of a typicabedded design, the display quality has
been found satisfactory in almost all cases.

80



Limitations with CRT and Flat Panel Monitors

Using off-board DAC, the CM-X270 can be connecte@€RT or Flat Panel (FP) monitors
with analog RGB interface. On CRT / FP monitorsdisturbance more noticeable,
because they don't use pixel clock input (in cattra LCD panels). Monitors regenerate
the pixel clock from sync pulses, which makes thearne sensitive to short distractions.

Flat Panel monitors with RGB interface are espBcgansitive. Monitors with newer DVI
interface are less sensitive, similar to regular Ljgzels.

81



5.6. UART's

The CM-X270 has four serial ports, available fromA2X0 and Interface Bridge
components:

CAMI Type of Interface Origin Max DMA & Interf
Name | module Signals Baud 64-byte
rate FIFO
(Kbps)

COM-A | X270W | Fullmodem | CPU/FFUART| 921 + RS232

X270L | Rx/Tx CPU / BTUART
COM-B | Any Rx/Tx Interface Bridge 115 - TTL
COM-C | X270W | RX/Tx & CPU / BTUART 921 + TTL

CTS/RTS

X270L | Fullmodem | CPU/FFUART

COM-D | Any Rx/Tx CPU / STUART 921 + TTL

*TTL - 3.3V levels

BTUART and FFUART assignment to connector pins ifedént between X270W and
X270L, as shown in the above table. However, théfereinces are hidden by firmware.
All software packages check card type and assiginponbers accordingly. ARMmon
always routes console to COM-A, Linux always assi@@Vi-A as ttyS0O and COM-C as
ttyS1, invariant to card type.

Feature List

The serial ports are controlled via direct memorgeas (DMA) or programmed 1/O. The
PXA270 processor has three UART's: Full FunctionRIA(FFUART), Bluetooth UART
(BTUART) and Standard UART (STUART). One additional URR provided by an
optional Bridge component. All UART’s are using g@me programming model.

All UART’s share the following features:

Functionally compatible with the 16550

Ability to add or delete standard asynchronous camigations bits (start, stop and
parity) in the serial data

Independently controlled transmit, receive, liretiss and data set interrupts

Programmable baud rate generator that allows teenial clock to be divided by 1 to
(2'°—1) to generate an internal 16X clock
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Modem control pins that allow flow control througbftware. Each UART has its own

modem control capability.

Fully programmable serial-interface:

- 5-, 6-, 7- or 8-bit characters

- Even, odd and no parity detection

- 1, 1.5 or 2 stop bit generation

- Baud rate generation. The maximum baud ratéferent for each UART and
ranges from 115.2 to 921 Kbps

64-byte transmit FIFO (16-byte in UART of Bridge)

64-byte receive FIFO (16-byte in UART of Bridge)

Complete status reporting capability

Ability to generate and detect line breaks

Internal diagnostic capabilities that include:

- Loopback controls for communications link fauthlegtion

- Break, parity and framing error simulation

Fully prioritized interrupt system controls

UART's of the PXA270 processor have additional dajitées:

Separate DMA requests for transmit and receive skataces
16750 compatibility mode
Extended 64-bytes FIFO

Slow infrared asynchronous interface that confaiorthe Infrared Data Association
(IRDA) standard

Overview

Each serial port contains a UART and a slow infraradsmit encoder and receive
decoder that conforms to the IRDA Serial Infrar8tR) Physical Layer Link
Specification.

Each UART performs serial-to-parallel conversion ataccharacters received from a
peripheral device or a modem and parallel-to-sedalersion on data characters received
from the processor. The processor can read a UAplete status during functional
operation. Status information includes the type @matlition of transfer operations and
error conditions (parity, overrun, framing or breaterrupt) associated with the UART.

Each serial port operates in FIFO or non-FIFO mbad€lFO mode, a 64-byte transmit
FIFO holds data from the processor until it is $rafited on the serial link and a 64-byte
receive FIFO buffers data from the serial link Lintis read by the processor. In non-FIFO
mode, the transmit and receive FIFO’s are bypassed.
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Each UART includes a programmable baud rate gendiatbcan divide the input clock
by 1 to (2°-1). This produces a 16X clock that can be usetfite the internal transmitter
and receiver logic. Software can program interrtptsieet its requirements. This
minimizes the number of computations required todh@the communications link. Each
UART operates in an environment that is controbgdoftware and can be polled or is
interrupt driven.
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Serial Port Signals

:

Signal Pin Type Description
Number

COM-A-TX P1-24 O | Serial Data Outtransmits the serial data from the
internal serial port controller to the externali@er
device or DCE.

COM-A-RX P1-22 I Serial Data Inreceives the serial data from the
external serial device or DCE into the internalade
port controller.

COM-A-CTS# pP3-27 | | Clear To Sendis driven back to the serial port to
indicate that the external data carrier equipment
(DCE) is ready to accept data.

COM-A-RTS# P3-28 O | Request To Sendndicates to the external DCE
that the internal serial port controller is ready t
send data.

COM-A-DCD# pP3-21 I Data Carrier Detectis driven back to the serial
port from data carrier equipment when it detects
carrier signal from a communications target.

COM-A-DSR# P3-25 | | Data Set Readyindicates that the external DCE ig
ready to establish a communication link with the
serial port controller.

COM-A-DTR# pP3-23 O | Data Terminal Readyindicates to the external
DCE that the serial port controller is ready to
communicate

COM-A-RI# P3-30 I Ring Indicate is used by an external modem to
inform the serial port that a ring signal was
detected. A change in state on this signal by the
external modem can be configured to cause a
modem status interrupt.

COM-B-RX P1-23 I

COM-B-TX P1-25 o]

COM-C-RX P1-28 I

COM-C-TX P1-30 ®)

COM-C-DCD# P1-32 I

COM-C-DTR# P1-34 @)

COM-C-DSR# P1-36 I

COM-C-CTS# P1-40 I

COM-C-RTS# P1-42 o]

COM-C-RI# P1-44 I

COM-D-RX P1-27 I

COM-D-TX P1-29 o]
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Mapping of UART Ports under Linux

Port Name Linux Name
COM-A ttySO
COM-B ttyS3
COM-C ttyS1
COM-D ttyS2

5.7. Fast Infrared Communication Port

The Fast Infrared Communications Port (FICP) forRX&\270 processor operates at half-
duplex and provides direct connection to commdscalailable Infrared Data Association
(IrDA) compliant LED transceivers. The FICP is basedhe 4-Mbps IrDA standard and
uses four-position pulse modulation (4PPM) andexigfized serial packet protocol
developed for IrDA transmission. To support thendtad, the FICP has:

A bit encoder / decoder

A serial-to-parallel data engine

A transmit FIFO 128 entries deep and 8 bits wide
A receive FIFO 128 entries deep and 11 bits wide

Infrared Port Signals

Signal Pin Type Description
Number
IRDA-RX P2-123 I Infrared Serial Input is the digital
input for the serial infrared interface.
IRDA-TX P2-121 O | Infrared Serial Output is the digital
output for the serial infrared interface

IrDA interface is shared with STUART, therefore onlye can be available at time. Due to
this reason, IrDA signals will also appear on STUABRTSs of CAMI connector.
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5.8. USB Host Ports

CM-X270 can contain one to four host USB portse fyerts from PXA270 processor and
two ports from optional Interface Bridge. The inéaé of one USB host port of PXA270 is
shared with slave port, and is configured by defasilslave. These USB ports are Open
Host Controller Interface (Open-HCI) compliant. TBpen-HCI specification provides a
register level description for a host controllex yeell as common industry
hardware/software interface and drivers, includiagboard and mouse support.

Features

One to four host USB ports, depending on Host/Séabection and presence of
Interface Bridge.

12 Mbps or 1.5 Mbps speed

Supports power management and overcurrent protectio

Fully compatible with USB specification version idd OHCI 1.0 register model

Since the USB Host Ports conform to OHCI standiel description of their operation is
not provided in this manual. For more informatidioat USB Host ports, please refer to
“USB Specification”, Version 1.1 and “OpenHCI Sgdexition”, Version 1.0

The block diagram below shows routing of USB host salve ports inside PXA270 chip.

