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1. INTRODUCTION

1.1. Product Description

The GW2361 is a rugged, small form factor, extended temperature media
processor for embedded H.264 video encode and decode applications. It is
based on the Texas Instruments DaVinciE TMS320DM6446 digital media
system processor. The TMS320DM6446 includes an ARM926EJ-SE RI SC cor e,
a TMS320C64x+E DSP cor e, a Vor \ddecocappure,o ces si ng
and a video processing back end for display. The video processing front end
provides a BT.601/BT.656 digital YCbCr 4:2:2 interface, preview engine for real
time image processing, histogram module, automatic exposure, automatic focus,
and resize engine. The video processing back end provides hardware on-screen
display and composite video. Memory includes 256Mbytes of DDRII, 32Mbytes of
Flash, and 256Kbits of serial EEPROM. Media peripherals include video encoder
with composite output, video decoder with composite input, and audio codec with
line input and output. The GW2361 also includes two switched 10/100-BaseTX
Ethernet ports with IEC-6100-2/4 ESD and EFT protection, RS232 and RS485
serial ports, and the Gateworks System Controller for providing embedded
features such as real time clock with battery backup, voltage and temperature
monitoring, and general purpose digital 1/0. Software includes an open source
board support package based upon OpenWRT Linux which includes a web
configurable multicast GStreamer server and client application for operation out
of the box.

1.2. Standard Features

TI DaVinciE TMS320DM6446 Media Processor

256Mbytes DDRII SDRAM Memory (120MB ARM, 236MB Video)
32Mbytes Flash Memory

256Kbits Serial EEPROM

Composite Video Input and Output

Audio Line Input and Output

Two 10/100 Base-TX Switched Ethernet Ports with
IEC-6100-2/4 ESD/EFT Data Protection
RS232 and RS485 Serial Ports

GSC Gateworks System Controller
Real Time Clock with Battery Backup
Voltage and Temperature Monitors
General Purpose Digital I/O

JTAG with TTL Serial Console
Programmable Status LEDs

6 to 34VDC Input Voltage Range

2W Typical Operating Power

Reverse Input Voltage and Transient Protection
-40"C to +85 C Operating Temperature
OpenWRT Linux 2.6 BSP with Multicast GStreamer
Low Latency H.264 Video Codec (<200ms End-to-End)
Supports VLC clients

1 Year Warranty

Optional battery terminals for six AA cells

w W W W W W W

w W W W W W W w w wuw w w w w w
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1.3. Ordering Options i Standard Configuration*
Order Cods Processor DRAM Flash Operating Bmp
GW2361 | DM6446 @ 513MHz | 256Mbytes | 32Mbytes| -40C to 85C

* Contact factory for different configurations of CPU, DRAM, Flash, and support peripherals

1.4. Ordering Options i Accessories
Order Code Description
GW11008 | USB JTAG Programmer

GWwW16047 | USB JTAG Programmer Adapter
GW10059 | USB JTAG 14pin to 18pin Programmer Adapter Cable

GW10056 | GW23614-pin to RJ4AZFEthanetAdapterCable
GW10057 | GW23614-pin to Dual PhonoJackAudio/Video AdapterCable

GW10021 | GW2361 12VPowerSupply
GW10054 | GW2361 2pin to 2.5mm Jack Power Supply Adapter Cable

GW11®0 | GW2361 Development Kit includes all of the above

1.5. Functional Blocks
The functional block diagram for the GW2361 media processor is shown below
followed by a detailed description of each major functional block.

DDR SDRAM
(256MBytes)

oooN

Video Encoder

System Flash
(32MBytes)

Video Decoder

Status LED DaVinci -

atus s .

E@ (2 Headers) Media Audio CODEC .
Processor hd

GSC
- Real Time Clock
System Monitor

Digital I1/0

Ethernet Switch

Serial Ports
RS232 & RS485

\

DC/DC Supply
8-34VDC

2

\, \,

Functional Block Diagram
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DaVinci Media Processor

The Texas Instruments DaVinci TMS320DM6446-513 is a dual core processor
including both an ARM and a DSP core. The ARM core is a 32-bit RISC
processor that performs 16-bit or 32-bit instructions and supports pipeline
operations for simultaneous processor and memory operation. The DSP
processor includes two multipliers and six arithmetic logic units with instructions
dedicated to accelerating performance in video and imaging applications.

