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Today’s Agenda

1.MX233 Introduction

- I.MX Roadmap

1.IMX233 Target applications
- Comparison with i.Mx25

- System Value

 Trip Around the Chip

- Platform and Enablement

1.MX233 Development Environment
- Using the EVK

- Boot Modes

. Setting up Linux
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I.MX Industrial and Embedded Roadmap
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- ARM1136, 400 MHz
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1.MX357

. i.MX353 +
. Open VG 1.1

1.MX353

- ARM1136, 532 MHz
- Ethernet, DDR2
« USB Phy x 2, CAN x 2

i.MX258

« i.MX257 +
« Security

I.MX257

« i.MX253 +
« Touchscreen
« CANX2

i.MX253

- ARM926, 400MHz
« Ethernet, DDR2

I.MX517

+ i.MX513 +
« OpenGL ES 2.0

1.MX513

« i.MX512 +
« 720p Video Decode
- D1 Video Encode

1.MX512

- Cortex A8, 80O0MHz
- Ethernet, DDR2, USB

i.MX233

- ARM926, 450MHz
« Touchscreen

Phy

« USB Phy x 2 « Integrated PM, Audio
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Introducing the 1.MX233

The i.MX233 applications processor simplifies development by integrating
mixed signal IP and provides a cost-efficient, system-on-chip solution to

maximize performance and extend battery life.

Simplified Development

Cost Efficient

Optimized
System-on-Chip

The 1.MX233 processor simplifies
the development and design
process by integrating industry-
leading mixed signal IP.

The unique architecture design of
the 1.MX233 processor enables
the development of cost efficient
solutions for a wide range of
applications.

With an ARM9 core operating up
to 454MHz, the i.MX233
processor is designed to

maximize performance and
extend battery life.

* Integrated power management, analog
audio and A/D channels

« Efficient integration of the core and key
peripherals enables smaller packages
and eliminates external components

* Integrated power management system
enables efficient MIPS per application.

» Image processing unit supporting 24-bit
VGA displays provides rich user
interfaces.

» More accessible evaluation with a low
cost development platform.

* Clock gating and multiple low power
modes optimize low power performance.

» On-chip SDIO controller for wireless
(WiFi, Bluetooth), memory card, or other
SDIO connectivity options.

 Linux BSP available along with a
multimedia codec library.
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* Includes boot from SLC, MLC and
managed NANDs capability

» Supports 20-bit BCH error correction to
improve reliability.
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1.MX233 Processor — Target Markets

Cconsumer

* Portable Media Players

* Portable Navigation Devices

* Graphical Remote Controls

* Digital Picture Frames

* eBooks

* \VoIP Handsets

* Audio Peripherals & Accessories

* HMI - Home Appliances, Security Panels

Industrial

» Simple HMI (factory control, metering)
* Printers
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1.IMX233 Applications Processor

Key Features and Advantages

'454M HZ ARM926EJ'S core Standard Power Management Ext Memory I/F
-Based on Sigmatel IP platform Comnectvity  popc_aav Lbox4  NAND
-PMU with high efficiency on-chip DC/DC with Battery Charger ~ BCH20-bit
4.2V output, supports Li-lon batteries  eccs
-LCD Controller with Touchscreen  boR
«1.5W Mono speaker amplifier i.MX233  mooR
-Stereo headphone DAC w/ 99dB SNR & ARMO26EJ-S
Stereo ADC w/ 85 dB SNR w/ integrated amp 454MHz Internal Memory
«NAND support — SLC/MLC and managed A 16K | 16K D | 3KBSRAM
. uaio
e o s s | B —
. upport with integrated 2.5V regulator
-High speed USB with embedded PHY ? E— MMCISDx2
a ono
Package and Temperature Speaker Amp ~ DRMUniquelD OTPAESKey  Userl/F

«169fpBGA 11x11mm .8mm

Touchscreen
«128LQFP 14x14mm Standard System
.-10 to +70C (Consumer) - - Scaling
) Multimedia
--40C to +85C (Industrial) Alpha Blending.
Not available in QFP package
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1.IMX233 Package Differences

128 LQFP

169 BGA

External Memory Interface (2.5V DDR, 1.8VmDDR)
*DRAM pins

«1 chip enable

«2 chip enables

*Maximum DRAM capacity supported *64MB «128MB (64MB for each chip enable)
General Purpose Media Interface (GPMI)
*NAND data width *8-bit data *16-bit data

*Number of external NANDs supported

2 dedicated CS#/RDY# pin pairs + 2
CS#/RDY# pin pairs muxed with 12C,
PWM2 and LCD_RESET pins