The porting marked "unused" is not implemented in-E®¥0, because it requires
additional hardware.
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USB Host Signals

Signal Pin Type Source Description
Number
USB-OVC# P2-133 | Overcurrent. I ndicates that the USB

hub has detected an overcurrent on th
USB. Has a 8.2k pull-up

9]

USB1-N P2-140 USB Port 1 differential data

USB1-P P2-138 Always available in CM-X270L.
o PXAZT0 Available in CM-X270W only if the
Bluetooth option is not assembled.

USB2-N P2-139 /0 Interface | USB Port 2 differential data
USB2-P P2-137 Bridge

USB3-N P1-138 USB Port 3 differential data
USB3-P P1-136 o PXAZTO Shared with slave port
USB4-N P3-139 /0 Interface | USB Port 4 differential data
USB4-P P3-137 Bridge Available only in X270W

5.9. USB Client (Slave) Controller

USB Client Controller is contained in the PXA27@gessor chip. The Universal Serial
Bus device controller (UDC) is USB 1.1-compliantiaupports all standard device
requests issued by any USB host controller. RefémneéUniversal Serial Bus
Specification, Revision 1.andthe On-The-Go Supplement to Universal Serial Bus
Specification, Revision 2for a full description of the USB protocol and @geration.

The UDC supports 24 endpoints (endpoint O plus 2grammable endpoints). The UDC
is a USB Revision 1.1-compliant, full-speed de\ltat operates half-duplex at a baud rate
of 12 Mbps.

The UDC uses single-ported memory to support FIF€atns. Bulk, isochronous, and
interrupt endpoint FIFO structures can be doubliéebed to enable the endpoint to
process one packet while assembling another. Hiivgk or the software loop can be
used to fill and empty the FIFOs. An interrupt, DMArvice request, or polling can be
used to detect packet receipt.
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Features

USB Revision 1.1, full-speed compliant device
23 programmable endpoints
- Type: bulk, isochronous, or interrupt
- Direction: in or out
- Maximum packet size
- Programmable configuration, interface and altermaterface setting numbers

Endpoint O for control IN and OUT
Four configurations:
- Three programmable configurations with up to sewerfaces with seven alternate
interface settings
- Default configuration 0 with one interface anchirol endpoint O

Configurable 4-Kbyte memory for endpoint data sjera

The UDC consists of four major components: the [perial bus interface, endpoint
memory, endpoint control, and USB interface. Thepberal bus interface contains the
UDC control and status registers for the endpainfiguration data and provides the
interface between the PXA270 processor and the ttg&8 The endpoint memory is a 4-
Kbyte SRAM used for USB endpoint data storagea#t 82 bytes dedicated to endpoint O,
allowing the remainder of its memory to be allodati® any of the 23 programmable
endpoints. The endpoint control and USB interfaceks provide the USB functionality.

USB Client Controller Block Diagram
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USB Slave Signals

Signal Pin Type Description
Number
USB3-N P1-138 /0 Slave USB port interface. Shared with host U5
USB3-P P1-136 port.

5.10. 10/100 Mbit Ethernet Port

The CM-X270 contains one full-featured 10/100 Mbitéinet interface. The Ethernet
interface is based on the Davicom DM9000 comporiérg. DM9000 consists of both a
Media Access Controller (MAC) and a physical lagfeiHY) combined into a single
component solution. DM9000 is compliant with PC@@ #C2001 standards. DM9000
communicates with the processor using DMA on 32egial bus.

The controller can operate in either full dupleXhalf duplex mode. In full duplex mode, it
adheres to the IEEE 802.3x Flow Control specificatitelf duplex performance is
enhanced by a collision reduction mechanism.

The DM9000 includes a PHY interface to the wire $farmer at rates of 10BASE-T and
100BASE-TX, and Auto-Negotiation capability for sgeduplex and flow control.
DM9000 initialization parameters, including MAC Adds, are stored in NOR flash and
uploaded into the component on power-up.

The CSMA/CD unit of the DM9000 allows it to be contesl to either a 10 or 100 Mb
Ethernet network. The CSMA/CD unit performs all loé¢ functions of the 802.3 protocol
such as frame formatting, frame stripping, collisimndling, deferral to link traffic, etc.
The CSMA/CD unit can also be placed in full-dupleada allowing simultaneous
transmission and reception of frames.

The Physical Layer (PHY) unit of the DM9000 allovesoection to either a 10 or 100
Mbp Ethernet network. The PHY unit supports Auto-Ne&dimn for 100BASE-TX Full
Duplex, 100BASE-TX Half Duplex, 10BASE-T Full Duplexd 10BASE-T Half Duplex.
It also supports LED pins to indicate link statuswoek activity and speed. The DM9000
does not support external PHY devices and doesxpatse its internal Mll bus.
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Address range and interrupts

DM9000 controller contents are accessed througbhgmaddress register.
Physical addresses of the ports in PXA270 addesses

DM9000 address porf  0x05800000

DM9000 data port 0x05800008

DM9000 interrupt line is connected to GPIO[10] ofA270.
Magnetic Modules

The CM-X270's Twisted Pair interface requires anrastieransformer (magnetic
module) for interface to an RJ-45 connector. Twions exist:

1. An RJ-45 connector with a built-in transformgxamples:

Vendor Model
YCL PTC1111-01
PCA EPJ9025
Bothhand LU1S041C

2. A separate transformer and RJ-45 connector. ghkemof available transformers:

Vendor Model
Delta LF8200A
Pulse Engineering PE-68515
Pulse Engineering H1012

It is recommended to tie the transformer TX centiiading to VCC3 and connect
100nF capacitor from VCC3 to GND nearby.

It is recommended to connect RX central windingtD through 100nF capacitor.
Refer to ATX or SB-X270 baseboards reference desigimplementation example.

Routing Ethernet Signals
The following rules should be applied when routitifedential transmit and receive
signals between the CM-X270 interface connectorandxternal connector/transformer
module:

1. Route the differential signal pairs (TXN, TXP)daiiRXN, RXP) in parallel, with

minimal and consistent clearance within the pdie @istance between RX and
TX pairs should be maximized, otherwise TX will iméucrosstalk into RX.
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2. ltis preferable (but not mandatory) to keepttaee length of Ethernet signals as
short as possible. If trace length exceeds 2 in@uitional steps, not specified
here, should be taken. Recommended trace width85nil.

3. Don't route any other traces nearby or acros€thernet signals’ path.

4. ltis preferable (but not mandatory) to remdwe ground and other planes from
beneath the Ethernet trace area.

The listed rules cover the routing requirementsiRd-45 connector with a built-in
transformer is used. If a separate transformesésl uadditional rules should be followed
for transformer-to-connector routing.

Ethernet Port Signals

Signal Pin Description
Number
ETH1-TDN P1-03 | Analog Twisted Pair Ethernet Transmit
ETH1-TDP P1-01 | Differential Pair. The differential driver can be

two-level (LOBASE-T) or three-level (100BASE-
TX) signals depending on the mode of operation
These signals interface directly with an isolation
transformer. TDP and TDN pins are connected by
a 100 ohm termination resistor.

ETH1-RDN P1-02 | Analog Twisted Pair Ethernet Receive
Differential Pair. These pins receive the serial bit
stream from the isolation transformer. The bit
stream can be two-level (L0BASE-T) or three-
level (100BASE-TX) signals depending on the

ETH1-RDP P1-04 | mode of operation. RDP and RDN pins are
connected by a 100 ohm termination resistor.
ETH1-ACT# P1-10 | Activity LED. The Activity LED pin indicates

either transmit or receive activity. When activity
is present, the output becomes low for a short

time. When no activity is present, the line remains
high.

ETH1-LINK100# P1-05 | 100 Link LED. The 100 Link LED pin indicates
link integrity and 100Mbps connection speed.

ETH1-LINK10# P1-06 | 10 Link LED. The 10 Link LED pin indicates
link integrity and 10Mbps connection speed.
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Recommended LED connection

R1
ACT# << ~ A~ ~300R/1% _

DS5 DS4
y LED-RED Y LED-GREEN
b b
100M Link/Act 10M Link/Act
LINK100# <<
LINK10# (K.

This connection supplies full information about spéek/activity.