The media processor includes a video processing subsystem with a video
processing front end for capture and a video processing back end for display.
The video processing front end includes a CCD controller, preview engine,
histogram module, auto exposure and focus module, and size adjuster engine.
The CCD controller interfaces to common video decoders. The preview engine
converts raw RGB images from the CCD controller to a YUV4:2:2 format. The
histogram and auto exposure modules provide statistical information on the raw
color data. The size adjuster accepts image data for separate horizontal and
vertical resizing from 0.25 times to 4 times.

The video processing back end includes on screen display and a video encoder.
The on screen display engine is capable of handling two video windows and two
on screen display windows. Another configuration includes two video windows,
one on screen display window, and one attribute window with up to eight levels of
alpha blending. The video encoder includes four digital-to-analog converters
operating at 54MHz to provide composite NTSC/PAL video.

DDR SDRAM

The DRAM resides in two synchronous DDRII SDRAM devices soldered directly
to the board. This architecture supports a DDRII memory capacity of 256Mbytes.
The 32-bit memory interface operates with a 166MHz clock to support data
transfer rates up to 332MHz.

System Flash

The System Flash resides in a 16-bit NOR architecture device soldered directly
to the board. The primary purpose of this memory is for application program
storage. The Flash is mapped into the ARM processor peripheral bus address
space and supports the Common Flash Interface. The Flash also supports
100,000 erase cycles with a 20-year typical data retention time. The factory
default GW2361 includes 32Mbytes of System Flash. The DaVinci chip selects
only support 16Mbytes so two chip selects are combined to expand the address
range to 32Mbytes.

6 of 24



Rincon Embedded Media Processor Operating Manual

Video Composite Input and Output

The media processor includes four multiplexed digital-to-analog outputs for
interfacing to various video displays. One of the video output signals is buffered
with an amplifier to generate composite video levels and is available through the
video connector. For video input a Texas Instruments TVP5150 low power
NTSC/PAL/SECAM video decoder is used. The decoder converts NTSC, PAL,
and SECAM video signals to 8-bit ITU-R BT.656 format. Video characteristics
including hue, contrast, brightness, saturation, and sharpness are programmed
using the industry standard 12C serial interface.

Audio Line Input and Output

The Texas Instruments TLV320AIC33 audio codec supports audio input and
output. The codec converts the analog line level input signal to a digital format for
the media processor. The codec also converts digital output from the media
processor into the analog line level output signal. The media processor
configures the codec using the 12C bus and uses a dedicated audio serial
channel for data transfers.

10/100 Ethernet

The DaVinci media processor includes a single 10/100 Ethernet MAC interface.
This interface is routed through a Micrel KSZ8993M highly integrated layer 2
switch to increase the number of Ethernet ports to two. The Ethernet ports are
available through 4-pin connectors. The Ethernet MAC address is programmed
into the serial EEPROM during automated factory test.

The layer-2 managed 10/100 Ethernet switch supports features such as rate
limiting, tag and port based VLAN, QoS priority, MIB counters, auto MDIX for
simplified connection, and cable diagnostics for faulty cable detection.

Gateworks System Controller

The Gateworks System Controller (GSC) is a custom battery-backed
microcontroller designed by Gateworks to implement many of the features found
on the GW2361. This includes features such as real time clock with battery
backup, system temperature and voltage monitor, configuration EEPROM, and
digital 1/0. The individual peripherals are discussed below and additional
information can be found in the Software chapter of this manual.

Real Time Clock
The real time clock is provided by the Gateworks System Controller as discussed
in the Software chapter of this manual. The Gateworks System Controller
emulates an industry standard Dallas Semiconductor DS1672 to support the real
time clock. This includes a 32-bit counter that counts seconds for determining
time of day, week, month, and year. The real time clock is battery backed to
retain time information when power is removed from the GW2361. The battery is
a 12.5mm BR1225 coin cell. The real time clock may also be powered from an
external 3V source through a 2-pin connector. The 12C address for the real time
clock is 0x68h.
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System Temperature and Voltage Monitor
The system temperature and voltage monitor is provided by the Gateworks
System Controller as discussed in the Software Chapter of this manual. The
Gateworks System Controller does not emulate a specific device to support the
temperature and voltage monitoring functions. The 12C address for the
temperature and voltage monitor is 0x29h. The following temperature and
voltage parameters are monitored by the Gateworks System Controller. The
GSC mapping includes the value referenced by the software driver written for the
Gateworks System Controller.