4 dedicated CS#/RDY# pin pairs

LCD Interface (LCDIF)
*RGB (DOTCK) mode — “dumb display”
*VSYNC/WSYNC system mode — “smart display”

* 8-bit serial
* 8-bit, up to 18 bit w/ pin share (muxed
with NAND interface)

 8-bit serial, Up to 24-bit parallel
* Up to 18-bit

Mono Speaker Amplifier No Yes
Serial Audio Interface

eInterfaces supported 0 2
ADC

*Number supported *2 (or 3w/o 2.5V DDR) * 6
*Touchscreen supported *No * Yes

UARTs

1 Debug UART, 1 App UART

1 Debug UART, 2 App UARTSs

Synchronous Serial Ports (SSP)
*SD/MMC/SSP

*SSP1 — 4-bit data
*SSP2 — 8-bit data (muxed with NAND
interface)

*SSP1 — 8-bit data
*SSP2 — 8-bit data (muxed with NAND
interface)

Rotary Encoder

Muxed with PWM and Debug UART

Dedicated

Real Time Clock (RTC) 24MHz 32kHz and 24MHz
Pulse Width Modulation (PWM) Channels 3 5
<
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1.MX23 and 1.MX25 Comparison
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System Core

1.MX23 1.MX25
MCU Core ARMO926EJ-S, 454 MHz ARM926EJ-S, 400 MHz
Caches 16 KB data + 16 KB instruction 16 KB data + 16 KB instruction
On-Chip RAM 32 KB 128 KB
On-Chip ROM 64 KB 32 KB
On-Chip Secure RAM N/A _

OC One-Time-Programmable

1 Kbit OCOTP ROM

IC Identification Module (11M)

Embedded Trace Macrocell
(ETM)

Yes

Yes

JTAG Interface

one-wire serial / six-wire parallel

Secure JTAG (parallel only)
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Security Features

1.MX23

1.MX25

Security Hardware

Data Co-Processor:
AES and Hashing

RTICv3: HASH Accelerator and
Real-Time Integrity Checker
SCCv3: Secure RAM and Security
Monitor
DRYICE
RNGB

Secure ROM OCOTP ROM
Secure RAM N/A
Secure JTAG N/A

Secure Boot

128-bit AES hardware decryption

IC Identification Module (11M)

HAB - High Assurance Boot with
SHA-256
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External Memory and Storage

1.MX23

1.MX25

Memory and Storage
Hardware Interface

External Memory Interface (EMI)
General Purpose Media Interface (GPMI)
- NAND Flash

Synchronous Serial Port (SSP)

External Memory Interface (EMI)
Multi-Master Memory Interface (M3IF)
Enhanced SD RAM Ctrl (ESDRAMC)
NAND Flash Controller (NFC)
Wireless Ext. Interface module (WEIM)
Advanced Technology Attachment (ATA)
Enhanced SD Host Interface (eSDHC)

3.3V SDRAM
SDRAM 1%3\&23::\;1DDR 1.8V DDR2
' 1.8V Mobile DDR
Up to four 8-bit / 16-bit NAND Up to four 8-bit / 16-bit NAND
SLC / MLC NAND SLC / MLC NAND
NAND Flash ) .
8-bit Reed-Solomon ECC 8-bit Reed Solomon ECC codes
20-bit BCH ECC Internal RAM Buffer
NOR Flash N/A
ATA N/A
SD / MMC Yes Yes

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Audio Features

1.MX23 1.MX25

Dual Serial Audio Interface Enhanced Serial Audio Interface
Serial Audio Interface (SAIF) (169-BGA-only) (ESAI)
Half-duplex Full-duplex

SPDIF digital audio

Yes N/A
out

Digital Audio Mux N/A

Analog Audio Outputs

Analog Audio Inputs
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Display/Video Features

1.MX23

1.MX25

LCD Interface

Yes

Yes

Resolution Up to 640 x 480 Up to 800 x 600
. 1, 2, 4 (monochrome)
Bit/Pixel 8, 16, 18, 24 (color)
4,8, 12, 16, 18, 24 (color)

Display Processing

Pixel Processing Pipeline (PXP)
8 Overlays
Color Key / Alpha Blend
Color Space Conversion and Scaling
Rotation

1 Overlay (Graphic Window)
Color key / Alpha Blend
Panning

CMOS Sensor Interface
(CSl)

N/A
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Power Management

Internal Power
Supply

Power Management

1.MX23

Dynamic Voltage and Frequency
Scaling (DVFES)
Clock Gating

Multiple peripheral clock domains

1.MX25

N/A

Dynamic Voltage and
Frequency Scaling (DVFS)
Clock Gating
Active Well Bias (AWB)