LED-RED : 100 Mbps link / activity indicator
LED-GREEN : 10 Mbps link / activity indicator

Activity LED (Red/Green)
none off

Link (only) on

Tx / Rx (and Link) blink

5.11. Audio Interface

The CM-X270 implements audio interface using AC’@mpatible audio CODEC:s. If

“A” (no touch screen) assembly option is specifi€drus Logic’s CS4202 (or compatible)
chip is used. If “AT” option is specified, then Hips UCB1400 CODEC is used for CM-
X270W rev 1.x and Wolfson WM9715 CODEC is used fM-&270W rev 2.x. Both

“AT” option CODECs also include touch screen con&wliThe chips are AC'97 2.1
compliant stereo audio CODECs designed for PC matiia systems. Industry-leading
delta-sigma and mixed signal technology is useds &tlvanced technology and its
features are designed to help in enabling the dedi¢C 99 and PC 2001 compliant high-
quality audio systems. The CODECs surpass PC 990BC&nd AC '97 2.1 audio quality
standards. The audio system also includes a pawglifeer for matching the stereo output
for a direct connection of stereo headphones.
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Features

Sample Rate Converters

20-bit Stereo Digital-to-Analog Converters

18-bit Stereo Analog-to-Digital Converters

Line-level Stereo Input for LINE IN

Microphone Input

Integrated High-Performance Microphone Pre-Amgplifie

Meets or Exceeds the Microsoft PC 99 and PC 200icARdrformance Requirements

Audio specifications

Speaker Type Stereo
Output Power Option "A" - 1 mW/ch into 1K load (amplifierput)
Option "AT" - 25 mW/ch into 8 ohm or 32 ohm load
(speakers)
Decoupling | Requires external 220uF capacitorsgfonm load.
Smaller capacitors (like 1uF) can be used high-oapee
loads.
Microphone | Type Mono, electret or dynamic
Input Decoupling | On-board
Line Type Stereo
Input Decoupling | On-board
Audio Interface Signals
Signal Pin Type | Output Description
Number Drive
& Max
Load
AUD-INL-MIC P2-132 I - Audio stereo line input left and
microphone mono input.
AUD-INR P2-130 I - Audio stereo line input right.
[
AUD-OUTL pP2-131 (0] 25 mW | Speaker stereo output left. Can
be used as line output.
AUD-OUTR P2-136 (0] 25 mW | Speaker stereo outputs right. Can
be used as line output.
AUD-SPDIF pP2-129 (0] Digital audio output
Not available if UCB1400 codec
(with touch screen controller) is
used.
AC AD1 P3-117 I WM9715 A/D input 1
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AC_AD2 P3-113 I WM9715 A/D input 2

AC_AD3 P3-10 I WM9715 A/D input 3

AC_AD4 P3-5 I WM9715 A/D input 4

AUD_OUTC P2-126 (0] Audio center signal. Can be use
for direct headphones connectior
without DC blocking capacitors.
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5.12. Touch Screen Controller

CM-X270 optional UCB1400 codec chip includes unsatitouch screen controller. Touch
screen interface is for 4-wire resistive touch enreapable of performing position,
pressure and plate resistance measurements. Taeen saterface is fully supported by
drivers in Linux and Win CE packages provided by Cobgb.

The touch screen interface connects to the toudesdry four wires: TSPX, TSMX,
TSPY and TSMY. Each of these pins can be programmbd flmating, powered or
grounded in the touch screen switch matrix. Thengetif each touch screen pin is
programmable by the PXP, MXP, PYP, MYP and PXG, MG, MYG bits in the
touch screen control register. Possible confliciatings (grounding and powering of a
touch screen pin at the same time) are detectéldeby CB1400. In that case, the
UCB21400 will ground the touch screen pin.

Each of the four touch screen signals can be selasténput for the built-in 10-bit ADC,
which is used to determine the voltage on the sadeibuch screen pin in position
measurement mode. In addition, the UCB1400 can tmottiuch screen current via an
internal 1 Kohm resistor that can act as the inpthe 10-bit ADC in pressure or plate
resistance measurement mode. The flexible switdhx@nd the multi-functional touch
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screen bias circuit enable the user of the UCB1d4@@t each desired touch screen
configuration.

The UCB1400'’s internal voltage reference (Vref saas the reference voltage for the
touch screen bias circuitry. This makes the towrbe biasing independent of supply
voltage and temperature variations. Four low piisss, one on each touch screen
terminal, are built in to minimize the noise coupfeom the LCD into the touch screen
signals. An LCD typically generates large noisechkts on the touch screen, since they are
closely coupled.

Touch Screen Interface Signals

Signal Pin Type Description
Number
TS-PX P1-53 Analog| Plate X, plus (Left)
TS-MX P2-71 Analog | Plate X, minus (Right)
TS-PY P1-57 Analog| Plate Y, plus (Top)
TS-MY P2-73 Analog | Plate Y, minus (Bottom)

Left, Right, Top, Bottom are alternative signal namssd in some panels.
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5.13. IDE (Hard disk) interface Implementation

The IDE interface is implemented by CPU local bugresfdata lines and logic necessary
to generate the control signals.

IDE Interface Signals

Signal Pin Type Description
Number
IDE-CSO# P1-47 Out | IDE Device Chip Selecfor ATA command
register block.
IDE-CS1# P1-52 Out | IDE Device Chip Selecfor ATA control
register block.
IDE-RD# P1-46 Out | Disk I/0 Read. This is the command to the

IDE device that it may drive data onto the Dat]
lines. Data is latched on the de-assertion edg
of IDE-RD#.

D

11

IDE-WR# P1-48 Out | Disk I/O Write. This is the command to the
IDE device that it may latch data from the
Data lines. Data is latched by the IDE device
on the de-assertion edge of IDE-WR#.

IDE-IRQ P1-49 In | Interrupt Request from IDE device

All other signals are derived from CM-X270 Local Bogerface.

IDE-CSO0# & IDE-CS1# , as other general purpose shipcts available on the CAMI
connectors are generated by onboard logic by cantpithe processor's nCS3 and
MA[25:22] lines. IDE-CS signals can have maximunagief 10 ns referred to nCS3.
IDE-CS transactions are accompanied by IDE-RD#IBEEWR# signals.

The appropriate addresses are listed in the memappimg table at the end of the manual.
IDE_IRQ is routed to PXA-270 GPIO[100].

5.14. Video Interface

This section describes the operation and signalseofiuick capture interface of PXA270
processor, which provides a connection betweepitheessor and a camera image sensor.
The quick capture interface was designed to workarily with CMOS-type image
sensors. However, it may be possible to connecee@D-type image sensors to the
PXA270 processor, depending on a specific CCD s&nsaerface requirements.

The quick capture interface acquires data and dositrnals from the image sensor and
performs the appropriate data formatting priordisting the data to memory using direct
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memory access (DMA). A broad range of interface sigdaling options provides direct
connection. The image sensor can provide raw dedagh a variety of parallel and serial
formats. For sensors that provide pre-processipghilities, the quick capture interface
supports several formats for RGB and YCbCr colacsp The interface supports the
International Telecommunication Union RecommenddfldhR BT.656-4 (www.itu.int
Start-of-Active-Video (SAV) and End-of-Active-Vidg&AV) embedded synchronization
sequences for four- and eight-bit configurations.

Features

Parallel interface support for 8 bits
Serial interface support for 4-bit and 5-bit deveoanections
Support for ITU-R BT.656-4 SAV and EAV embedded syonization

Pre-processed capture modes:

- RGB 8:8:8, RGBT 8:8:8, RGB 6:6:6, RGB 5:6:5, RGB:5, RGBT 5:5:5, RGB
4:4:4 data formats

- YCbCr 4:2:2 data format

- RGB component precision reductions for RGB 8:8:8

Raw capture mode

A common raw format is RGGB. The quick captureriisiee is capable of capturing
most any raw format as long as the software runamthe PXA270 processor has been
written to correctly interpret that particular réovmat.

