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Safety Instructions

ESD WARNINGS

ELECTROSTATIC DISCHARGES (ESD)

A sudden electrostatic discharge can destroy sensitive components. Proper packaging and
earthing rules must therefore b e observed. Always take the following precautions.

Transport boards and cards in electrostatically secure containers or bags.

Keep electrostatically sensitive components in their containers, until they arrive at an
electrostatically protected workplace.

Only touch electrostatically sensitive components when you are properly earthed.

Store electrostatically sensitive components in protective packaging or on anti -static

mats.

GROUNDING METHODS

The following measures help to avoid electrostatic damage s to the device:

il

Cover workstations with approved antistatic material. Always wear a wrist strap

connected to workplace as well as properly grounded tools and equipment.

I Use antistatic mats, heel straps, or air ionizers for more protection.

1 Always handle electrostatically sensitive components by their edge or by their casing.

1 Avoid contact with pins, leads, or circuitry.

91 Turn off power and input signals before inserting and removing connectors or
connecting test equipment.

1 Keep work area f ree of non -conductive materials such as ordinary plastic assembly aids
and Styrofoam.

1 Use field service tools such as cutters, screwdrivers, and vacuum cleaners which are
conductive.

1 Always place drives and boards PCB -assembly -side down on the foam.
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Introduction

The SBGRS9 is an application -ready platform for your next product design. The system is based

on the 200MHz Atmel AT91SAM9263 microcontroller boasting a 32  -bit ARM® instructi on set for
maximum performance.  With up to 256MB RAM and 256MB  NAND Flash memory, the

unmatched I/O features of the =~ SBGR9 extend the possible uses beyond traditional ARM
applications.

To provide the fastest time to market, the Windows CE 6.0 BSP binary and low -level drivers for
system 1/O are included. Additionally, the SBCR9 software package is equipped with the
Sealevel Talos I/O Framework, which offers a high -level object -oriented .NET Compact
Framework (CF) device interface. This interface provides an I/O point abstraction layer with

built -in support for the specific  needs of analog and digital I/0 such as gain control and
debouncing.

FEATURES

Atmel AT91SAM9263 ARM® Processor

Up to 256MB SDRAM and 256MB NAND Flash Memory
Dual SD/MMC Expansion Card Slots

LCD and Backlight Controller

Resistive Touchscreen Controller

10/100 BaseT Ethernet

Two USB 2.0 Ports; USB Device Port

CAN Bus Interface

On-board Serial, Digital, and Analog I/O

Compatible with Windows Embedded CE 6.0 and Linux

Low Power Requirements

=A =4 =4 =4 4 -4 -4 -4 -4 A -4 -

Power and Status LED Indicators
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Before You Get Started

WHAT'S INCLUDED

The SBC-R9 is shipped with the following items. If any of these items are missing or damaged,
please contact Sealevel for replacement.

SBCGR9 ARM9 Embedded RISC Single Board Computer

SD Card with CE runtime image, Talos .NET Framework, applicatio n samples, and
documentation

CD with Setup files and documentation

Microsoft ® Windows ® CE 6.0 Core license

ADVISORY CONVENTIONS

A

0

Warning - The highest level of importance used to stress a condition where damage
could result to the product or the user cou Id suffer serious injury.

Important & The middle level of importance used to highlight information that might
not seem obvious or a situation that could cause the product to fail.

Note 9 The lowest level of importance used to provide background informa tion,
additional tips, or other non  -critical facts that will not affect the use of the product.

©Sealevel Systems, Inc. SBCGR9 Manual
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QUICKSTART KIT

The SBC-R9 QuickStart Kit (Item# SBC-R9-KT) is available, which includes the most common
accessories. For applications with specialized hardware requirements, developers can use the
SBGR9 as a platform for application development while Sealevel designs a customized target

system specifictotheus er 6 s application requirements.

The SBC-R9-KT includes the following items:

SBCGR9 ARM9 Embedded RISC Single Board Computer

1 SD Card with CE runtime image, Talos .NET Framework, application samples, and
documentation
1 CD with s etup files and documentation
1 Microsoft Windows CE 6.0 Core License
1 TR134 06100 -240VAC to 12VDC @ 2.5A, wall mount power supply
1 CAl179 6 USB Type A to USB Type B, device cable
1 CA429 06 R9 serial debug cable
1 CA246 6 CATS patch cable, 6' length
1 CA273 & 40-pin IDC ribbon cable to (4) DBOM  connectors
©Sealevel Systems, Inc. SBCGR9 Manual
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OPTIONAL ITEMS

Depending upon your application, you are likely to find one or more of the following items
useful with the SBGRO. All items can be purchased from our website ( www.sealevel.com ) by
calling our sales team at (864) 843  -4343.

CABLES

USB Type A to USB Type B, 72" in Length - Device Cable (Item# CA179)

devices.

CAT5 Patch Cable, 7' in Length

Connectors, 14" in Length.

The CA179is a 72" standard USB device cable that

connects USB peripherals with a Type B connector to the 7
Type A connector on a host computer. The CA179 is USB ”-
2.0 compliant and is  compatible with USB 1.1 and 1.0

Standard 7' CAT5 UTP Patch Cable (RJ45).

40-Pin IDC Ribbon Cable to (4) DB9 Male Connectors, 14" in Length (Item# CA273)

40-Pin IDC Ribbon Cable terminates to (4) DB9 Male

R9 Serial Debug Cable, 72" in Length (Item# CA429 )

The CA429 is a 72" serial debug cable with a 1x4
connector on one end and a standard DB9F connector on
the other end. The DB9F connector is  compatible with
any standard RS -232 DB9M serial port.

0 Blue (ltem# CA246)

©Sealevel Systems, Inc.
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POWER SUPPLY

100 -240VAC to 12VDC @ 2.5A, Wall Mount Power Supply

rated for 100 -240VAC input and 12VDC output at 2.5

09-50-1021) for use with products that have a two
position header (Molex 09  -65-2028) for input power.
Connector position 1 indicates positive polarity.