Wait
Standby Doze
Low-power Mode
Suspend to RAM Stop
Off (with RTC on) Sleep

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Networking

1.MX23 1.MX25

Ethernet

N/A

CAN

N/A

of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.
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Communications
1.MX23 1.MX25
UART 3 UART 5 UART
Speed Up to 3.25 Mbps Up to 4 Mbps
IrDA N/A UART IrDA compatible
12C Interface Yes Yes

Serial Peripheral Interface

Synchronous Serial Port (SSP)

Synchronous Serial

Interface (SSI) N/A
Subscriber Identification N/A
Module (SIM)

1-Wire module N/A

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Configurable Serial Peripheral
Interface (CSPI)
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/O Modules

1.MX23

1.MX25

USB 2.0 High Speed

1 HS port (Host/Device) with HS PHY
(does not support LS)

1 HS port (OTG/Device) with HS PHY
+ 1 HS port (Host) with FS PHY

Pulse Width Modulator

(PWM) 5 channels 4 channels
General Purpose I/O

(GPIO) Yes Yes
I/O Multiplexer Pin Multiplexing Scheme Yes

Low Resolution ADC

Yes (12-bit resolution)

Yes (12-bit resolution)

Touch Screen
Controller

Yes (4-wire resistive)

Yes (4/5-wire resistive)

Keypad Port (KPP)

N/A
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Boot Modes

1.MX23

1.MX25

12C

Yes

Yes

SPI

Yes

Yes

SD/MMC

Yes

Yes

NAND

Yes

Yes

JTAG

Yes

NOR Flash

N/A

USB

Yes

UART

N/A

WEIM

N/A

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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1.MX233 System Block Diagram Example
$1.70 (vs mDDR)

LCD Touch panel

LCD Controller,
Touchscreen

Audio Codec
10/12-bit ADC

BN Speaker
Line-In/FM-In Amplifier #*)))

$0.40

Switching

$1.75 [l
LDO

Battery
Li-ion Polymer
(4 LDOs)
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Bill of Materials Savings Example

Part Description / Notes Amount
2 Switching regulators Integrated Power Management (.MX233 = 4
and LDO LDOs) $1.75
Discretes Integrated Power Management
Battery Charger $0.60
Audio Codec Integrated stereo ADC/DAC $0.60
Speaker Amplifier Integrated Mono amplifier $0.40
USB PHY $0.42
LCD Controller Parallel RGB Interface, Touchscreen $0.40
10/12-bit ADC Integrated 12-bit ADC channels ?
DDR More cost effective than mDDR $4.00
Small pin count package | Smaller board size
Less components Simpler board layout — 20% reduction
0.8mm pitch package Microvias not required, simpler manufacturing $0.90
CPU Performance 454MHz ARM9 performance
TOTAL $9.07*

*estimates based 100KU prices
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1.MX233 CPU Sub-system

ARMO926EJ-S Processor (ARM V5TE)

Up to 454MHz performance @ 1.55V

ARMO926EJ-S

16KB I$ + 16KB D$ (4-way set-associative)

Embedded Trace —N
—

Macrocell (ETM)
:> Interface <i

Low-power 90LP implementation

Instruction Data
Cache [, ) ARMOEJS | % cache

(16 Kbytes) Core (16 Kbytes)

J

32KB of On-Chip SRAM (intended for
application with DRAM)

MMU MMU
Write

Buffer

Vectored interrupt controller with 128 fully
programmable sources and up to 4 levels of IRQ

Control Logic and Bus Interface Unit |

cacccsasccccscccccccccccccsccccnccccccccccanaanana

neStI ng " ﬁ Interrupts @ ji
AMBA AHB — Integrated AMBA AHB
. . Interface ol o E Coprocessor Interface
Coresight ETMO for higher-speed trace (DDR S

data, better compression) 7 ' ..... I ""'"" T """"."""'".""H ..... ' .

1-wire Serial JTAG interface for debug

Supports wait-for-interrupt low-power mode
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1.MX233 — Low Power Features/Characteristics

Supports dynamic voltage frequency scaling (DVFS) which provides the most
efficient power per MIPS for the application

Architectural and automated clock gating
External memory controller implements four levels of low-power modes

Auto-slow on bus-clock (HCLK) with hardware controlled slow-down/speed-up
based on bus activity

Wait-for-Interrupt standby mode system power = 2mA (~7.5mW)
« CPU clock stopped, wakes up from interrupt
- Interrupt from press

- Supports wake-up from touchscreen — supported by using a timer loop to check LR ADC
status, ~100uA current