Parameter GSC Mapping
Board Temperature templ
Input Voltage vin
1.8V DDRII dram
3V GSC Battery bat
2.5V Gigabit PHY iol

GSC Monitored Temperature and Voltages

Digital 1/0
There are six programmable digital 1/O signals available for application use. The
digital I/O is provided by the Gateworks System Controller as discussed in the
Software chapter of this manual. The Gateworks System Controller emulates an
industry standard Texas Instruments PCA9555 to support these six digital I/O
signals. Each signal can be configured as an input or an output with read back
and for polled or interrupt driven operation. The 12C base address is 0x23h. The
maximum drive current for any single I/O is 6mA.

Application
Gateworks Connector
System Rs485D- =] w |

Controller RS485 D+=p| e
100_0 NN e
100_1 ¢
100_2 NN .
100_3 *
100_4 AN .
100_5 ¢
3320hms 33y mp| o
L GND=»| @

GSC Digital 1/0 Architecture
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RS232 and RS485 Serial 1/10

The DaVinci processor includes three serial ports. Serial port 0 is connected to
the JTAG programming connector to support a serial console. This feature
requires the GW11008 USB JTAG Programmer and adapter to convert the 3.3V
level signals to standard RS232 levels. See ordering options for more
information. Serial port 1 is available as RS232 interface through a dedicated
connector. Serial port 2 is available as a half-duplex RS485 interface through a
shared application connector. By factory default, the RS485 driver is configured
to always be enabled. It is possible to control this enable using the Serial Port 2
Request to Send signal. Consult the factory for additional information.

DaVinci
Media
Processor JTAG annector
UARTO 3.3V Level escesccces
Translator
RS232
Connector
UART1 w; RS232 Level
[ Translator
Application
Connector
-
UART2 =D RS485 Level cec000e0eee
T Translator

Serial Port Architecture

On/Off Switch

The GW2631 supports an external pushbutton switch for turning the power on
and off. The switch is also connected to the DaVinci GPIO6 input so that
application software is able to detect an active switch during the startup process
for restoring the unit to preset factory defaults. A single push will turn on/off
power to the board so during a power up sequence, the user must depress and
hold the pushbutton for an extended period of time for the software to detect the
closed switch.

Serial EEPROM

The GW2361 includes a 24C256 serial EEPROM, or equivalent. The 256Kbit
device includes a 64byte page write buffer with one million program/erase cycles
and minimum data retention of 100 years. The 12C address for the EEPROM is
0x50h.
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Status LEDs

The GW2361 includes two status LEDs mounted directly on the board. One
status LED indicates the presence of 3.3V power and the other status LED is
software programmable. The software programmable status LED is controlled
with the DaVinci processor GP1040 signal. This LED can be controlled with the
standard Linux SYSFS commands.

The GW2361 also includes two connectors for supporting externally mounted
status LEDs. These LEDs are controlled with the DaVinci processor GP1037 and
GPIO39 signals. These LEDs can be controlled with the standard Linux SYSFS
commands.

The GW2361 includes 332 ohm current limit resistors for providing approximately
5mA of drive assuming a 1.5V drop across the LED. This is shown in the diagram
below.

DaVinci
Media
Processor
Remote
3.3V=h] e
GPI037 i;\r/]sﬁ’o‘i' ¢ n b LED
332 Ohms
Remote
3.3V= e
GPIO39 3.3V Level g " | LED
Translator 332 Ohms
3.3V Local
romofml 320Lee fAN222(T) 1
332 Ohms

Status LED Architecture

JTAG Programming and Serial Console

The primary purpose for the JTAG Port is for automated factory testing and to
facilitate downloading the application program into Flash memory. This feature
requires the GW11008 USB JTAG Programmer with a GW16047 JTAG cable
adapter. The JTAG programming port also includes serial port O of the DaVinci
processor in a logic-level configuration. This serial port facilitates an operator
console through the GW11008 USB JTAG Programmer and associated adapter.
See ordering options for more information. Refer to the Software chapter of this
manual for USB JTAG Programmer instructions.
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JTAG Programming and Serial Console

The primary purpose for the JTAG Port is for automated factory testing and to
facilitate downloading the application program into Flash memory. This feature
requires the GW11008 USB JTAG Programmer with a GW16047 JTAG cable
adapter. The JTAG programming port also includes serial port O of the DaVinci
processor in a logic-level configuration. This serial port facilitates an operator
console through the GW11008 USB JTAG Programmer and associated adapter.
See ordering options for more information. Refer to the Software chapter of this
manual for USB JTAG Programmer instructions.