Support for packing of 8-, 9-, and 10-bit raw pipetcision

Support for both packed and planar data formaftting/cbCr 4:2:2 formats
Programmable vertical and horizontal resolutionsoup048 x 2048

Two 8-entry (by 64 bits) and one 16-entry (by 64)RIFOs

Programmable sensor clock output from 196.777 ld-&2tMHz

Programmable interface timing signals for intereradl external synchronization
Programmable interrupts for FIFO overflow, end-iag| and end-of-frame
Programmable frame capture rate allows users tim@pll frames or 1 out of every 2
to 8 frames

For additional information, see “Quick Capture hfaee” chapter 27 in PXA270
Reference Guide.
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Interface Signals

bt

=

or

CAMI CAMI PXA270 | Type Description
Signal pin in Name
X270W
(X270L)
VIP-CLK P3-88 | CIF_PCLK I Pixel clock used by the quick captureiface
(P1-59) to clock pixel data into the input FIFO. Cann
exceed 1/4 of CICLK, where CICLK is the
same frequency as the LCD clock. For 104-
MHz CICLK, the maximum CIF_PCLK is 26
MHz.
VIP-DO P3-80 CIF_DD I Data lines to transmit 4, 5 or 8 bits of data pe
(P2-81) [7:0] pixel clock cycle
VIP-D1 P3-82
(P2-77) (9 & 10 bit data formats are not supported)
VIP-D2 P3-84
(P2-75)
VIP-D3 P3-90
(P2-76)
VIP-D4 P3-92
(P2-78)
VIP-D5 P3-94
(P2-80)
VIP-D6 P3-96
(P2-82)
VIP-D7 P3-89
(P2-84)
VIP-CS P3-78 CIF_LV I/O | Line start or alternate synchronizatiogrsl
(P2-90) used by the sensor to signal line readout or f
external horizontal synchronization
VIP- P3-93 CIF_FV I/O | Frame start or alternate synchronizasigmal
ODD- (P2-87) used by the sensor to signal frame readout g
EVEN for external vertical synchronization

5.15. Universal Subscriber Identity Module (USIM) |  nterface

The USIM interface of PXA270 processor is a prim@gyice and communications
interface for a GSM mobile handset. The USIM irded supports communication with
smart cards as specified in the stand&@ 7816-3and technical specification 3G
31.101o0f the 3rd Generation Partnership Project.
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Software controls the session between the USIMfaxte and the card by updating the
USIM interface registers. Choosing protocol typd parameters, receiving or sending a
byte to/from the card, activating/deactivating tiaed, setting transmitter/receiver baud
rates, and similar operations are accomplished ng#ld/write operations to the USIM
interface registers. Transforming byte conventionéise to direct and vice-versa,
according to the session convention) is performidinvthe USIM interface. Hence,
software does not have to perform format inversiefore character receipt. The USIM
interface provides functionality to support the @bdstandards, but it is the responsibility
of software to ensure the standards are met.

Features

Compatible with any USIM card that is compliantiwétandardSO 7816-3and3G TS
31.101and operates in voltages of 1.8 VV or 3V

Supports control lines for two-level voltage sup@y8V and 3V)

Supports USIM card reset pin control (using regetpntrol and power supply control,
warm/cold reset can be software-initiated)

Supports T=0and T = 1 protocols

Programmable card clock frequency

Supports any combination of the following clockerabnversion factor F, and bit-rate
adjustment factor D:

F={372,512, 558}

D={1,2,4,8,16, 32, 12, 20}

Auto-error signal in T = 0 receive mode

Auto-character repeat in T = 0 transmit mode

Transforms inverted format to regular format anagwiersa

Programmable block guard time period

Programmable extra guard time period

Programmable character waiting time period

Programmable block waiting time period

Programmable time-out period

Programmable CPU interrupt on an error-signal dietec

Programmable CPU interrupt when a smart card isected
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Interface Signals

D

PXA270 | Type | CAMI pin Description
Name in X270W
(X270L)
uio I/0 P3-9 USIM I/O Data. Receive and transmit data
(P2-119) | connection. The bidirectional pad is connected
directly to the off-chip USIM card. When asserttuh
I/O line is forced to low. When deasserted, the 1/0
line is pulled-up by a pull-up resistor.
uvso/ (@) pP3-82 Select for power transistor controlling voltagedev
UEN (P2-77) | supplied for card. Selects zero voltage on the USIN
card power-supply pad (VCC).
Alternative: USIM enable for VCC_USIM
connection.
nuUVS1/ (@) P3-90 Select for power transistor controlling voltagedev
UEN (P2-76) | supplied for card. Selects 1.8 V on the USIM card
power-supply pad (VCC).
Alternative: USIM enable for VCC_USIM
connection.
nuvs2/ I/0 P3-84 Select for power transistor controlling voltagedev
UDET (P2-75) | supplied for card. Selects 3.0 V on the USIM card
power-supply pad (VCC).
Alternative: USIM detection for card present.
UCLK (@) P3-42 Clock supplied to the card. This pin connects diiyec
P3-94 to the card clock pin. The card cannot use anyrothe
(P2-80) | clock
NURST (@] P3-40 | Card reset pin. Connects to card reset pin. Ttabisal
P3-92 reset when this output is asserted.
(P2-78)

* CAMI standard definition doesn't contain dedichieterface pins for USIM. Most of
USIM signals are sharing interface with video inpatt.
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5.16. WLAN interface

The following section refers to CM-X270L - revisiohgl and above. For CM-X270W and
previous revisions of CM-X270L please refer to thkofving grayed section below.

The CM-X270 module incorporates full-featured 802bld capabilities, implemented by
Wi2Wi W2SW0001 WLAN controller module. The W2SWO008la complete IEEE
802.11 b/g radio solution based on the Marvell'sV8886 chipset.

W2SWO0001 controller supports security features:

WEP encryption (64 bit/128 bit)
WPA TKIP security
WPA2

Antenna connection

The W2SWO0001 requires a single 2.45GHz antenna. iie@@a is connected to the UFL
(sometimes referred to as MHF or IPEX) high frequyeon-board connector J3. Any type
of 2.45GHz WLAN antenna may be used.

On-board interface
W2SWO0001 is connected to the PXA-270 CPU using $Ré&face:

Signal name PXA270 Alternate Description
(internal) GPIO function setting

WLAN-SSPFRM 14 SSPSFRM2 (out) SPI frame
WLAN-SSPCLK 19 SSPSCLK2 (out) SPI clock
WLAN-SSPTXD 87 SSPTXD2 (out) SPI data out (MOSI)
WLAN-SSPRXD 88 SSPRXD2 (in) SPI data in (MISO)
WLAN-EN 102 GPIO (out) Power enable, active high
WLAN-INT 95 (270L) GPIO (in) Interrupt signal, agé high

RF Specifications

802.11b RF system specifications

Transmit Power Output 15 dBm
Receive Sensitivity 1 Mbps, 8% PER -87 dBm
2 Mbps, 8% PER -87 dBm
5.5 Mbps, 8% PER -87 dBm
11 Mbps, 8% PER -85 dBm
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Maximum Receive Level PER < 8% IEEE Compliant
Transmit Frequency Offset  Low, Middle, High +/-10 PPM
channels
Spectral Mask Max. TX power -40@fc+/-11MHz dBc
-60@fc+/-22MHz
Error Vector Magnitude Max. TX power @ -36 dB
11Mbps
Carrier Suppression Max. TX power -25 dBc
Adjacent channel rejection  Desired channel is 3dH 48 dBc
above sensitivity,
11Mbps, PER < 8%
802.11g RF system specifications
Transmit Power Output 15 dBm
Receive Sensitivity 6 Mbps, 10% PER -86 dBm
9 Mbps, 10% PER -85 dBm
12 Mbps, 10% PER -85 dBm
18 Mbps, 10% PER -84 dBm
24 Mbps, 10% PER -80 dBm
36 Mbps, 10% PER -77 dBm
48 Mbps, 10% PER -73 dBm
54 Mbps, 10% PER -72 dBm
Maximum Receive Level PER < 8% IEEE Compliant
Transmit Frequency Offset  Low, Middle, High +/-10 PPM
channels
Spectral Mask Max. TX power -30@fc+/-11MHz dBc
-40@fc+/-20MHz
-50@fc+/-30MHz
Error Vector Magnitude Max. TX power @ -29 dB
54Mbps
Carrier Suppression Max. TX power -25 dBc
Adjacent channel rejection  Desired channel is 3dB 15 dBc
above sensitivity,
54Mbps, PER < 8%
Power Consumption
Mode | Condiions | Min | Typ | Max | Units
802.11b Current Consumption at 3.3V
Initialization 100 mA
Continuous Transmit @11Mbps 190 210 230 mA
Continuous Receive @11Mbps 160 180 190 mA
Power Save 10 mA
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802.11g Current Consumption at 3.3V
Initialization 100 mA
Continuous Transmit @54Mbps 220 230 240 mA
Continuous Receive @54Mbps 200 210 220 mA
Power Save 10 mA

The following section refers to CM-X270W and CM-X2DL - revisions 1.3 and older.
Ignore this section if you purchased evaluation kitater than 24-Jun-2008

CM-X270 modules incorporate full-featured 802.1&pability implemented using
Phillips BGW200 WLAN controller. The implementatioartains baseband MAC
subsystem, RF transceiver and high-power RF frodttbus incorporating all components
required to provide high-quality WLAN capability.