« Quick power up

Power-down (RTC-only) power = 12uA typical
- Only RTC active
- Power up time longer than standby power mode

L 7
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Logical Diagram of Power Block
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Power Sources

I ] | 3.0 — 4.2V Li-lon Battery

: | |
M 5V Source
- Sourced from USB or wall-charger

Internal 4.2V

. Generated from 5V source

*%* 1 *% +
Battery charger
- Provides power to battery but not directly to
DC-DC
+ *%
<
L 4
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1.MX233 — External Memory Controller

Support for mDDR (1.8V) and DDR1 (2.5V), with all voltages supplied by
integrated power management unit

Up to 150MHz with 16-bit interface

4-ports with a hybrid AHB/AXI mix, allowing for high-bandwidth masters to
make more efficient requests (internally developed)

Internally developed improvements in arbitration options:
- Timestamp mode with write-priority loop (HW coherency)
- Port priority mode (highest always wins)
- Hybrid priority mode (mix of timestamp and port priority modes)

Full support of MDDR power modes including self-refresh and clock gating

Hardware assisted on-the-fly frequency changing

O
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1.MX233 — NAND Support

General-Purpose Media Interface Controller

- Enables access to media devices that have NAND
« Supports up to four NAND Flash devices

- Provides an interface to ECC module

- Supports 3.3V only

Hardware BCH/ECC Interface

- Provides a forward error-correction function to improve the reliability of various
storage media that may be attached to the i.MX233

- Reed-Solomon 4/8-bit correction (9-bit parity symbols)

- BCH Engine with up to 20-bit correction (2-bit increments) with 13-bit parity.
Programmable NAND page layout for future NAND support

NAND Types supported
-« SLC NAND
- MLC NAND

- Managed NAND — eI\/lI\/IC 4 2/4 3, LBA e
ISmcdthdtIdetyIfmt F dthF IIg tdmak freescaleW

cale Semiconductor, Inc. All other product or service name th p pny of their respective owners. © Freescale Semiconductor, Inc. 2009. T i ductor



Display Controller (LCDIF)

Up to 24-bit DOTCLK, system-mode,
VSYNC with programmable timings.

On-the-fly RGB->YCDbCr 4:2:2 for
ITU-R/BT.656 DV interface (with
interlacing)

Rich support for RGB formats

including pixel packing and swizzling.

128-pixel FIFO provides robustness
for up to VGA resolution at 60Hz.

AXI Master for efficiency

Direct internal connection to TVE

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks

1.MX233 Peripherals — LCDIF

% |
AHB-AXI
FBRIC <

I ARM Core I

I SRAM I

o
< AHB

i )
A _____ i___J/______ [
r \ ] 1
[resee] [ e [0¥]

DMA

APBH Bridge : :
______E[_ 1

Regyest AHB-to-APBH

24-MHz
XTAL
Osc. or
PLL

LCDIF |
<

W_LCDIF_CTRL and

APBH Ctrl

: = "

AXI Master _DATA Registers and

: HCLK Domain DMA Slave

S Write Data 7'y

—

JL

2% system / VSYNC/
DOTCLK LCD
Interface

38x128 LFIFO

A

38x2 INTFIFO

Digital Video

38x8 TXFIFO

Interface

PIXCLK Domain

i
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PXP and Display — System Overview

The PXP is organized as having a background image (S0) and overlay images that can be
blended with the background.

The SO plane can be unscaled RGB image or YUV images with colorspace conversion (YUV-
>RGB) and scaling

The OLn plane can consist of up to 8 overlay regions.

Each overlay region must be a multiple of 8x8 pixels block, and its width and height offset to
the background must be multiple of 8 pixels.

The overlay regions be combined with SO by alpha blending, color key substitution, or raster
operations

The resulting image may be rotated in 90 increments or flipped horizontally or vertically
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8 x Overlays Video YUV
RGB (S1) (S0)
PXP Block
\ 4
CSC + Scale
> Colorkey / Alpha-Blend PX P
Rotation
TV-Out block LCDIF Block
TVE *
BT.656 g
NTSC/PAL Encoder |« Display Out
(digital) (RGB, System,
BT.656)
Video DAC
(analog)
\J \J
To TV Out Pins To LCD Pins

1.IMX233 Peripherals — Display

LCDIF
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1.MX233 — SSP

Two independent Synchronous Serial Ports (SSP) are used for
SD/MMC removable cards
eSD/eMMC/iINAND chips
SPI control and communication
Peripheral chips such as Wi-Fi or Bluetooth using SDIO

Two dedicated DMA channels

Maximum clock rate of 50 MHz
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1.MX233 Evaluation Kit (EVK)