Input Power

The GW2361 can be powered through a dedicated power connector or with
batteries connected to the two optional Keystone (catalog number 590) spring
contacts. The position of the spring contacts is shown on the mechanical drawing
in the Specifications chapter of this manual. The GW2361 includes protection
against reverse voltage connection, transient voltage spikes, excessive load
current, and thermal stress.
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2. CONNECTORS

The GW2361 interface connector pin assignments and signal descriptions are
included in the following sections. The connectors are listed in the table below
and the connector locations are shown in the following diagrams.

Connector | Populated Function
J1 Yes 10/100 Ethernet Port 1
J2 Yes JTAG Programming and Serial Console
J3 Yes 10/100 Ethernet Port 2
J4 Yes Audio Input and Output
J5 Yes Video Input and Output
J6 Yes RS485 Serial Port 2 and Digital I/0
J7 Yes RS232 Serial Port 1
J8 Yes Power Input
J9 No On/Off Pushbutton Switch
J10 No Optional Positive Battery Spring Clip
J11 No Optional Negative Battery Spring Clip
J12 Yes Auxiliary Real Time Clock Battery
J13 Yes Status LED 1
J14 Yes Status LED 2

Connector Summary

10/100 Ethernet Ports (J1 and J3)

The Ethernet port signals are available through separate 4-pin headers in a 1x4
configuration with 2mm pin spacing. The mating connector is a JST PAP-04V-S,
available from Digi-Key as part number 455-1488-ND. The mating connector pins
are JST SPHD-002T-P05, available from Digi-Key as part number 455-1313-1-
ND. The GW10056 cable converts the 4-pin connector to a standard RJ45 plug.
See ordering options for more information.

Pin Data Signal
1 Transmit Data +
2 Transmit Data -
3 Receive Data +
4 Receive Data -

EthernetPort Connectors

JTAG Programming and Serial Console (J2)

The JTAG programming port and serial console port are both available through a
single 10-pin header in a 1x10 configuration with 2mm pin spacing. The mating
connector is a JST PAP-10V-S, available from Digi-Key as part number 455-
1494-ND. The mating connector pins are JST SPHD-002T-P05, available from
Digi-Key as part number 455-1313-1-ND.
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i)
=

Signal
JTAG TRST
JTAG TDI
JTAG TMS
JTAG TCK
JTAG TDO
DaVinci UARTO TTL TXD
DaVinci UARTO TTL RXD
Board Reset#
3.3V
Ground

OO N[O O |W|IN (-

[N
o

JTAG ProgrammingPort and Serial Consol€onnector

Audio Input and Output (J4)

The audio signals are available through a 4-pin header in a 1x4 configuration
with 2mm pin spacing. The mating connector is a JST PAP-04V-S, available from
Digi-Key as part number 455-1488-ND. The mating connector pins are JST
SPHD-002T-PO05, available from Digi-Key as part number 455-1313-1-ND. The
GW 10057 cable converts the 4-pin connector to two standard phono jacks. See
ordering options for more information.

Pin Signal
1 Line Output
2 Audio Ground
3 Line Input
4 Audio Ground

Audio Input and Output Conector

Video Input and Output (J5)

The video signals are available through a 4-pin header in a 1x4 configuration with
2mm pin spacing. The mating connector is a JST PAP-04V-S, available from
Digi-Key as part number 455-1488-ND. The mating connector pins are JST
SPHD-002T-P05, available from Digi-Key as part number 455-1313-1-ND. The
GW10057 cable converts the 4-pin connector to two standard phono jacks. See
ordering options for more information.