The BGW?200 is based on internal controller subsystéimdedicated CPU, ROM and
RAM. The subsystem executes firmware, responsiblalf low-level WLAN networking
functionality, thus considerably reducing the |l@sdthe main CPU.

The RF interface supports antenna diversity for oapd stability. It provides +16dBm
transmitter output power - the standard level fa2.81 NICs.

BGW200 firmware supports both infrastructure (asqaesint managed) and independent
(without access point) network topologies. On ttieeohand, firmware does not support
BGW200 acting as an access point.

Antenna connection

One to two antennas can be connected to the CM{X&«ilule.

Antennas are attached to the UFL (sometimes refase@dHF or IPEX) high frequency
connectors located on the CM-X270L. Any type of &#& WLAN antenna can be used.
The first antenna, connected to J3 is used for tembption and transmission. The second
(optional) antenna, connected to J2, is used fmpton only when BGW200 is in antenna
diversity mode. In latter case, BGW200 subsysteaoshs to receive from antenna with
the best signal quality. In most cases the secotehaa can be omitte(Furthermore, in
certain cases diversity mode can affect systenopeance, therefore it is recommended to
start evaluation of the system with only one arsends. )

See section 6.2 for connector location.
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On-board interface
BGW200 is connected to the PXA-270 CPU using SRi&face:

Signal name PXA270 Alternate Description
(internal) GPIO function setting
WLAN-SSPFRM 14 SSPSFRM2 (out) SPI frame
WLAN-SSPCLK 19 SSPSCLK2 (out) SPI clock
WLAN-SSPTXD 87 SSPTXD2 (out) SPI data out (MOSI)
WLAN-SSPRXD 88 SSPRXD2 (in) SPI data in (MISO)
WLAN-EN 102 GPIO (out) Power enable, active high
WLAN-INT 95 (270L) GPIO (in) Interrupt signal, active high
103 (270W)

CAMI interface

Signal Pin Type Description
Number
WLAN-WL (CM- P2-94 Out [ Indicates WLAN activity (reception and
X270L only) transmission)
NVM data

During CM-X270L manufacturing process, WLAN subgystconfiguration and RF
calibration data is stored in the NOR flash. Rhbeation data allows BGW?200 to provide
its best RF performance throughout wide rangeraptratures while still staying
compliant with FCC regulations . WLAN MAC addresslso stored in NOR flash.
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5.17. GPRS/GSM Module

The cellular GSM/GPRS connectivity feature of the-GRIFOW is based on the Telit
GE864 module. The GE864 module allows digital comication services wherever a
GSM 850, 900, DCS 1800 or PCS 1900 network is ptese

The GEB864 includes features like GPRS Class 10,e/@acuit Switched Data transfer,
Fax, Phone book, SMS support and ‘EASY GPRS’ embaddCP/IP stack.

The module also provides SIM card interface wittoadgtection and hot insertion.

The interface supports phase 2 GSM11.14 - SIM 3V.

The GE864 module is interfaced to the PXA270 pramegs the BTUART.
The SIM interface is available on the CAMI connest@IM card socket should be
provided externally. GSM/GPRS feature is availaig in CM-X270W revision 2.

Interface Signals

Signal Name Type CAMI pin Description
in X270W
GPRS_SIMRST @] P3-51 | SIM card reset
GPRS_SIMCLK o] P3-53 | SIM card clock
GPRS_SIMIO I/0 P3-57 | SIM card data I/O
GPRS_SIMIN I P3-59 | SIM card detect. Should be pulled

down when a card is inserted.

GPRS_SIMVCC POWER P3-61 | SIM card power supply

GPRS_STATLED (@] P2-124 | GPRS MODEM status LED indicator.
Active high, 0-1.8V. Intended to
control a LED-driving transistor.

GPRS_TXMON O P3-6 GPRS MODEM transmit indicator.

GPRSFUNC register

Physical address in PXA270 address space: 0x5200000
This register is a two bit, write only register.
The data is provided on address lines A17 and Atiglwvrite cycle.

A17 high — enable BTUART to GPRS MODEM.
A17 low — disable BTUART to GPRS MODEM.
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When BTUART to GPRS MODEM is disabled, it can be usedtommunication with
other off-board devices or as a GPIO.

A19 high — assert GPRS ON signal
A19 low — deassert GPRS ON signal

In order to turn on the GPRS MODEM, the GPRS ONalighould be asserted for at least
one second and then deasserted.

Audio Path Connection

The GE864 audio signals are connected to the CM-W2&@0dio system, providing the
audio functionality of a standard cellular phonee MONOQOUT output channel of the
WM9712 CODEC is connected to the MIC_MT input of GRS MODEM. The
EAR_MT audio output of the GPRS MODEM is connectethe PHONE input channel
of the WM9712 CODEC.

Power supply

The GPRS MODEM is powered by the common VCC3_3 ffaihe CM-X270W.

However, the GPRS modem requires 3.6V supply toaderoperly. Thus, on cards with
GPRS (K) option, the main VCC3-3 rail has to bsedito 3.6V. All other on-board
components connected to 3.3V rail are capable ¢oade properly from 3.6V supply.
Please see section 4.6 in the “SB-X270 ReferenégeGtor more details about the power
supply modification.

Antenna

The antenna should fulfill the following requirement

Frequency range Depending on frequency band(s) provided by the oktw
operator, the customer shall use the most suitatiknna for
that/those band(s)

Bandwidth 136 MHz in GSM 850/900, 170 MHz in DC8pIMHz PCS
Gain > 1.5 dBi

Impedance 50 ohm

Input power > 2 W peak power

VSWR absolute max| 10:1

VSWR recommended < 2:1

The module RF signal is routed to the J6 standaid ¢dRnector for off-board antenna
connection. See section 6.2 for connector location.
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RF Specifications

Operating Frequency

Hz

Mode Freq. TX (MHz)| Freq. RX (MHz) Channels | TX - RX
(ARFC) offset
E-GSM-850 | 824.2+848.8 869.2+893.8 0-124 45 MH
890.0 - 914.8 935.0 - 959.8 0-124 45 MH
E-GSM-900 880.2 - 889.8 925.2 - 934.8 975-1023 45 MH
DCS-1800 1710.2 - 1784.8 1805.2 - 18798 512 — 8895 MHz
PCS-1900 1850.2 - 1909.8 1930.2 - 19898 512 — 81180 MHz
Output Power
Mode Device class Nominal Peak Power
GSM-850/900 class 4 +33dBm
DCS-1800/PCS-190Q class 1 +30dBm
Reference sensitivity
Mode Device class Nominal Peak Power
GSM-850/900 class 4 -107dBm
DCS-1800/PCS-190Q class 1 -106dBm

NOTE: The modem default configuration is set to thedpean (GSM-900 GSM-1800)
band frequencies. Users in the US and Canada aeeecbnfigure the modem to the
GSM-850 GSM-1900 bands. Use the "AT#BND=3" commgmskt the proper band
settings. Please see page 300 in the “Telit AT Comais&eference Guide” for detailed
info about the band configurations.

LED Indication

The onboard the GPRS_STATLED signal provides informaggarding network service
availability and call status.

