Tl Designs

OMAP-L138 Low Cost Development Kit

Design Overview

The low cost development kit (LCDK) design is an
easy-to-use development tool for beginners and
experienced users to create low power and low cost
solutions for biometric, analytics, audio and
communication based applications. This kit features
the OMAP-L138 application processor with a 456 MHz
ARM926J CPU core and a C674x Fixed/Floating point
core with board level design and software. These
features enable embedded developers to quickly
develop applications and test them.

Design Resources

TIDEP0051 TI Design Folder
OMAP-L138 Product Folder
TMDSLCDK138 Tool Folder
Software Defined Radio Tl Design Tool Folder
Vision Analytics Tl Design Tool Folder
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Design Features

An OMAP-L138 Processor

456-MHz C674x Fixed/Floating Point
DSP

456-MHz ARM926EJ RISC CPU

A Linux® and SYSBIOS MCSDK with
Drivers, Stacks, Protocols, and Algorithm
Libraries

A Comprehensive Development Kit for the
OMAP-L138 Encompassing All Key Device
Peripherals and Enabling Software
Development Capability.

Featured Applications

Software Defined Radio
Professional Mobile Radio
Two-way Radio

Machine Vision: Camera
Professional Audio

Factory Automation and Control
Biometrics

An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
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System Description

The OMAP-L138 DSP+ARM9™ development kit design enables fast and easy Linux and real time
operation system (RTOS) software and hardware development. This scalable platform will ease and
accelerate solution development of everyday applications that require realtime signal processing and
control functional, including industrial control, machine vision, audio, and communications. This design
includes a variety of standard interfaces for connectivity and storage that let developers to easily bring
audio, video, and other signals onto the board. Expansion headers such as LCD screen expansion
headers let customers extend the functionality of the board.

This LCDK design also includes a free, downloadable software development kit specifically designed and
tested for the OMAP-L138, further enabling efficient board bring up and application development.
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Figure 1. OMAP-L138 LCDK Board Placement and Peripherals
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2 LCDK Features
« OMAP-L138 processor

456-MHz C674x fixed/floating point DSP
456-MHz ARM926EJ RISC CPU

* Memory

128MB DDR2 SDRAM running at 150 MHz
128MB 16-bit wide NAND FLASH

* Interfaces

One Micro SD/MMC slot

One mini-USB serial port (on-board serial to USB)

One fast Ethernet port (10/100 Mbps) with status LEDs
One USB host port (USB 1.1)

One mini-USB OTG port (USB 2.0)

One SATA port (3 Gbps)

One VGA port (15 pin D-SUB)

One LCD port

One composite video input (RCA jack)

Three audio ports (1 LINE IN, 1 LINE OUT, and 1 MIC IN)
14-pin JTAG header (No onboard emulator; external emulator is required)

e Onboard Ics

Video DAC
Video Decoder
NAND Flash
DDR2 SDRAM
Ethernet PHY

e Software

Linux®/SYSBIOS MCSDK software
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3 LCDK Block Diagram
OTG Host t
= 10/100 PMIC 1.2-V, 24-MHz
Ethernet PHY clock
o — P4
o ) O _ 9] )
<< =
3 3 = EI %I 81
L o
DDR2SDRAM |, PDR
1 Gbit l v
(& =mas
EMIFA MCASP '
NAND Flash (x16) ¢ ) ¢ > Audio Eﬂ
4 Gbit codec )))
SATA I SATA I OMAP-L138/C6748
connector ZWT, 456 MHz
ITAG 14-pin [, ¢ SDMMCO y| Micro SDIMMC
connector
Boot BOOT
switches
o Q LL
& 8 T
S 2 >
USB-UART . Video Camera
transceiver Video DAC decoder sensor

¢ LCD ¢

Figure 2. OMAP-L138 LCDK Block Diagram

4 OMAP-L138 Functionality

The OMAP-L138 LCDK design is based around the TI OMAP-L138 DSP+ARM9 processor and its
associated peripherals and is the engine of the design. The purpose of this design is to enable hardware
board design for the OMAP-L138, leveraging the use of all of OMAP-L138 peripherals, and to bring up the
processor with foundational software.