Single Board Development Platform — Price, Performance, Personality

CPU Debug Peripherals
*i.MX233 Applications Processor *Debug Serial Port *4.3” WQVGA Touchscreen LCD Display (add-
(169 BGA) JTAG on module)
*2 X 64MB DDR1 *Reset, Interrupt, boot switches *SD/MMC Card Slot
*1GB NAND FLASH «Debug display/LED’s *USB Host/Device

*2 Application Serial Ports (Default: 1

-E_I?II\AF;ash/EEPROM footprints *Power Source Populated, 1 Not Populated)

. ootprint «Ethernet supported via SPI header

*DC/DC Converter components Navigation keys

sLi-lon battery connector *Mic input, headphone output (jack)
eLine-in jack

*Speaker Connector

*Composite TV Out connector footprint
*3-Axis Accelerometer footprint

*Expansion Port for optional Peripheral Card

Board
Slze =
b} ) 7
"X 7
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1.MX233 Linux Software Support

Linux BSP ER2 -
R&D released Aug 31
Public release — mid-
Sep - (part of SDK
1.6)

2.6.28

Linux BSP ER3 —
R&D release Oct. 31
Public release mid-
Nov

2.6.28

Linux BSP ER3 —
R&D release end of
Dec (part of SDK
122009)

Public release — Jan
2010

2.6.31

Codecs
Public release Oct

Display/Imaging:

LCD display driver for Samsung 4.3” WQVGA, Touchscreen

LCD display driver for image processing (PxP/IPU), TV-out, Backlight control

Audo

Audio playback, Audio output, Audio input via mic, Audio input via line-in, Audio input via FM, Audio output via S/PDIF

Memories:

SLC (inc. boot), MLC (inc. boot), NAND flash (1CE), Manage WRITE wear leveling, Manage READ disturbance mitigation, NAND monitoring
tool, Support 1GB, 2GB and 4GB NANDs, FAT file system on NAND, SD memory card support for 1GB, 2GB, 4GB SD, (SDHC)/MMC 4.2, SD
2.1/LBA NAND/INAND, FTL over UBI

Other:

Bootloader (u-Boot), base Power Management, battery chargin driver,

DVFES with low/high states,

RTC, High Resolution Timer (HRT), Watchdog

GPIO, Notification LED

Keypad, LRADC, Ethernet,

Boot splash screen, Redundant Boot

I12C, SPI, Rotary encoder, SDIO, Crypto via DCP

UID in NAND in a hidden location, USB host, USB device - mass storage,

EVK Rev A — ER level testing

+Power management optimization

+Bug fixes (454MHz stability, noise issues, >1 CE for NAND, etc.)

+USB pin detect

+power consumption optimization (standby current at <2mA, audio playback)
+PXP/LCD optimization

EVK Rev B — full SDK level testing

+Bug fixes

+AVI Demuxer

+BCH Driver

+VFAT over UBI

+Further PMU optimization (if needed)

+Incorruptible SW update mechanism

+Power consumption (standby, audio playback, video playback)
+Gnome mobile (totem player), New command line player based on Gstreamer playbin
+Update to the Mfg tool

+2.6.31 kernel

EVK Rev B — full ER level testing

Video: MP4, AVI (H.264 and MPEG4)
Audio: WMA, AAC, MP3 with codec protection 34
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WInCE BSP ERS3 -
Available now (R&D
released end of Aug)

WiInCE BSP ER4 —
R&D release end of
Oct

WiInCE BSP ER5 —
R&D release end of
Dec (part of SDK
122009)

Public release - Jan
2010

Codecs

1.MX233 WInCE Software Support

Display/Imaging:
LCD display driver for Samsung 4.3” WQVGA, Touchscreen

LCD display driver for image processing (PxP/IPU), TV-out, Backlight control

Audo

Audio playback, Audio output, Audio input via mic, Audio input via line-in, Audio input via FM, Audio output via S/PDIF

Memories:

SLC (inc. boot), MLC (inc. boot), NAND flash (1CE), Manage WRITE wear leveling, Manage READ disturbance mitigation, NAND monitoring
tool, Support 1GB, 2GB and 4GB NANDs, FAT file system on NAND, SD memory card support for 1GB, 2GB, 4GB, (SDHC)/MMC 4.2, SD

2.1/LBA NAND/INAND

Other:

Bootloader (u-Boot), base Power Management, battery charging driver,
DVFES with low/high states,

RTC, High Resolution Timer (HRT), Watchdog

GPIO, Notification LED

Keypad, LRADC, Ethernet,

Boot splash screen, Redundant Boot

I12C, SPI, Rotary encoder, SDIO

UID in NAND in a hidden location, USB host, USB device - mass storage,
Standby current at <2mA