LED status

GSM module status

Permanently off

GSM module off

Fast blinking (period 1s, Ton 0,5s)

Net searcht/ idgistered / turning off

Slow blinking (period 3s, Ton 0,3s

Registered §divice

Permanently on

A call is active
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5.18. Bluetooth Module (CM-X270W rev 2.x only)

The CM-X270W Bluetooth system is based on the C3R®bre 4-ROM component.
The BlueCore 4-RONE a single-chip radio and baseband IC for Bludt@4GHz
systems including enhanced data rates (EDR) to 3Mbps

With the on-chip CSR Bluetooth software stackravides a fully-compliant Bluetooth
system to v2.0 of the specification for data ande@ommunications.

Features:

Fully Qualified Bluetooth v2.0+EDR system

Enhanced Data Rate (EDR) compliant with v2.0 of gjpation for both 2Mbps and
3Mbps modulation modes

Full Speed Bluetooth Operation with Full PiconepSart

Scatternet Support

The BlueCore 4-ROM is connected PXA270 processautyit USB port.

Antenna Connection

The CM-X270W features a small on-board ceramic pattknna dedicated to Bluetooth
connectivity. Alternatively, an external antennayrba connected via the on-board J4 UFL
high frequency connector. See section 6.2 for cctondocation.

Note The external antenna cannot operate togetherthgtion-board patch antenna. In
order to use an external Bluetooth antenna, thiecamed antenna must be disabled.

RF Specification

Standards IEEE 802.15.1
BlueTooth Class Class Il device

Wireless Signal Rates 2.1Mbps (Bluetooth 2.0)
Wireless Transmit Power* 4dBm

Wireless Operating Range* Up to 10m

Receiver Sensitivity* -84dBm

* Preliminary data
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Interface Signals

Signal Name

Type | CAMI* Description

BT_PIO0_RXEN o)

P3-64 | CSR BC-4 GPIO/RX indicator. Can be used
drive a status LED.

to

BT_PIO1_TXEN o)

P2-120| CSR BC-4 GPIO/TX indicator. Can be used
drive a status LED.

BT_AUXDAC

0]

P3-118 | Gain control for external amplifier.

* CAMI pin in CM-X270W only

6. Baseboard Interface
The CM-X270 connects to the external world throughf2 and P3 - 0.6 mm pitch 140-

pin connectors.

6.1. Connectors Type and Layout

Mfg. CM-X270 Baseboard (mating)
connector P/N connector P/N
P1, P2, P3| AMP 1-5353183-0 1-5353190-0
or CON140

Mating connectors and standoffs are available f@ompulLab,
see [prices] >> [accessories] links in CompulLab'bsite.
CompulLab's p/n name for AMP/Tyco 1-5353190-0 conmasttCON140".

Standoffs

CM-X270 has four mounting holes for standoffs. 8t#h implemented by three parts:

screw, spacer and nut.

Description

Manufacturer and P/N

Screw | M2, 10 mm length

FCI 95121-005
Acton InoxPro BF22102010
World Bridge Machinery 380352080

Spacer | M2 x 4 thread,
4.2 mm length

Hirosugi ASU-2004
MACS8 2SP-4
World Bridge Machinery M2, L=4.2 mm
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Nut

M2, 1.6-2.0mm width

FCI1 92869-001 (or 002)

Acton InoxPro BG12102000
Bossard 1241397 (DIN934-A2 M2)
World Bridge Machinery 381A52000
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6.2. Mechanical drawings

CM-X270W
68.50 mm
60.25 mm
32.90 mm
5.55 mm
7.04 mm
58.00 mm . .
CM-X270W bottom side, Xray view
50.31 mm 50.31 mm
UFL connectors J2 and J3 are located on the Top Sid
39.76 mm UFL connectors J4 and J6 are located on the BoSiitia
2.68 mm
4.48 mm 13.76 mm
—5.27
454 mm 3.96 mm 5.52 mm m
3.40 mm 6 340mm |
* 12.48 mm *
13.50 mm
40.61 mm

* Maximum height of the components which can begthunder the CM-X270W in the area marked withe béu

0.5mm.

* Maximum height of the components which can be@taunder the CM-X270W in other areas is 2mm.
* The thickness of the PCB is 1.8mm.

* Maximum height of the components placed on tiediole of the CM-X270W is 2.5mm.

* The board-to-board height provided by the CAMhaector is 4mm.
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CM-X270L

59.90 mm

32.55 mm

5.20 mm

7.04 mm

W
i)

)

44.25 mm

32.33 mm

35.85 mm

4.20 mm

[
A P2

o)

CM-X270L bottom side, Xray vie

UFL connectors for WLAN antennae,
placed on top side.

54 mj

2.20 mm

2.82mm ‘

19.33 mm

ks

11.50 mm

35.85 mm

5.50 mm
4.20 m

4.20 mm

62.00 mm

66.20 mm

Maximum height of the components which can be plageler the CM-X270 (either

W or L versions) in the blue colored areas is 0.5mm.

Maximum height of the components which can be mlageder the CM-X270 in other
areas is 2mm.
PCB thickness for CM-X270L is 1.6mm, for CM-X270%/1.8mm.

Maximum height of the components assembled onajhaite of the CM-X270 is

2.5mm.

The board-to-board height provided by the CAMI carnaes is 4mm.

Mechanical drawings are available in DXF format from CompulLab's wedsibllowing
[Developer] >> [CM-X270] >> [CM-X270 - Dimensionsid Connectors Location] links.
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6.3. Connector pin-out sorted by pin numbers

Signals colored inc[r2] are not available in CM-X270W. They are speciféesd
placeholder references of generic CAMI pinout.

Connections marked with (*) are valid for CM-X270hnlp.

P1 connector

P1-02 | ETH1-RDN P1-01] ETH1-TDP
P1-04 | ETHI-RDP P1-03] ETHI-TDN

P1-06 | ETHI-LINKLO# P1-05| ETH1-LINK100#
P1-08 | GND P1-07 | VCORE

P1-10 | ETHL-ACT# P1-09| WP1#

P1-12 | MM-CLK P1-11 | RST-IN#

P1-14 | GND P1-13 | GPIO[112] (MM-CMD)
P1-16 | GPIO[109] (MM-DAT1 P1-15 | GPIO[92] (MM-DATO)
P1-18 | GPIO[111] (MM-DAT3 P1-17 | PME#

P1-20 | VCC-RTC P1-19| VCORE

P1-22 | COM-A-RX P121| -

P1-24 | COM-A-TX P1-23| COM-B-RX

P1-26 | GND P1-25 | COM-B-TX

P1-28 | COM-C-RX P1-27| COM-D-RX

P1-30 | COM-C-TX P1-29| COM-D-TX

P1-32 | COM-C-DCD# P1-31| VCC3-3-STBY

P1-34 | COM-C-DTR# P1-33 GPIO[12]*
P1-36 | COM-C-DSR# P1-35 GPIO[52]*
P1-38 | GND P1-37 GPIO[97]*
P1-40 | COM-C-CTS# P1-39 GPIO[44]*
P1-42 | COM-C-RTS# P1-41 GPIO[45]*
P1-44 | COM-C-RIN# P1-43| VCORE