The TR134 is a wall mount (wall wart style) power supply

amps. The 72" cable has a two -position socket (Molex

(tem# TR1 34)

©Sealevel Systems, Inc. SBCGR9 Manual
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Product Overview

SPECIFICATIONS

PROCESSOR

Atmel (AT91SAM9263) i 200MIPS RISC Processor
16KB Data Cache, 16KB Instruction Cache, Write Buffer
Integrated Memory Management Unit (MMU)

MEMORY

Up to 256MB SDRAM (64 MB Standard)
256MB NAND Flash
Two SD Memory Card Sockets

LCD CONTROLLER

Supports Passive or Active Displays
16 -bit Color in TFT/STN Modes
Resolution Up to 2048 x 2048

TOUCHSCREEN CONTROLLER

Supports 5 -wire Resistive Touchscreens

BUS INTERFACES

10/100 BaseT Ethernet

USB Device Port

Two USB 2.0 Ports

CAN Bus

Dedicated RS -485 Expansion

INDUSTRIAL 1/0

Four Software Configurable RS -232/422/485 Ports
Eight Optically Isolated Inputs (5 0 24V)

Eight Open -Collector Outputs ( 5 6 30V; 3 with PWM)
Eight Analog Inputs (12 -bit or 16 -bit)

Two 32-bit Quadrature Counter s

INDICATORS

Dual LED Indicators for Power and Status

©Sealevel Systems, Inc. SBCGR9 Manual
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See Appendix B for

the Connector Reference Table, which

jumpers, and test points located on the SBC -R9.
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Technical Description

MEMORY

The SBC-R9 base configuration includes 128 MB SDRAM and 256MB NAND Flash. For memory
intensive applications, the board can be ordered preconfigured with up to 256MB SDRAM.

ETHERNET

The SBC-R9 includes a 10/100 BaseT Ethernet interface accessed via the RJ45 connector located
at (J14).

The RJ45 port on the left side of the SBGR9 is a RS-485 Expansion Port (labeled  J5) and

is NOT an Ethernet port. Damage to Ethernet networking equipment can result if
connected to the RS -485 RJ45 connector.

Pin Signal

1 TX+
2 TX-
3 RX+
4 NC
5 NC
6 RX-
7 NC
8 NC

©Sealevel Systems, Inc. SBCGR9 Manual 13
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USB

The SBC-R9 provides two USB 2.0 host ports, and one device port. The host USB ports are
located at (J7) and (J8). The device USB port is located at (J13).

Connector: J7,J8

Manufacturer: Molex

Part Number: 35362 -0450

Description: 2.00mm (.079") Pit ahBo&dhHeaderp \¢ekii€al, WMith r e
Positive Lock, 4 Circuits

Mates with: Molex 35507 -0400 Sher | o c ktB-Boatid Heusing with Molex

0502128100 2. 00 mechC(mpUetsimaly Pi t

Pin | Signal
1 5vDC
2 Data-
3 Data+
4 GND
0 O
4 1

Connector: J13

Manufacturer: Samtec

Description: High Retention USB Type B
©Sealevel Systems, Inc. SBCGR9 Manual
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LCD AND TOUCHSCREEN CONTROLLERS

A variety of LCDs can be directly controlled by the SBC -R 9 dor-board LCD controller. All LCD
power and control signals are available on header connector P2.

Connector: P2

Manufacturer: Samtec

Part Number: TFML-125-02-S-D

Description: Locking terminal strip, 50 pos, 0.0506 pi
Mates with: Samtec SFML-125 -T2-S-D or Samtec TFMDL -25-T-03.00
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SERIAL DEBUGGING

Debug the R9 through the RS -232 debug port.

Connector: N3]
Manufacturer: Amp/Tyco

Part Number: 9-146278 -0-04
Description: Header,

C10- vy

l

LvB0D
JNSISOVIN

ﬂn,n”nm
frfrer

o

A ELELAELLL

HLLLEEEEEE
1

[V
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SERIAL COMMUNICATIONS

cconfigurabl e

Connect to a variety of serial peripherals via the SBC -R9d6s software

232/422/485 ports. Each port is located on connector (P4).

Connector: P4

Manufacturer: Sullins

Part Number: SBH11-PBPGD20-ST-BK

Description: Box Header, 0.10006 Polarized 40 pos

Mates with: SFH213-PPPGD20 -ID-BK-M181 or equivalent
Pin RS232 RS422/485 Port Pin RS232 RS422/485 Port
1 DCD RX+ SERIA4 21 RX RX- SERIALR
2 DSR NC SERIA4 22 RTS NC SERIAL2
3 RX RX- SERIAI4 23 TX TX- SERIALR2
4 RTS NC SERIA4 24 CTS NC SERIALR
5 TX TX- SERIA4 25 DTR TX+ SERIALR
6 CTS NC SERIA4 26 RI NC SERIALR
7 DTR TX+ SERIAK 27 | GND GND SERIAL2
8 RI NC SERIA4 28 | GND GND SERIAL
9 GND GND SERIA4 29 RI NC SERIAL
10 [ GND GND SERIAI3 30 DTR TX+ SERIAL
11 RI NC SERIAI3 31 CTS NC SERIAL
12 DTR TX+ SERIAI3 32 TX TX- SERIAL
13 CTS NC SERIAL3 33 RTS NC SERIALL
14 ™ TX- SERIAI3 34 RX RX- SERIAL
15 RTS NC SERIAL3 35 DSR NC SERIALL
16 RX RX- SERIAI3 36 | DCD RX+ SERIAL
17 DSR NC SERIAI3 37 NC NC
18 | DCD RX+ SERIAI3 38 NC NC
19 DCD RX+ SERIALR 39 NC NC
20 DSR NC SERIALR 40 NC NC

2 o o o 0O O OB oo o oo o o o o o 40
o o o B m o B B O B O @ 0 O & 0 o
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COM Port Assignments

©Sealevel Systems, Inc.
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Serial Port Assignment

RS232 Debug Port COMO
RS485 Expansion Port COM1
SERIAL1 COM2
SERIAL2 COMS3
SERIAL3 COM4
SERIAL4 COM5

SBCGR9 Manual
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CA273 ACCESSORY CABLE

The DB9 pin out is achieved using the CA273 accessory cable. The 40 -pin connector is in the
first column and corresponding DB9 connectors are in the second column.