Pin Signal
1 Composite Output
2 Composite Output Ground
3 Composite Input
4 Composite Input Ground

Video Input and Output Connector
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RS485 Serial Port 2 and Digital 1/0 (J6)

Both the DaVinci RS485 Serial Port 2 and the digital I/O signals are available
through a 10-pin header in a 1x10 configuration with 2mm pin spacing. The
mating connector is a JST PAP-10V-S, available from Digi-Key as part number
455-1494-ND. The mating connector pins are JST SPHD-002T-P05, available
from Digi-Key as part number 455-1313-1-ND.

Pin Signal GSC Mapping
1 DaVinci UART2 RS485 D- -
2 DaVinci UART2 RS485 D+ -
3 Digital I/O O PCA9555 Bit 100_0
4 Digital /0 1 PCA9555 Bit 100_1
5 Digital I/O 2 PCA9555 Bit 100_2
6 Digital I/O 3 PCA9555 Bit 100_3
7 Digital I/0 4 PCA9555 Bit 100_4
8 Digital /0 5 PCA9555 Bit 100_5
9 3.3v -

10 Ground

RS485Serial Portand Digital I/O Connector

RS232 Serial Port 1 (J7)

The DaVinci RS232 Serial Port 1 is available through a 4-pin header in a 1x4
configuration with 2mm pin spacing. The mating connector is a JST PAP-04V-S,
available from Digi-Key as part number 455-1488-ND. The mating connector pins
are JST SPHD-002T-P05, available from Digi-Key as part number 455-1313-1-
ND.

Pin Signal
1 Transmit Data
2 Receive Data
3 Reserved
4 Ground

RS232 Serial Port Connector

Power Input (J8)

The power input connector is a 2-pin header in a 1x2 configuration with 2mm pin
spacing. The mating connector is a JST PAP-02V-S, available from Digi-Key as
part number 455-1486-ND. The mating connector pins are JST SPHD-002T-P05,
available from Digi-Key as part number 455-1313-1-ND. The GW10021 12V AC
to DC wall transformer and GW10064 adapter cable can be used to power the
GW2361. See ordering options for more information.
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Pin Signal
1 Input Power
2 Input Ground

Input Power Connector

On/Off Pushbutton Switch (J9)

The pushbutton switch is connected through a 2-pin header in a 1x2
configuration with 2mm pin spacing. The mating connector is a JST PAP-02V-S,
available from Digi-Key as part number 455-1486-ND. The mating connector pins
are JST SPHD-002T-P05, available from Digi-Key as part number 455-1313-1-
ND.

Pin Signal
1 Switch
2 Switch Ground

On/Off Switch Connector

Optional Battery Spring Clips (J10 and J11)

The spring clips are Keystone catalog number 590, or equivalent. The polarity of
the optional battery clips is marked on the GW2361 silkscreen and listed in the
table below.

Connector Signal
J10 Positive
J11 Negative

Optional Battery Spring Clips

Auxiliary Real Time Clock Battery (J12)

The auxiliary battery 2-pin connector is in a 1x2 configuration with 2mm pin
spacing. The mating connector is a JST PAP-02V-S, available from Digi-Key as
part number 455-1486-ND. The mating connector pins are JST SPHD-002T-P05,
available from Digi-Key as part number 455-1313-1-ND.

Pin Signal
1 Battery +
2 Battery -

Auxiliary Real Time Clock BatteryConnector
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Status LED 1 (J13)

The status LED 2-pin connectors are in a 1x2 configuration with 2mm pin
spacing. The mating connector is a JST PAP-02V-S, available from Digi-Key as
part number 455-1486-ND. The mating connector pins are JST SPHD-002T-P05,
available from Digi-Key as part number 455-1313-1-ND.

Pin Signal
1 DaVinci GPIO37
2 3.3V

Status LED1 Connector

Status LED 2 (J14)

The status LED 2-pin connectors are in a 1x2 configuration with 2mm pin
spacing. The mating connector is a JST PAP-02V-S, available from Digi-Key as
part number 455-1486-ND. The mating connector pins are JST SPHD-002T-P05,
available from Digi-Key as part number 455-1313-1-ND.