P1-46 | IDE-RD# P1-45 GPIO[105]*
P1-48 | IDE-WR# P1-47| IDE-CSO#

P1-50 | GND P1-49 | IDE-IRQ

P1-52 | IDE-CS1# P1-51] LB-IRQO

P1-54 | LB-IRQ1 P1-53| TS-PX

P1-56 P1-55 | VCORE

P1-58 P1-57 | TS-PY

P1-60 | SDA P1-59| SSI-DIN*

P1-62 | GND P1-61 | SCL
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P1-64 | LB-AO P1-63 | LB-Al
P1-66 | LB-A2 P1-65| LB-A3
P1-68 | LB-A4 P1-67 | VCC3-3
P1-70 | LB-A6 P1-69 | LB-A5
P1-72 | LB-A8 P1-71 | LB-A7
P1-74 | GND P1-73 | LB-A9
P1-76 | LB-A10 P1-75| LB-All
P1-78 | LB-A12 P1-77| LB-A13
P1-80 | LB-A14 P1-79 | VCORE
P1-82 | LB-A16 P1-81| LB-A15
P1-84 | LB-A18 P1-83| LB-A17
P1-86 | GND P1-85 | LB-A19
P1-88 | LB-A20 P1-87| LB-A21
P1-90 | LB-A22 P1-89| LB-A23
P1-92 | LB-A24 P1-91 | VCORE
P1-94 | LB-DO P1-93| LB-A25
P1-96 | LB-D2 P1-95| LB-D1
P1-98 | GND P1-97 | LB-D3
P1-100| LB-D4 P1-99| LB-D5
P1-102| LB-D6 P1-101] LB-D7
P1-104| LB-D8 P1-103| VCC3-3
P1-106| LB-D10 P1-105 LB-D9
P1-108| LB-D12 P1-107| LB-D11
P1-110 | GND P1-109 | LB-D13
P1-112| LB-D14 P1-111] LB-D15
P1-114| PCM-IOCS16# P1-113 LB-IORDY
P1-116| LB-RD# P1-115 VCORE
P1-118| LB-WR# P1-117] PCM-MEMR#
P1-120| PCM-MEMW# P1-119 PCM-IOR#
P1-122 | GND P1-121 [ PCM-IOW#
P1-124| PCM-CE1# P1-123 PCM-WAIT#
P1-126| PCM-CDA# P1-125 PCM-RST#
P1-128| PCM-INTRDYA P1-127| VCORE
P1-130| PCM-WE# P1-129 PCM-REG#
P1-132| PCM-SKTSEL P1-131 PCM-CE2#
P1-134| GND P1-133 | LB-CSO0#
P1-136| USB3-P P1-13% LB-CS1#
P1-138| USB3-N P1-134 RST-OUT#
P1-140| VCC5 P1-139 | VCC3-3

Note: DEBUGO,1 pins are reserved for CompuLab's use.
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P2 connector

P2-02 | GND P2-01 | PCI-REQO#
P2-04 | MMC-DAT2 P2-03 | PCI-GNTO#
P2-06 | PCI-INTA# P2-05| PCI-GNT1#
P2-08 | PCI-INTB# P2-07 | VCC3-3
P2-10 | LPC-LADO P2-09| LPC-LAD1
P2-12 | LPC-LAD2 P2-11| LPC-LAD3
P2-14 | GND P2-13 | LPC-SERIRQ
P2-16 | PCI-CLKO P2-15| LPC-LFRAME#
P2-18 | PCI-REQ1# P2-17) LPC-LDRQ#
P2-20 | PCI-ADO P2-19 | VCORE

pP2-22 | PCI-AD1 pP2-21| PCI-AD2
P2-24 | PCI-AD3 P2-23| PCI-AD4
P2-26 | GND P2-25 | PCI-AD5
P2-28 | PCI-AD6 pP2-27| PCI-AD7
P2-30 | PCI-CBEO# pP2-29| PCI-AD8
P2-32 | PCI-AD9 P2-31| VCORE

P2-34 | PCI-AD10 P2-33| PCI-AD11
P2-36 | PCI-AD12 P2-35| PCI-AD13
P2-38 | GND P2-37 | PCI-AD14
P2-40 | PCI-AD15 P2-39| PCI-CBE1#
P2-42 | PCI-PAR P2-41| PCI-SERR#
P2-44 P2-43 | VCC3-3

P2-46 | PCI-STOP# P2-45 PCI-DEVSEL#
P2-48 | PCI-TRDY# P2-47| PCI-IRDY#
P2-50 | GND P2-49 | PCI-FRAME#
P2-52 | PCI-CBE2# P2-51) PCI-AD16
P2-54 | PCI-AD17 P2-53| PCI-AD18
P2-56 | PCI-AD19 P2-55| VCORE
P2-58 | PCI-AD20 P2-57| PCI-AD21
P2-60 | PCI-AD22 P2-59| PCI-AD23
P2-62 | GND P2-61 | PCI-CBE3#
P2-64 | PCI-AD24 P2-63| PCI-AD25
P2-66 | PCI-AD26 P2-65| PCI-AD27
P2-68 | PCI-AD28 P2-67| VCORE
P2-70 | PCI-AD29 P2-69| PCI-AD30
pP2-72 | PCI-AD31 P2-71| TS-MX
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P2-74 [ GND P2-73 | TS-MY
P2-76 | GPIO[115] P2-75 | GPIO[116]*
P2-78 | GPIO[90]* P2-77 | GPIO[114]*
P2-80 | GPIO[91]* P2-79 | VCC3-3
P2-82 | GPIO[17]* P2-81 | GPIO27]*
P2-84 | GPIO[108]* P2-83 | GPIO[106]*
P2-86 | GND P2-85 | GPIO[107]*
P2-88 | SSI-CLK* P2-87 | SSI-FRM*
P2-90 | SSI-DOUT* P2-89 | SYS_EN*
P2-92 | GPIO[86]* P2-91 | VCORE
P2-94 | WLAN_WL* P2-93 | GPIO[99]*
P2-96 | LCD-LP P2-95| LCD-B1
P2-98 | GND P2-97 | LCD-B2
P2-100| LCD-B3 P2-99| LCD-B4
P2-102| LCD-B5 P2-101] LCD-GO
P2-104| LCD-G1 P2-103 VCORE
P2-106| LCD-G2 P2-10§ LCD-G3
P2-108| LCD-G4 P2-1071 LCD-G5
P2-110| GND P2-109 | LCD-R1
P2-112| LCD-SCK P2-111 LCD-FRM
P2-114| LCD-DE-M P2-113] LCD-R2
P2-116| LCD-R3 P2-115 VCORE
P2-118| LCD-R4 P2-117] LCD-R5
P2-120| BT_PIOL_TXEN P2-119 UIO*
P2-122| GND P2-121 | IRDA-TX
P2-124| GPRS_STATLED P2-128  IRDA-RX
P2-126| AUD_OUTC P2-125§ PCM-CDB#
P2-128| PCM-INTRDYB P2-127 VCORE
P2-130| AUD-INR P2-129 | AUD-SPDIF
[AC97-SDOUT] [AC97-RST#]
P2-132| AUD-INL-MIC P2-131| AUD-OUTL
[AC97-BITCLK] [AC97-SDINO]
P2-134| GND P2-133 | USB-OVC#
P2-136| AUD-OUTR P2-135 | VCC3-3
[AC97-SYNC]
P2-138| USB1-P P2-137 USB2-P
P2-140| USB1-N P2-134 USB2-N
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P3 connector

P3-02 P3-01
P3-04 P3-03
P3-06 P3-05

GPRS_TXMON AC_AD4
P3-08 | GND P3-07 | VCORE
P3-10 P3-09 | UIO

AC_AD3
P3-12 | SPARE P3-11| SPARE
P3-14 | GND P3-13 | PCI-REQ3#
P3-16 P3-15 | PCI-GNT3#
P3-18 | PCI-GNT2# P3-17| PCI-INTD#
P3-20 | PCI-INTC# P3-19| VCC3-3
P3-22 | PCI-REQ2# P3-21] COM-A-DCD#
P3-24 P3-23 | COM-A-DTR#
P3-26 | GND P3-25 | COM-A-DSR#
P3-28 | COM-A-RTS# P3-27| COM-A-CTS#
P3-30 | COM-A-RIN# P3-29
P3-32 P3-31 | VCORE
P3-34 P3-33
P3-36 P3-35
P3-38 | GND P3-37 | GPIO[102]
P3-40 | GPIO[19] P3-39| GPIO[101]
P3-42 | GPIO[14] P3-41| GPIO[100]
P3-44 | GPIO[12] P3-43| VCORE
P3-46 | GPIO[105] P3-45] GPIO[86]
P3-48 | GPIO[104] P3-47| GPIO[106]
P3-50 | GND P3-49 | GPIO[52]
P3-52 | GPIO[103] P3-51] GPRS_SIMRST
P3-54 | GPIO[99] P3-53| GPRS_SIMCLK
P3-56 | GPIO[87] P3-55| VCC3-3
P3-58 | GPIO[97] P3-57| GPRS_SIMIO
P3-60 | GPIO[107] P3-59] GPRS_SIMIN
P3-62 | GND P3-61 | GPRS_SIMVCC
P3-64 | BT_PIO0_RXEN P3-63
P3-66 P3-65
P3-68 | LB-CS2# P3-67| VCORE
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P3-70 | LB-CS3# P3-69| LB-DREQO