1 1 10 5 19 1 28 5
2 6 11 9 20 6 29 9
3 2 12 4 21 2 30 4
4 7 13 8 22 7 31 8
5 3 14 3 23 3 32 3
6 8 15 7 24 8 33 7
7 4 16 2 25 4 34 2
8 9 17 6 26 9 35 6
9 5 18 1 27 5 36 1
©Sealevel Systems, Inc. SBCGR9 Manual 20
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CAN BUS

Connect directly to a Control Area Network (CAN) bus via connector (J3 ). A Molex 4 -pin vertical 2mm
locking header is used for the connect ion.

Connector: J3

Manufacturer: Molex

Part Number: 35362 -0450

Description: 2.00mm (.079") Pit ahBo&hHeaderoc k E Wi r e
Vertical, with Positive Lock, 4 Circuits

Mates with: Molex 35507 -0400 Sh er | o c ktB-Boatid Heusing with Molex 0502128100

2.00mm (.07906) Pitch Crimp Terminals

Pin Signal
1 | CAN High
2 GND
3 | CAN Low
4 Shield
L !
4 1

©Sealevel Systems, Inc. SBCGR9 Manual 21
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OPTICALLY ISOLATED INPUTS

Directly monitor 8 optically isolated inputs , which are found on connector (P5). The non -polarized inputs
can range from 5 -24VDC and provide 300V external isolation.

Connector: P5
Manufacturer: Sullins
Part Number: SBH11-PBPGDO08 -ST-BK
Description: BoxHeader, 0. 1006 Polarized 16 pos (2x8)
Mates with: Sullins SFH213 -PPPGDO08 -ID-BK-M181 or equivale nt

1 | Input 1A

2 | Input 1B

3 | Input 2A

4 | Input 2B

5 | Input 3A

6 | Input 3B

7 | Input 4A

8 | Input 4B

9 | Input 5A

10 | Input 5B

11 | Input 6A

12 | Input 6B

13 | Input 7A

14 | Input 7B

15 | Input 8A

16 | Input 8B

2 16
o O O O O O O O
) 8 O a a i | a
1 !_!l 15
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OPEN COLLECTOR OQUTPUTS

Directly control

8 outputs viathe SBC -R9 6 s -eglextor outputs found on connector (P6). The open
collector outputs have a range of 5 0 30V with a maximum sink current of 500mA on a single output with a

combined maximum sink current of 580mA on all outp uts.
Connector: P6
Manufacturer: Sullins
Part Number: SBH11-PBPGDO05 -ST-BK
Description: Box Header, 0.1006 Polarized 10 pos (2x5)
Mates with: Sullins SFH213 -PPPCGDO05 -ID-BK-M181 or equivalent
Pin Signal ‘
1 | Output 1/ PWM1 ~ ~
2 | Output 2 / PWM2 0
2 1
3 | Output 3 /PWM3 O o o o o
4 Output 4
5 Output 5 O O O O 0O
6 Output 6 1 ’—| 2
7 Output 7
8 Output 8
9 OCvCC
10 GND
©Sealevel Systems, Inc. SBCGR9 Manual 24
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ANALOG INPUTS

The SBC-R9 base configuration includes a 12  -bit ADC. Software programmable input ranges are 0V to 5V,

0V to 10V, £5V or +£10V. Interface a variety of transducers and other analog signals via eight 12 -bit analog
inputs located on connector (P1). For applications requiring higher resolution, the board can be ordered
preconfigured with a 16  -bit A/D converter.

Connector: P1

Manufacturer: Sullins

Part Number: SBH11-PBPCDO08 -ST-BK

Description: Box Header, 0.100060 Polarized 16 pos (2x8)
Mates with: Sullins SFH213 -PPPCGDO08 -ID-BK-M181 or equivalent

Pin  Signal

AIN1+
AIN1-
AIN2+
AIN2Z -
AIN3+
AIN3 -
AIN4+
AIN4 -
AIN5+
AINS -
AING+
AING -
AIN7+
AIN7 -
AIN8+
AINS -

OO NO|O|R|WIN|F

=
o

=
=

[EnN
N

=
w

[EEN
N

=Y
(¢]

=
(3]
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QUADRATURE COUNTERS

High -speed input monitoring is accomplished with minimal software overhead using the two onboard 32 -bit
guadrature counters. Both counters are available on a single connector (P7). Input levels are LVTTL (0 o}
3.6VDC).

Connector: P7

Manufacturer: Sullins

Part Number: SBH11-PBPGDO05 -ST-BK

Description: Box Header, 0.10006 Polarized 10 pos (2x5)
Mates with: Sullins SFH213-PPPGDO05-ID-BK-M181 or equivalent

QUADRATURE COUNTER 1

Pin Signal
1 A

3 B

5 | #INDEX
7 GND
9 | 3.3vDC

QUADRATURE COUNTER 2

Pin Signal
2 A

4 B

6 | #INDEX
8 GND
10 | 3.3vDC

2 10
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SD/MMC CARDS

The SBC-R9 provides two SD/MMC Card slots, Slot A (bottom of board) and Slot B (top of board), located on
the right side of the board. Each slot will accept standard -capacity SD/MMC Cards up to 2GB. SD/MMC Card
slot A may be used for booting.