Pin Signal
1 DaVinci GPIO39
2 3.3V

Status LED 2Connector
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3. SOFTWARE

3.1. Getting Started

The GW2361is factory configured with both Uboot and an OpenWRT Linux port
programmed into Flash memory. A basic streaming application is also loaded on
the boards which will allow video to be encoded by one GW2361 board and
streamed over Ethernet to a second GW2361 board. The streaming application
features can be accessed using the OpenWRT LUCI web GUI which is loaded by
default on the board. The LUCI web GUI allows configuration of the board as a
server or client along with other parameters such as frame rate and steam bit
rate. OpenWRT also supports a command line interface which can be accessed
through a serial console port or over a Telnet or SSH network connection. Follow
this link for additional programming information
http://trac.gateworks.com/wiki/rincon%3Agw2361.

3.2. Gateworks System Controller

The Gateworks System Controller (GSC) is a custom battery-backed
microcontroller designed by Gateworks to implement many of the features found
on the GW2361. A complete list of GSC features is shown in the table below with
reference to those supported by the GW2361. The GSC communicates with the
DaVinci processor over an 12C serial bus and interrupts the DaVinci processor
using GPIO6. Follow this link for complete GSC programming information
http://trac.gateworks.com/wiki/gsc.

Function GWw2361
Support
Real Time Clock Yes
Voltage & Temperature Monitor Yes
General Purpose 1/0 Yes
Configuration EEPROM No (External)
Fan Controller No
System Specialized Functions
1 Push Button Switch No
1 Tamper Swtich No
1 Sleep & Wakeup No
1 GSC Flash CRC Yes
1 GSC Revision Yes

Gateworks System Controller Supported Functions

3.3. JTAG Programming

One method of programming the GW2361 Flash with
application software is though the JTAG programming
interface. The GW11008 USB JTAG Programming Adapter
transfers the application software from the
computer to the flash memory. Follow this link for JTAG programmer instructions
http://www.gateworks.com/products/avila_accessories/gw11008.php.
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3.4. Manufactures Website Links / Support Mailing List

The section provides links to hardware and software related web sites. For
support, question can be emailed to the support@gateworks.com email. For the
latest software and hardware information see the Gateworks Trac site at:
http://trac.gateworks.com

Hardware Devices

Processor - Tl DaVinci DM6446
http://focus.ti.com/docs/prod/folders/print/tms320dm6446.html

Audio Codec - TI TLV320AIC33IZQER
http://focus.ti.com/docs/prod/folders/print/tiv320aic33.html

Video Codec - TI TVP5150AM1IZQCR
http://focus.ti.com/docs/prod/folders/print/tvp5150aml.html

Ethernet Switch - Micrel KSZ8893MBLI
http://www.micrel.com/_PDF/Ethernet/datasheets/ks8993m.pdf

Gateworks System Controller - Gateworks GSC
http://trac.gateworks.com/wiki/gsc

Real Time Clock (emulation in GSC) - Dallas Semiconductor DS1672
http://www.maximic.com/datasheet/index.mvp/id/2750

Digital 1/0 (emulation in GSC) - Texas Instruments PCA9555
http://focus.ti.com/docs/prod/folders/print/pca9555.html

Configuration EEPROM - Atmel 24C04
http://www.atmel.com/dyn/resources/prod documents/doc0180S.pdf

Software

Linux
http://www.linux.org/

OpenWRT
http://www.openwrt.org/

Uboot
http://www.denx.de/wiki/UBoot

Gateworks Board Support Package
http://trac.gateworks.com/wiki/rincon%3Agw2361
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4. SPECIFICATIONS
4.1. Electrical

Parameter Specification
Operating Voltage Min Max
Input Voltage 6VDC 34VDC
Digital /01 VIH 2.0VDC 3.3vDC
Digital /01 VIL 0.0vDC 0.8vDC
Digital /0 1 VOH (IOH = -4mA) 2.0VDC 3.3V
Digital I/O 7 VOL (IOL = 4mA) 0.0VDC 0.4VDC
Parameter Specification
Operating Current Typ
Input Current 0.18A @ 12vDC

4.2. Environmental

Parameter Specification
Operating Temperature -401t0 +85 C
Storage Temperature -40t0 +85 C
Non-condensing Relative Humidity Less than 95% at 40 C
Mean Time Between Failure TBD

4.3. Mechanical

Parameter Specification
Dimensions, Length x Width 3in x 3in (76mm x 76mm)
Dimensions, Height
Top Side Components 0.5in (12.7mm)
Bottom Side Components (not 0.25in (6.4mm)
including connectors)

Weight 1.5 ounces (430)
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Component SidéMechanical Dimensions
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