EVK Rev A — SP level testing

+Power management support in the drivers (only base PM has been done)
+Incorruptible SW update mechanism

+fix RTC drift issue

+PXP/LCD optimization

EVK Rev B — full ER level testing

+Bug fixes

+Update to the Mfg tool
+Possible integration of CE6 R3
EVK Rev B — full ER level testing

Video: MP4, AVI (H.264 and MPEG4)
Audio: WMA, AAC, MP3 with codec protection

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Reference Design — Wireless Media Player

Two board design
* Main board contains the CPU,

Internet Radio, Pandora, Local PC

memory, FM, USB and Wi-Fi — il y
” ” WLAN
3"x 3 Module | Audio >‘)))
« Daughter board with additional Ethernet || (802.11 big)|| Amplifier
connectors, Keypad/iPod docking

—-4"x6"
» Main board can work
independently depending upon

___ SDCARD

IPOD over USB /

P UART
the end customer application h
Business Model L USB Stick
* Licensed from Allgo <« LINE-IN -
» Support further customizations L
Deliverables . hApp_Ie : FM
2 2 uthentication
S_chematlcs, Gerber files chip e
 Firmware Protection
» Support to productize the design Chip
Contact AllGo for Demo, Design,
Support g Product features
« Aji Anirudhan - « Stream audio content from internet
aji@allgosystems.com - Stream audio/video content from a PC

- Play audio/video from iPod, USB stick or SD card
- Display slideshow of pictures from PC or internet based service

www.allgosystems.com/i.MX233%20Reference%20Design.htm
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1.MX233 Collateral

Websites
- Product Summary Page: www.freescale.com/imx233

Documentation, Part Numbers
- Tools Summary Page, EVK: www.freescale.com/imx23evk
Documentation for EVK, BSP, BSP documentation, EVK Design Files

Technical Documentation
- IMX23RM — Reference Manual. Also, includes Electricals chapter within

the same document.

- IMX23CE —1.MX233 Errata
- App Notes — AN3883 (Power Management), AN3885 (1.MX233, I.MX25

Differences)

<&
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Freescale’s .MX233 Value

Single-chip solution

All analog functions are integrated
-+ Audio CODEC
- Headphone driver
+  Power Management
- Battery charger
+ HS USB + PHY
- 12 bit AID

« Mono Speaker Amp
Direct boot from MLC NAND
LCD Controller (RGB interface) and touchscreen

Pixel Pipeline (PXP) handles post display frame pre-processing in hardware with minimal
memory overhead

<&
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1.MX23 EVK Key Features

128 MB DDR1 SDRAM
- Two Chips, two chip enables.

2GB NAND Flash
- Moving to 1 CE NAND Flash.

On Board SPI Ethernet Connection
- Multiplexed with SD/MMC socket using a buffer.

Parallel to Serial JTAG converter on board.

Three UART RS-232 Connectors
- Debug UART (Populated).
« Application UART 1 (Populated).
- Application UART 2 (Not-Populated).

<&
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Other 1.MX23 EVK Features

LCD Connector
- 4.3 WQVGA Display Card is an option

Footprints for additional storage media
- 12C EEPROM
- SPI Flash

Footprint for optional SuperTrace JTAG
connection.

Connector for generic iPOD Li-ION Battery

Foot print for Optional Composite Video
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Other 1.MX23 EVK Features

Foot print for Optional Remote Interface
Board (RIB)

- Internal Testing Use only.
Footprint for optional Accelerometer.
Connector for External Speaker
Microphone

Footprint for optional WIFI/BT daughter
card.
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Other 1.MX23 EVK Features

Micro-B USB Connector
- Footprint options to provide External 5V power for OTG Host mode.

Power Connector
- Designed for 5V power supply.
« Tolerantto >12V.

Audio Jacks
« Head Phone OUT.
« Line IN.

<&
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Other Features 1.MX23 EVK - Buttons

Navigation Buttons
- PSWITCH.

- RESET.

- RECOVERY.

« PLAY/SELECT

- FAST FORWARD
- REWIND

- VOL+

- VOL-

- MENU

2 7
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Other i.MX23 EVK - Switches

BATTERY SUPPLY (S12)

- Left supplies 4.2V power from External Source.
- Right supplies power from attached Li-ION Battery.

Hold Switch (S1)

- UP — Normal Button Operation
- Down — i.MX23 will not respond to Navigation Button Presses.