T

L]
|
L
L]
L]
L]
L
'
L

RRRAaREY

t |
gune |

..H(-—WW‘.
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RS-485 EXPANSION

The SBGR9 provides a RS -485 Expansion Port. The port is available via a R345 connector (J5), as well as via
a Molex 4 -pin vertical 2mm locking header (J10). This offers two convenient options for adding additional
expansion modules from the Seal/O product line.

m The RJ45 port (J5)is a RS-485 Expansion Port and is NOT an Ethernet port. Damage to Ethernet

networking equipment can result if connected to the RS -485 RJ45 connector.
Connector: J5
Manufacturer: Xmultiple
Part Number: XRIMS-01-8-8-F2 or XRIM-S-01-8-8-0
Description: RJ45 Socket, W/O LEDs, Shielded
Mates with: Standard RJ45 Plug
Pin Signal
1 | 9-30VDC Source
2 | 9-30VDC Source
3 Not connected
4 485+
5 485 -
6 Not Connected
7 | Common (GND)
8 | Common (GND) 8 1
Connector: J10
Manufacturer: Molex
Part Number: 35362 -0450 A
Description: 2.00mm (.079") Pit ahBo&dhHeaderoc k E Wi r e
Vertical, with Positive Lock, 4 Circuits
Mates with: Molex 35507 -0400 Sher | oc ktk-Boatid Heusing with Molex 0502128100
2.00mm (.0796) Pitch Crimp Terminals
Pin ‘ Signal
1 485 -
2 485+
3 Common (GND)
4 Shield (GND)
H H
114 il
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POWER

The SBC-R9 can be powered with the Sealevel TR134.

Connector: P3

Manufacturer: Molex

Part Number: 09-65-2028

Description: 3.96mm Pitch Friction Lock Header
Mates with: Molex 09-50-1021

Be sure that you connect the power lead to the proper pin. Reversing the polarity of the power input
will damage your SBC -R9.

Signa
1 9-30vVDC
2 GND

338755854
PEPI
wae
iﬂ’la.ﬂ42
suusss
®

2828 {
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LED INDICATORS

The SBC-R9 features two LED indicators for power and status. The Green LED (Top) is illuminated when
power is applied to the board. The Yellow LED (Bottom) is a GPIO controllable indicator accessible through

the TALOS API.

Designator : D9
Description: Dual Stacked LED Indicators
LED Color Signal
Top Green Power
Bottom Yellow Status
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Software

SBC-R9 QUICK START

Remove the contents from the box.

Insert the accompanying CD into your PC and run the installation program. This will install Talos Framework
binaries, OS Runtime Images, documentation, and examples on your PC. (See Figure 1.)
%) R9 Development - InstaliShield Wizard 5]

Welcome to the InstallShield Wizard for R9
Development

The Installshield(R) Wizard will install RS Development on your
computer. To continue, dick Mext.

WARNMING: This program is protected by copyright law and
international treaties.

< Back [ MNext = ] [ Cancel

Figure 1. Installation Wizard

After installation, the package can be found in Windows by clicking Start A All Programs A Sealevel
Systems A R9 Development.

Verify that the accompanying SD  Card (located on the bottom card slot A (J15) of the SBC-R9) is correctly
inserted. The contents of the SD  Card will allow the SBC -R9 to run Windows CE 6.0 OS when power is
applied to the board.
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m To avoid accidental damage, be sure to follow proper ESD procedures by grounding yourself and the
board .

m To avoi d accidental damage, be sure to observe proper power connector polarity. See Power Pin -out

section.

Apply power t o the SBC-R9 by connecting the TR134 Molex connector to the SBC -R9 (P3) connector , noting
proper polarity . Attach the other end of the TR134 into a 120VAC wall outlet. (See Figure 2.)

Figure 2. Connect the TR134 Molex connector to the SBC  -R9 (P3) connector

Use a standard USB device cable and connect the Type B connector to the SBC -R9. (See Figure 3.) Connect
Type A connector into the host PC.

Figure 3 . Connect the Type B connector to the SBC -R9

You are now ready to set up a USB communication interface between the host PC and the SBC -R9 board.
Depending on which operating system you are using o Windows 7, Vista, or XP & the setup experience will
vary.
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WINDOWS DEVICE CENTER

If your host PC is running Windows Vista or later  and you are connected to the internet, then Windows

Mobile Device Center software will install automatically. If you are not connected to the internet but

have obtained the Mobile Device Center software manually then running th eir setup will achieve the

same result. (See Appendix A )

After installation, a negotiation will begin between the PC and the SBC
connection screen will appear . (See Figure 4.)

®

Windows

w Mobile*

E:Ge_‘t,()utlookcontacts, calendar, e-mail and other
g information on your device.

J Connected

Figure 4. Device Center connected screen

your

Using your mouse, click 0 Connect without setting up
I

on the SBC-R9 without setting up synchronization with contacts, calendar, or e -ma i
Management A Browse the contents of y our frbrathd screed. (See Figure 5.)

Windows

w Mobile*

PNy

' Connected OS Mobile Device Settings

Figure 5. Device Center File Management
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This action opens a standard
. (See Figure 6.)

read or written to

Windows Explorer where the default file contents of the SBC

P

—~
(_JL)[m8 » Computer » WindowsCE »

~ [ 42 ][ Search WindowsCE 2]

Organize ~

¢ Favorites
B Desktop
i Downloads

%] Recent Places

i Libraries
[ Documents
& Music
/&= Pictures

B videos

18 Computer
&, Local Disk (C)
) DVD RW Drive (D2) G
& WindowsCE
=1
= NandFlash
= Network

= Storage Card

€ Network

m 4 items

r;ly 5.62 MB free of 5.65 MB

-

= 0O @

\
. NandFlash

| -

~ Network . Storsge Card

-

Figure 6. Contents of SBC -R9

WINDOWS ACTIVESYNC FOR XP

If your host PC is running Windows XP, ActiveSync is required to establish connection to the SBC

-R9 can be

-R9.

ActiveSync differs from Mobile Device Center in that having an internet connection will not establish an

automatic download and installat

ion. For installation procedures

,refer

Appendix A) . After installation, a negotiation will begin between the PC and the SBC
ONew Par t didog wilhappedr. (See Figure 7. )

©Sealevel Systems, Inc.
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New Partnership @

Set Up a Partnership

Before you can synchronize information between your
mobile device and this computer, you must set up a
partnership between them.

- Would you like to set up a partnership?