P3-72 | GPIO[88] P3-71

P3-74 | GND P3-73

P3-76 | AC97_SYSCLK P3-75

P3-78 | VIP-CS P3-77| JTAG-TCK

P3-80 | VIP-DO P3-79 | VCORE

P3-82 | VIP-D1 P3-81| JTAG-TMS

P3-84 | VIP-D2 P3-83| JTAG-TDI

P3-86 | GND P3-85 | JTAG-TDO

P3-88 | VIP-CLK P3-87 | JTAG-TRST#

P3-90 | VIP-D3 P3-89| VIP-D7

P3-92 | VIP-D4 P3-91| VCC3-3

P3-94 | VIP-D5 P3-93| VIP-ODD/EVEN

P3-96 | VIP-D6 P3-95| SLEEP-OUT#

P3-98 | GND P3-97

P3-100| WP2# P3-99

P3-102 | VCC3-STBY P3-101 | MG-LCD1-PWM

P3-104 | VCC3-STBY P3-103 | VCORE

P3-106 | VCC3-STBY P3-105 | -

P3-108| SSP_CIF_MCLK P3-10fY VCC3-STBY

P3-110| GND P3-109 | VCC3-STBY

P3-112| MG-BO P3-111 VCC3-STBY

P3-114 P3-113 | AC_AD2

P3-116 P3-115 | VCORE

P3-118 P3-117 | AC_AD1
BT_AUXDAC

P3-120| AC97-BITCLK P3-119 AC97-SDINO

P3-122| GND P3-121 | AC97-SDIN1

P3-124| AC97-RST# P3-123 AC97-SDOUT

P3-126| LCD-BO P3-125 AC97-SYNC

P3-128 | LCD-RO P3-127 VCC3-3

P3-130| LCD-VDDEN P3-129| MG-RO

P3-132| MG-R1 P3-131] VCC5

P3-134 | GND P3-133 | MG-B1

P3-136| MG-G1 P3-135 VCC3-3

P3-138 P3-137 | USB4-P

P3-140| MG-GO P3-139 USB4-N
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6.4. Baseboard Design Guidelines

All power pins must be connected, including GND,G&; VCORE, VCC_USIM,
VCCS5 and STBY (Standby) power rails. If 5V is nsed in the system, VCC5 should
be connected to the 3.3V supply.

Major power rails - GND and VCC3/VCORE must be inmpénted by planes, rather
than traces. Note that in CM-X270, VCC3 and VCORE&the same voltage, therefore
the same baseboard plane can be used. Using &awegsanes is essential to assure
system's signal quality, because planes providimgent return path for all interface
signals.

It is recommended to put several 100 nF and 104E0@apacitors between VCC3 and
GND near the mating connectors.

It is recommended to connect standoff holes of thaasel to GND, in order to improve
EMC. The top right hole of the baseboard should blated, for compatibility with
future CAMI modules. (referring to module's oridiga drawn on pages 111-112)

Except of power connection, no other connectionasdatory for CM-X270 operation.
All powerup electronics and all required pullupsighowns are found on the module.

If for some reason you decide to place externdupudr pulldown resistor on certain
signal (for example - on GPIO's), check the docuatam of that signal as provided in
this manual. Certain signals have on-board pullufdpwn resistors required for
proper initialization. Overriding their values byternal components will disable board
operation.

You must be familiar with signal interconnectiorsim rules. There are many sensitive
groups of signals. For example:

- PCI bus design must take into account signales sl reflection.

- Ethernet and USB signals must be routed in difféa&pairs and by controlled
impedance trace.

- Audio input must be decoupled from possible sesi@f baseboard noise.

- Local bus / PCMCIA signals must be buffered in toases.

Certain sections of this manual providing more iietagarding routing of specific
signals, for example - see Ethernet and local betioses.
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Be careful when placing component under the CM-X2it@lule. CAMI connector
provides 4mm mating height. Bear in mind that treeecomponents on the underside
of the CM-X270. In general, maximum allowable heifgit components placed under
the CM-X270 is 2mm. There are special areas wher@mogn height is 0.5 mm only.
For details refer to CM-X270 mechanical documeatati

Reference designs: two reference designs are bl@al&TX and SB-X270 baseboard.
SB reference is simpler, because it is specifichX270. ATX design is more
complicated, because it is generic for all compotemodules available from
CompulLab.

6.5. Baseboard Troubleshooting

Using grease solvent and soft brush, clean contdetating connectors of both
module and baseboard. Remainders of soldering pastprevent proper contact.

Using oscilloscope, check voltage levels and qualitvCC3/VCORE power supplies.
It should be 3.3V +/- 5%. Check that there is noessive ripple or glitches. First
perform the measurements without plugging in theluf® Then plug in the module
and measure again. Measurement should be perfaimgétk pins of mating connector.

Using oscilloscope verify that GND pins of matimgnoector are indeed at zero voltage
level, and there is no ground bouncing. Module nvesplugged in during the test.

Create "minimum system" - only power, mating corioes; the module, and serial
interface.

Check if the system starts properly. In systemdatgan minimum, the possible
sources of disturbance could be:

- Devices improperly driving local bus or PCI bus

- External pullup / pulldown resistors overriding dude’s on-board values, or any
other components creating the same "overridinggogff

- Bad power supply.

In order to avoid possible sources of disturbaitde,strongly recommended to start
with minimal system and then add/activate off-bodedices one by one.

Check for existence of soldering shorts between pfrmating connectors. Even if
signals are not used on the baseboard, shortimg dinethe connectors can disable
module's operation. Initial check can be performsidg microscope. However, if
microscope inspection finds nothing, it is advisedheck using X-ray, because often
solder bridges are deeply beneath the connectmalg. blote that solder shorts are the
most frequent factor disabling module's start.

Check possible signals shorting due to errors sébaard PCB design or assembling.

123



Improper function of customer baseboard can actadlgrdelete ARMmon or even
damage module's hardware permanently. Before exawyattempt of activation, check
that your module is still functional with CompuLalA$X or SB-X270 baseboard.

It is recommended to assemble more that one bagkfaygorototyping, in order to
allow quick sorting out of problems related to sfieboard assembly.
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7. Address Range Mapping

Memory PXA270 Function Usage in CM-X270
Address
0x60000000 | Reserved Address Space
0x4C000000
0x48000000| Memory Mapped Registers Memory Ctrl
0x44000000| Memory Mapped Registers LCD
0x40000000| Memory Mapped Registers PXA270 on-chijipperals
0x30000000 | PCMCIA/CF Slot 1
0x20000000 | PCMCIA/CF Slot 0
0x1C000000| Reserved Address Space
0x18000000| Reserved Address Space
0x13E00000| Static Chip Select 4 LPC address window
(through Interface Bridge)
0x10000000 | Static Chip Select 4 Interface Bridge
0x0C000000| Static Chip Select 3 Local Bus CSx artel @3# [0,1]
0x04000000 | Static Chip Select 1 Onboard peripherals
0x00000000 | Static Chip Select 0 NOR Flash
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CM-X270 utilizes onboard logic in order to generelé select signals for onboard
peripherals and external local bus. CPU signalsin@SS3 and MA[25:22] are used for
this purpose. The table below lists the valid n@8ad MA combinations:

nCS1 nCS3 MA25 | MA24 | MA23 | MA22 | Active chip select

NAND flash

RTC

Ethernet (DM9000

O|O|r|O

LB-CS0#

LB-CS1#

LB-CS2#

LB-CS3#

IDE-CSO#

IDE-CS1#

I T IT|IT|T|T|T|r ||

| I s el Y

R|r|r|O|O|X|O|Oo|o|o

olo|r|kr|r|Xo|r|r|lo

olo|o|r|o[X|o|r|olo
X

allellelle]lle]

IDE-CS1#

X —don't care
NOR flash block mapping

Refer to description in ARMmon Reference Guide,latée following [Developer] >>
[CM-X270] >> [ARMmon - image and documentation]H&in CompulLab's web-site.
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8. Operating Temperature Ranges

The CM-X270 is available with three options of opieigtemperature range:

Range Temp. Description

Commercial Bto 70 C Sample cards from each batch are tested fdower
and upper temperature limits. Individual cardsrare
tested.

Extended -20to 70 C Every card undergoes short test for the loweit lim
(-20° C) qualification.

Industrial -40t0 85 C Every card is extensively tested for both lowet a
upper limits and at several midpoints.
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