<&
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Other i.MX23 EVK - Switches (Cont)

Debug Switch (S22)
- UP — JTAG connected to i.MX23 chip
- Down — JTAG disconnected from i.MX23 chip

USB 5V Switch (S14)
- UP — External USB 5V power connected to i.MX23 chip
- Down — External USB 5V power disconnected from i.MX23 chip

Boot Mode Select Switch (S36)

<&
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Other i.MX23 EVK - Connectors

Debug UART (J25)
APP UART 1 (J26)
Ethernet RJ-45 (J5)
JTAG (J2)
SD/MMC Silot (U2)
Micro-B USB (J4)
HP Out (J1)

Line IN (J16)

2 7

C 4
. - - : : <, > ™
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks <& r ee sc a e
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009. miconductor



]
Other .MX23 EVK - LEDs

Wall Power (LED11)
« On when Power Supply is plugged in

PWMO, PWM1 (LEDS, LED9)
- Normally both ON when i.MX23 is powered
on.

- Connected to Debug UART TX and RX
traces

JTAG Traffic (LED5)
- Indicates JTAG serial traffic.
« When JTAG operations not initialized, will
stay ON.

« When JTAG is connected, but idle, will stay
OFF.
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WQVGA i.MX23 LCD Daughter Card - Front

24-bit RGB Dot Clock Mode

4 Jumpers to Populate
- 1/O Voltage Levels
- J4/35
- Backlight Source
. J6/J8
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WQVGA 1.MX23 LCD Daughter Card - Back

24-Bit Mode
connector

18-Bit Mode
connector
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I.MX23 EVK - SSP1 Port Sharing — Ethernet and SD/MMC  Slot

Ethernet traces are connected to i.MX23 chip through a Buffer

When an SD card is inserted:

- Card detect trace signals i.MX23 chip that card is present.
- 1.MX23 turns on power to SD/MMC Slot (PWM3).

- SD/MMC power Tri-States Buffer Outputs.

- Ethernet communications are blocked.

When an SD card is removed:

- Card detect trace signals i.MX23 chip that card is removed.
- 1.MX23 turns off power to SD/MMC Slot (PWM3).

- Loss of SD/MMC power enables Buffer Outputs.

- 1.MX23 is free to load Ethernet drivers.

Ethernet will not work with un-powered SD/MMC card inserted.

C 4
) _— ) ) o.* ™
scale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks X 4 rees‘ :a e
reescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009. . "

semicon, ductor



h o
L |

1.MX23 EVK - External Power Supply

The following hardware items are supplied by external power
(i.e., not by the i.MX23 internal DC-DC Converters)

- SPI Ethernet Chip

- RJ-45 Jack

- UART Driver Chips.

- SJTAG CPLD Circulitry.
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Board Configuration - STMP378x/i.MX233 SoC OTP bits

STMP378x SoC OTP bits

- OTP bits should already be pre-configured correctly by every i.MX233
EVK.

- No Linux tool yet exists to burn these bits. A Windows tool call
BitBurner.exe or Mfgtools.exe exists to do this.

- Enable SD/MMC MBR support in the STMP378x SoC ROM:
HW_OCOTP_ROMO[3]:1
- Configure the STMP378x SoC ROM to use PWM3 pin for SD/MMC
power gate control:
HW_OCOTP_ROMO[20]:0
HW_COOTP_ROMO|[21]:1
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Boot Modes

What are boot modes?
ROM drivers to bring a program into the .MX233 OCRAM

How are boot modes determined?

ROM reads four bits which are translated to boot modes
BMO — Boot Mode Bit O
BM1 — Boot Mode Bit 1
BM?2 — Boot Mode Bit 2
BM3 — Boot Mode Bit 3
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Available Boot Modes

PORT BOOT MODE
USB USB slave boot
12C 12C master — Boots from 3.3V EEPROM

SPI1 SPI master from SSP1 — Boots from 3.3V flash memory

SPI2 SPI master from SSP2 — Boots from 3.3V flash memory and
EEPROM

SSP1 SD/MMC master from SSP1 — Boots from 3.3V 1-bit, 4-bit,
and 8-bit SD/MMC cards.

SSP2 SD/MMC master from SSP2 — Boots from 3.3V 1-bit, 4-bit,
and 8-bit SD/MMC cards

GPMI NAND — Boots from 3.3Vb 8-bit wide and ECC4 and ECCS8

JTAG_WAIT | Waits for JTAG debugger connection
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Boot Mode Mappings

BM3 | BM2 | BM1 | BMO BOOT MODE

0 0 0 0 USB

0 0 0 1 12C master

0 0 1 0 SPI master SSP1 boot from flash

0 0 1 1 SPI master SSP2 boot from flash

0 1 0 0 NAND (through GPMI port)

0 1 1 0 Waits for JTAG debugger connection
1 0 0 0 SPI master SSP2 boot from EEPROM
1 0 0 1 SD/MMC master on SSP1

1 0 1 0 SD/MMC master on SSP2
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12C Boot Mode

Requirements

Loads images from EEPROM.
Must have slave address 0xAO
Must have a two-byte “sub” address

Bootable images
Must start at address 0x0
Maximum size of 64 kilobytes

12C port runs at 400 kHz.