O Yes

Set up a partnership so that | can synchronize
information between my device and this computer.

® No

| don't want ta synchronize information. Set up my
device as a guest so that | can copy or move
information between my device and this computer.

[ Next > ][ Cancel ] [ Help ]

t o

Figure 7. ActiveSync New Partnership screen
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Using your mouse, select ONoO6 &a&Sgnc mdingdialogsvdl bppeart  Glisketket 6 |
0 Ex pl or e fbisactdon opens dstandard W indows Explorer where the default file contents of the
SBCR9 can be read or written . (See Figure 8.)

® Microsoft ActiveSync

File W¥iew Tools Help

Connected @
Hide Details &

Information Type Status

Figure 8. ActiveSync Main Dialog screen

CONNECTION COMPLETE

You are now ready to set up a complete development environment for building and debugging smart
device applications and libraries. The next section guides you by example using Microsoft Vi sual Studio .
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APPLICATION DEVELOPMENT

INTRODUCTION

With .NET Compact Framework coupled with our Talos .NET Framework, C# and VB.NET

programmers can develop powerful embedded applications on the SBC -R9 such as mobile, robotics,
home automation, industrial, and a broad range of other embedded applications. The low cost of

licensing for Windows 6.0 CE has created an ideal environment to develop a new generation of

embedded products around the SBC -R9.

Our Talos Framework allows access to the more specific 1/0 sections of the SBC -R9 development
board such as analog and digital /0O points, CAN bus, quadrature ¢ ounter inputs, and the multi -
electrical interface serial  ports . A complete list of the APl documentation can be found either in
Windows by clicking Start A All Programs A Sealevel Systems A R9 Development A Talos
Documentation.html

Writing .NET applications for the SBC -R9 is very similar to writing desktop or console applications

for Windows XP, Vista, and 7 . The only difference is the amount of resources available. Because the
memory footprint is smaller compared to a desktop computer, care should be taken where

allocation of memory is concerned, such as large object creation.

REQUIREMENTS
M Visual Studio Professional 2005 or 2008

1 .NET Compact Framework 3.5
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GETTING STARTED
For this demonstration, we will construct a smart device console application using Visual C#.

Visual Studio and select File A New A Projectt. A 6 New Project & dBbetettagojeati | |

type of Visual C# A Smart Device. Click 8 Smart Device Projectd as
combo box has .NET Framework 3.5 selected. Type the name of the project . In this case, call it
Helloworld . (See Figure 9.)

- .
New Project [ 9 [t
Project types: Templates: -NET Framewaork 3.5 hd

Visual C# Visual Studio installed templates
Windows @ Smart Device Project
Web
Smart Device
Office
il Database
Reperting
i Test
WCF
Werkflow
Other Languages
Other Project Types
Test Projects

My Templates
“Search Online Templates...

A project for Smart Device applications. Choose target platform, Framework version, and template in the next dialog box.

Mame: HelloWorld
Location: C:\Projects| - Browse...
Selution Name: HelloWerld Create directory for solution

[ Add to Source Contral

Figure 9. Visual Studio New Project dialog

Click the "OK" button. The next configuration screen allows you to select the type of project you are
creating. Click "Windows CE" for the target platform, .NET Compact Framework version 3.5 and
the "Console Application" icon for the template. (See Figure 10.)

~ B
Add New Smart Device Project - HelloWorld (5 [

Target platform: IWmdows CE ']
NET Compact Framework version: [.NET Compact Framewark Version 35 -
Templates:

¥ @ | @& & =

e E il E = Description:

Device  Class Library [ Control Empty

Application Application Library Project ‘é:r::}:cc::f;;;::vtga;;‘lﬁ

non-graphical application for
Windows CE Platform

Download additonal ernulator images and smart device SDKs...

Cancel

Figure 10. Visual Studio Add Smart Device dialog
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Once you have selected all
console application template

of the configuration option s, click the "OK" button. You will now see a

called HellowWorld in Visual Studio . (See Figure 11.)

-
@ HelloWerld - Microsoft Visual Studio

SE

File Edit View Project Build Debug Data Tools .MET Reflector Test Analyze Window Help

|=d Properties
- [ References
.. &) Program.cs

i - i - 5 e | B S ]9 - - - 5] b Debug - Any CPU - | [ InitializeDevicelnfo - | R G B - L
: Windows CE Device - |8y B |4 Sk o

Solution Explorer - HelloWorld =~ & X| Program.cs| Start Page | - X
B |5

BlaE4 §¢HelloWorld Program ~ | §¥Main(string[] args) M
[ Selution 'HelloWorld' (L project] oina Bvecen:

] HelloWorld! 9 Systems B

using System.Ling; l

using System.Collections.Generic;
Lusing System.Text;

[ namespace HelloWorld

{

class Program

{
static void Main(string[] args)
{
¥

m

ol 0

cSoluti.. [T Team .. [ Proper... 55 Toolbox

2 Eror List| 1 Qutput| S, Find Results 1[5 History|

|| Ready

Figure 1 1. Visual Studio Main Window

We can now add the re ferences to the Talos Framework. R
"Add Reference¢SteFgaeél@yrti on.

ight click on the

dReferences 6and click the

-
&5 HelloWorld - Microsoft Visual Studio

B8

(5 Solution 'HelloWorld' (1 project)

----- <3 Systern.Data

----- < Systern.Data.DataSetExtensions

----- <3 Systern.Xml

----- <3 Systern.Xml.Ling

Figure 1 2. Adding References to Project
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File Edit View Project Build Debug Data Tools
o G E A BB o
: Windows CE Device - |4
Solution Explorer - Solution 'HelloWerl., ~ 1 X Program

St Hellow

= ﬁ HelloWorld = us:_.r
. B P rties usLr
= e usir
2 = .
_____ & msc Add Reference... uaLr
----- <3 Syst | Add Web Reference... o neame
----- <3 SysternCorE {
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An O0Add

Click the

Referencebd

p at h\Poogram Files \ Sealevel Systems\R9 Development \Assembl i es ¢.
R9 libraries as shown in

di al

0g

Wi

appear .