The OMAP-L138 C6000 DSP+ARM processor is a low-power applications processor based on an
ARM926EJ-S and a C674x DSP core. This processor provides significantly lower power than other
members of the TMS320C6000™ platform of DSPs.

For more information on the OMAP-L138; including datasheets, silicon errata, and technical reference
manuals, visit http://www.ti.com/product/omap-1138.
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Figure 3 shows the block diagram of the OMAP-L138 design.

ARM C674x PRU Subsytem | Video/Display
926EJ-S DSP 2PRU = | Subsystem

o
4K + 4K P =]
375/456 MHz | 375/456 MHz e1p vo12 pop «= | LCD Controller

16K/16K L1 32K/32K L1 Input x2

128KB
ON-chip

8K RAM 256KB L2
Memory

Output x2

Shared Central Resources (SCR)

Connectivity
USB OTG w/ PHY

Serial Interface

USB 1.1 w/ PHY

10/100 EMAC

Memory Interface Timers

MMC/SD/SDIO x2

SATA

uPP

mDDR/DDR2

UHPI

NAND/Flash/
SDRAM(EMIFA)

EDMA

Figure 3. OMAP-L138 Block Diagram

5 Design Files

To download the LCDK hardware design files including schematics, bill of materials, and PCB layout, visit
TIDEPOO051.
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Test Results

This design has been tested and validated by several functional tests. Table 1 shows test cases and
status.

Table 1. LCDK Functional Test Results

No. Test Name | Status No. Test Name | Status No. Test Name | Status
1 cache_test | Pass 16 cache_mmu | Pass 31 timer Pass
2 gpio_test Pass 17 demo Pass 32 uart Pass
3 i2c_test Pass 18 edma Pass 33 uart_edma Pass
4 idma_test Pass 19 ehrpwm Pass 34 usb_dev_bul | Pass
k
5 intc_test Pass 20 enet_echo Pass 35 usb_dev_ms | Pass
c
6 mddr_test Pass 21 enet_lwip Pass 36 usb_dev_ser | Pass
ial
plic_test Pass 22 game Pass 37 usb_host_kb | Pass
Spi_test Pass 23 gpio Pass 38 usb_host_m | Pass
ouse
9 timer_test Pass 24 grlib_demo | Pass 39 usb_host_m | Pass
sc
10 uart_test Pass 25 ipc_buffer_io | Pass 40 vpif_lcd_loo | Pass
pback
11 MCASP_Au | Pass 26 ipc_interrupt | Pass 41 wdt Pass
dio
12 MCBSP_Dig | Pass 27 ipc_polling Pass
Lpbk
13 MCBSP_Ma | Pass 28 nand Pass
ster
14 MCBSP_Sla | Pass 29 raster Pass
ve
15 bootloader Pass 30 rtc Pass
Software

This design leverages the BIOSLINUXMCSDK-OMAPL13x software. The MCSDK provides the core
foundational building blocks that facilitate application software development on TI's high-performance and
multicore SoCs. This software release gives developers the ability to evaluate major software capabilities
of OMAPL138 devices.

The MCSDK included in this design enables applications to use SYS/BIOS and/or Linux on one platform.
The ARM® core can be assigned to operate Linux applications as a control plane while the DSP core is
simultaneously assigned to realtime signal processing operations. This heterogeneous configuration
provides flexibility for software developers to implement full solutions on TI processors.

To download the MCSDK software for this reference design, visit http://www.ti.com/tool/bioslinuxmcsdk.

References

1. Intelligent I/O processing for DSP+ARM SoCs (SPRY165)
2. Maximizing the Power of ARM with DSP (SPRY152)

3. Power Protection System: Design Considerations for Cost Effective, Easy-to-Integrate SoC-Based
Power Line Protection Equipment (SPRY132)

4, Machine Vision on OMAPL138 (SPRY232)
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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