Datasheet Reference
Section 39.5 “12C Boot Mode” .
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SPI Boot Modes

Requirements

Loads images from EEPROMs or NORs
- SSP clock is used for SPI clock.

« Default SPI serial clock set to 0.9 MHz for EEPROMSs and 12 MHz for
NORSs.

- SPI clock can be changed through OTP bits.
- Supports 2-byte address for EEPROM and 3-byte address for NORSs.

Media Format
- Default 128-byte “sectors” starting at address 0x0

- Optional configuration block at address 0x0 to specify start address of
boot image. See datasheet for specifications of configuration block.

Datasheet Reference

Section 39.6 “SPI Boot Mode” .,
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SSP Boot Modes

Details

Loads images from SD-bus and MMC-bus devices

- Does not support dynamic insertion or removal.
« SSP1 or SSP2 is supported.

OTP bits used to configure SSP boot.
- GPIO pin for power gate

- Power-up delay

- SSP clock frequency

- SD bus width

Datasheet Reference
Section 39.7 “SD/MMC Boot Mode” _

C 4
. - . . ¥ ood ™
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks <& reesca e
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009. miconductor



L |

Ci

e
USB Boot Mode

Details

Boots image from USB
Implemented as USB HID class
Referred to as Recovery HID
Provides a fail-safe mechanism for downloading applications

Two HID Application Collections
Boot Loader Transfer Controller (BLTC)
Plug-in Transfer Controller (PITC)

Datasheet Reference
Section 39.9 “USB Boot Driver”

<&
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USB Boot Mode

Boot Loader Transfer Controller (BLTC)

Allows host to download straight to OCRAM (or SDRAM)
Host passes package through BLTC to ROM Loader
ROM Loader places package in memory

Reports provided for communication with BLTC
BLTC Command Out (BLCO)
BLTC Data Out (BLDO)
BLTC Data In (BLDI)
BLTC Status In (BLSI)

BLTC specifications available upon request.
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USB Boot Mode

Plug-in Transfer Controller (PITC)

Generic command/data/status tunnel

- Implementation only specifies HID report structure and ROM HID-
stack installation

- Typically downloaded to memory via BLTC

HID Reports for communication
« PITC Command Out (PICO)
- PITC Data Out (PIDO)

- PITC Data In (PIDI)
- PITC Status In (PISI)

PITC specifications available upon request.
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USB Recovery Mode

Details
Fail-safe mechanism for writing system firmware to boot media.
Loader enters recovery mode if any non-USB boot mode has an error.

OTP bit DISABLE_ RECOVERY_MODE disables USB boot mode
completely.

<&
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USB Recovery Mode

Entering Recovery Mode

Manual entry
Hold recovery switch for several seconds while inserting USB
Recovery switch is defined as PSWITCH input of 0x3.

Software forced entry
Set RTC_FORCE_RECOVERY persistent bit and reset chip.
ROM will detect persistent bit and enter recovery mode.

Automatic entry
Non-recoverable error is detected in any non-USB boot mode.
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Linux Introduction and Hands on
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LTIB
Philosophy

Freescale GNU/Linux Target Image Builder is a tool created by
Freescale, that is used to build Linux target images, composed
of a set of packages

- A mechanism to deliver Linux board support packages (BSP)

- A wrapper around tool chains and standard Linux commands
(cp, make, objcopy , tar , gcc, ...)

It provides...
- a known working configuration for a target board

. functionality to configure and build Linux system components
(kernel, bootloader, busybox, ........ )

. functionality to configure and build the Linux target system
(network configuration, type of file system to use, ...... )
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LTIB

Philosophy

LTIB has been released under the terms of the GNU General
Public License (GPL)

“Standard Linux” look and feel (make menuconfig )

More than 200 applications — originating from open source
projects and is RPM based

LTIB BSPs draw packages from a common pool.
All that needs to be provided for an LTIB BSP is:

cross compiler

boot loader sources

kernel sources

kernel configuration

top level config file ... main.lkc
BSP config file ... defconfig
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LTIB Web Resources
http://sourceforge.freescale.net/projects/Itib
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Building and loading the BSP

Configure BSP
Build BSP
Load BSP
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