Click

| f

Figure 12 , then refer to the SBC -R9 QuickStart section for software
installation details. While holding down the CTRL key, click on both

on
you

"SLCorLib.dll" and "Talos.dll".

0 S&edigweulB.X o n .
r hl
W Add Reference — - Pr— &Iﬂ

Lookin: || Assemblies A @ ? ? [~

Name = Type Size Product version
%) SLCorLib.dll  Application extension 54KB 1301

@) Talos.dll Application extension 21KB 12010

< | i 2

File name: "Talos.dl" "SLCorLib diI" -

Files of type: [Component Files (*dll;* tlb;* olb;* ocx;” exe) "]

l 0K ] l Cancel ]

Both DLLs shoul d appear in your

©Sealevel Systems, Inc.
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ﬁaure_i 3. Core library reference

dReferences 6list. (See Figure 14.)

-

@ HelloWorld - Microsoft Visual Studio

File

Edit

View

Project  Build

HEE'I‘_']'E dﬂ| f S3 -_‘|| 7 "“:ﬂ'__:-:;

Windows CE Device

Debug

Data Tools

- | oy A |4 Sk S

Solution Explorer - Solution 'HelloWerl... ~ 1 X

2| & =

- Program.
4% HelloWe

B B

Figure 12{ . Verification of added library references

Properties
References

-« mscorlib
e 5L Corlib
- =3 Systern
-« Systermn.Core

-« Systern.Data

-« Systern.Data.DataSetExtensions
-« Systern.Xml
-« Systern.Xml.Ling
=] Talos

(oA Selution 'HelloWerld' (1 project)
= 4% HelloWorld

SBCGR9 Manual

Eu=sin
u=in
u=in
usin

£ name
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Now that the Talos Framework has been reference d, you have access to all the | /O points exposed on the

SBCRO9 device.

For this simple Helloworl d appl i cation, we will just echo the

This can be accomplished by adding the following code to the automatically created Program::Main()

met hod. This code wil|l echo oHell o Worldoé and then

static void Main( string [] args)

{
Console .WriteLine(  "Hello World" );

System.Threading. Thread .Sleep(5000);

From Vi sual Studi 0ds meBuibdr Hes éb®otrt | dBui Adt er

stri

t he buli

select from the samADephwybar| | oBMWIrld 6. A o0Depl oy Hel
you to choose the appropriate target. Choose 0WnriSto ws

Figure 15.)

Deploy HelloWorld | 2 |

Choose where to deploy your application. Deploy
Device: Cancel

Pocket PC 2003 Device

Pocket PC 2003 SE Emulator

Pocket PC 2003 SE Square Emulator

Pocket PC 2003 SE Square VGA Emulator

Pocket PC 2003 SE VGA Emulator

USA Windows Mobile 5.0 Pocket PC R2 Emulator

USA Windows Mobile 5.0 Pocket PC R2 Square Emulator

USA Windows Mobile 5.0 Smartphone B2 QYGA Emulator
Windows CE Device

Windows Mobile 5.0 Pocket PC Device R2
Windows Mobile 5.0 Smartphone Device R2

Show me this dialeg each time I deploy the application

Figure 15. Choose Windows CE Device and Deploy

After the deploymentphase ,t he o0Hell o Worl dé message wil/| appearSean

Using the Debug Port section)

Examples can be found fromthe i nst al |l ati on di\R®Detelopmegnt USardpes\CH 0 .

Development \Samples\VB. NET®d .

©Sealevel Systems, Inc. SBCGR9 Manual 41
SL9210 01/2012

ahR9 0.

pa

n

us ¢

o W
CE

t




APPLICATION DEBUGGING

INTRODUCTION

This guide details the process of debugging an application developed for the SBCGR9 embedded 10
system. The SBGR9 development platform easily integrates into standard Microsoft development tools

to make the deb ugging process extremely easy.  The following sections detail the requirements to begin
debugging an application on Microsoft Windows 7, Vista, or XP.

REQUIREMENTS

1 Microsoft Mobile Device Center using Vista or ActiveSync using XP

1 Microsoft Visual Studio  Professional 2005 or 2008

1 USB Cable or Ethernet connection

Debugging your SBGCR9 applications is a simple process that requires a USB cable or Ethernet
connection , Microsoft Device Synchronizatio n software, and Visual Studio. D  epending on your version of
Windows, you will need to follow a different process to install the device synchronization software as

outlined in the SBC -R9 Quick Start section

DEBUGGING AN APPLICATION

Once the SBGR9 has been successfully attached to your PC, it is easy to begin debugging an application
on the SBGR9. This section will demonstrate how to attach the Microsoft Visual Studio debugger to the
SBCR9, show the use of br eakpoints in the debugger, and show how to access useful information while
debugging an application.

We will be using the GPIO example application found in the "samples" directory of the Talos Framework
installation. The same methods will apply to any ap plication you wish to debug on the SBGRO9.

©Sealevel Systems, Inc. SBCGR9 Manual 42
SL9210 01/2012




ATTACH THE DEBUGGER

Once your solution is opened, it is necessary to specify the device target that you would like to use in
conjunction with the debugger. The default option is an emulator. Click "Windows CE Device" fro m the
target device drop down.  Then click t he "Connect to Device" button. (See Figure 16.)

%8 GPIO - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test ‘Window Help
a.éﬂv L_'J' L.? [‘j @ ' R T o T L R e -::I =5 b Debug he
PEIENSEEN WS

Pocket PC 2003 SE Emulator

Packet PC 2003 Device

Pocket PC 2003 SE Emulator

Pocket PC 2003 SE Square Emulator

Pocket PC 2003 SE Square YGA Emulator

Packet PC 2003 SE YGA Emulator

USA Windows Mobile 5.0 Pocket PC R2 Emulator

USA Windows Mobile 5.0 Pocket PC R2 Square Emulator
USA Windows Mobile 5.0 Smartphone R2 QYGA Emulator
Windows CE Device

‘Windows Mobile 5.0 Pocket PC Device R2

‘Windows Mobile 5.0 Smartphone Device R2

- [- il i O o ey b i)

b ¢

Liasoudx 3 sas s Bl

static void Main(string[] args)

{
// Get the current instance of the IOMan
IOHanager manager = IOHanager.Instance:;

// Display the count of the DigitallInPo:
Console.WriteLine ("DigitalInPoint Count

Figure 16 . Device Target Selection

i0 If you would like to use the faster Ethernet connection for debugging instead of the USB connection,
refer to Appendix C & Application Debugging over Ethernet
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Now select the 0Connect to Deviced i con altStwdidanditte SBCt-e 5y n
R9 device. (See Figure 17.)

AEl GPIO - Microsoft Visual Studio

File Edit View Project Buld Debug Data Tools Test ‘Window
@ v lj] v E A a $ =53 _\"J‘ [ IO o R ';;] » __:L » Debug
Windows CE Device hd @ 4z Z-'-i ;L s B A

L] Program.cs

Iﬁg:ﬁ;?ll agram

Flusing System;
Lusinc_:[ Talos.IO;

!1910|dx3 lanias ]‘

‘Q;x "“

[ namespace GPIO

{
é] class Program
{
= static void Main(string[] args)
{

[xogi00 L

// Get the current instance of the
IOManager manager = IOHManager.Inst

/{ Display the count of the Digita
Console.WriteLine ("DigitalInPoint

Figure 17 . Connect to Device icon
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You should now see a connection dialog appear. (See Figure 18.)

Connecting... @@

To "Windows CE Device'
Connection succeeded.

Close

Figure 18. Connection Status Dialog

BREAKPOINTS

Setting breakpoints allows you to stop execution of your application a t any point and examine the state

of the applica tion. A break point may be set by selecting a line and pressing the "F9" hotkey.
19)

File Edit Wew Refactor Project Buld Debug Data Tools Test Window Help

e AR Rl A ™ = B SEE TS M- B L P Debug ~ Any CPU R ]
Windows CE Device SR N i W e A S g Ok SAE R AN e
Program,l:s
i F$GPI0.Program v | ‘ 49 Main(string[] args)

Eusing System;
Lusing Talos.IO;

[E namespace GPIO
class Program

{
=] static void Main(string[] args)

[Xagjon L 3¢ [#eioix3 1eniss |

// Get the current instance of the IOManager

r = IOManager.Instance;

At Program.cs, line 11 character 4 ('GPIO.Program.Main(string[] args)’, line 4)

// Display the count of the DigitalInPoint
Console.WriteLine ("DigitalInPoint Count: {0}", manager.DigitalInPoints.Count):

// Cycle through each point individually
foreach (DigitallnPoint point in manager.DigitalInPoints)

Figure 19. Breakpoint selection

To begin debugging the application, click the "Start Debugging" button. (See Figure 20.)

Data Tools Test Window Help

=« =L | b |Debug v Any CPU

R N T Y —
g i ® CLEELE =l 3
: $Start Debugg“-EL : 2 Lk
s LQQMaint
Figure 20 . Run Debugger icon -
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Although you previously set up the target device, upon starting the first debug session, y ou will be
prompted to select the device to deploy the application to. Select the "Windows CE Device" as was done
earlier when selecting the target. (See Figure 21.)

Deploy GPIO RIX

Choose where to deploy your application. Deploy
Device: | Cancel |

Pocket PC 2003 Device

Pocket PC 2003 SE Emulator

Pocket PC 2003 SE Square Emulator

Pocket PC 2003 SE Square YGA Emulator

Pocket PC 2003 SE YGA Emulator

USA Windows Mobile 5.0 Pocket PC RZ Emulator

Usa Windows Mobile 5.0 Pocket PC R2 Square Emulator
US4 Windows Mobile 5.0 Smartphone R2 QYGA Emulator

Windows CE Device
Windows Mobile 5.0 Pocket PC Device R2
‘Windows Maobile 5.0 Smartphone Device R2

Show me this dialog each time I deploy the application

Figure 21. Target Deployment dialog

Once the application is deployed to the SBGCRS9, it will begin execution.  As soon as the first breakpoint

is reached, execution wi Il cease and you will gain full control over the running application. You may use
the debugging options to continue execution, execute a single line, or execute multiple lines. You may
view the status of each variable by either hovering over it with the cu rsor or by examining the windows

at the bottom of Visual Studio just as you would with a desktop application. (See Figure 22.)

IOreacn \U1GITELINFOING POINT 1N MANAGEL.U1GITAliNrO1NTS)
¢

// Display the value of each point

Console.WriteLine ("DigitalInPoint {0}: {1} : {2)}", point.Index, po , point.Description);
) o 5 point Value False

// Display the count of the DigitalOutPoint
Console.WriteLine ("DigitalOutPoint Count: {0}", manager.DigitalOutPoints.Count):

// Cycle through each point individually
foreach (DigitalOutPoint point in manager.DigitalOutPoints)
¢
// Display the value of each point
Console.WriteLine ("DigitalOutPoint (0}: (1} : {2}", point.Index, point.Value, point.Description):
)
)
3

Ly
<

sk
| | Name WYalue. Type 1| Name
B @ manager {Talos.10.10Manager} Talos10. | -, GPIO.exe!GPIO.Program.Main(string[] args = {string[0]})

[ % manager.DigitallnPoints {5ystem. Collections. ObjectModel ReadOnlyCollection <Talos. 10, DigitallnPoin System.C
{5LRI. IsolatedInput} Talos. 10,
"R9 Opto Input 1" 8, /| strin

| EAutos [ ocai [ ggwatch 1] " |Gy Cal Stack [ Breakpsints ] Cormmand Window [ = ime

Ready

Figure 22. Examining program variables
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WATCHING VARIABLES

When program execution is halted due to a break point condition being met, the debugger will display

the state of all local variables. In addition to those variables, class specific variables can be grouped
together as a view to aid in debugging your appli cation. This is accomplished by right clicking on a
variabl e and selecting "Add Watch". Each addition
incremented for each variable added . (See Figure 23 .) Each watch window provides a convenient tree
type s tructure for viewing hierarchical class variables.

[ namespace GPIO
{

(=] class Program MName Value
{ = @ point {5LR9.IsolatedInput}
=] static void Main(string[] args) I @ [5LR9.IsolatedInput {SLR9.IsolatedInput}
{ = ¢ base {5LR9.IsolatedInput}

// Get the current instance of the IOManager & @ base {SLR9.IsolatedInput}

) IOManager manager = IOManager.Instance: 5 Connection  "Local"
5 ConnectionD "0"
// Display the count of the DigitalInPoint | 5 Description  "R9 Opto Input 1"
Console.WriteLine ("DigitalInPoint Count: {0}", ﬁ"Divaction Input
— % Function "Digital Input Point 0"
// Cycle through each point individually 5 Identifier  "DI_0"
foreach (DigitalInPoint in manager.Digitd 7 Index 0
N ¢ — %57 online true
// Display the value of each point 5 Type Digital
Console.WritelLine ("DigitalInPoint {0}: {1} fPolarity ActiveHigh
3 5 value false
- 7% DebounceCount 5
// Display the count of the DigitalOutPoint 5 DebounceDelay 10
@ Co: e.WriteLine ("DigitalOutPoint Count: {0}", 157 Value false
// Cycle through each point individually
foreach (DigitalOutPoint point in manager.Digit]
{
// Display the value of each point
Console.WriteLine ("DigitalOutPoint {0}: {1}
4 &) Autos | 5] Locals | g Watch 1
| : &g Ao ‘(;Lacau;_; |
r }
i3
£l

Figure 23. Watch view
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TARGET DEPLOYMENT AND EXECUTION

After your application is built using Visual Studio, either a debug or release executable, it may be desirable

to copy it onto the SDCARD o r NAND Flash. This would provide a means to store and execute your
application without the need for connectivity to a host computer. The first step is transferring your

application to a suitable directory on the SDCARD or on -board NAND Flash. To accomplish  this you will

need to establish connectivity via Mobile Device Center or ActiveSync as outlined in the SBC -R9 Quick Start
section above.

o = | 5 b
@Qv‘ + Computer » WindowsCE » Storage Card » startup [ 3 ][ Search startup 2| @Uv‘ » Computer » WindowsCE » NandFlash » startup ~ [ %[ Search startup 2|
Organize = 0 @ Organize = = 0 @
¢ Fovorites Name: ’ Type Size Modifid | 4 A Favorftes ~  Neme Type Size Modifie
B Desktop 57 HelloWorld Application 10KB  10/6/20) B Desktop 5] HelloWorld Application 10KB  10/6/20
8 Downlozds 8 Downloads
] Recent Places %1 Recent Places
4 Libraries 43 Libraries
[5 Documents > %] Documents
& Music > @ Music
&) Pictures > [ Pictures
B videos > B Videos
18 Computer 4% Computer
&, Local Disk (C3) > &y Local Disk (C)
L) DVD RW Drive (D:) G » & DVD RW Drive (D!
BB WindowsCE 4 & WindowsCE
= Pea
= NandFlash 4 oy NandFlash
= Network > Ji Documentsa
= Storage Card > | startup
startup * e Network
" ame Storage Card
€ Network
L4 € Rl S D
1item 1 item

Figure 24. Appliéation Placement

The Relio R9 Runtime image comes pre -loaded with a utility program called 0SpringBoardo6. Thii
provides a solution for automatically running your applications at startup. Rather than copying your
application fil es t o-wbidhWinrabtlenneem®@yt athe exedutdbles should be copied to

60/ St oragearQaupd/dstor ~/nandflash/startup/ 6. After Wi ndoy

applications located in the NAND Flash followed by applications in the Storage Card.

SpringBoard also provides a way to specify program arguments by supplying an XML configuration file . You
wi || need to create a simple XML file called o0startup.
each with an application name and the desired arguments for that application. (See Figure 24.) This file

must resideinthe f ol | owing | ocation: ©6/storage card/ startup/ st
6/ nandfl ash/startup/ startup. xml 6.

If the startup.xml file is not found or is not desired, SpringBoard will still automatically run all the
applications placed in the  aforementioned directory structure, only no arguments will be included
for those applications.

<?xml version="1.0" encoding="utf -8" 7>

<programs>
<progr am name="samplel.exe "arguments=" /i1l 019 /wJ Smith " />
<program name=" sample2.exe "arguments=" -e 2000"/>
<program name=" sample3.exe "arguments=" /help "/>

</programs>

Figure 25. startup.xml
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file:///D:/Workspaces/Development/SLR9/Windows%20Client/SpringBoard/SpringBoard/startup.xml

SDCARD BOOT SEQUENCE

Upon power up, the SBC -R9f ol | ows a specific boot sequence. The 1in
firstboot process initializes the low level hardware and is responsible for loading the next sequence called

0 e b o oliodt .provides a configuration menu for setting connection typ es and start up memory locations.
Connection types include Ethernet and USB Memory locations include SDCARD and NAND F  lash. Ultimately,
eboot attempts to load and execute the OS runtime image based on those configuration settings

The SBCR9 development board checks the root directory of the bottom SDCARD for a valid Eboot boot

loader (boot.bin). The file must be named boot.bin and the SDCARD must be formatted as FAT 12/16/32. If
no boot image is found, the device will next check the raw data in the NAND Flash.

Only the bottom SDCARD slot  (Slot A) or NAND Flash can be used for booting to an OS runtime
image.

The SBC-R9 ships with an SDCARD loaded with the OS files listed below

i Boot.bin
1 Eboot.bin
T NK.bin

OS FILE RESTORATION

In the event that Sealevel produces updated OS file versions or a backup is desired, the OS files will need to

be copied t o the root directory of an SDCARD or programmed to the NAND Flash . There are a variety of

ways to copy files to the SDCARD,; please see the sectio n |l abeled Oo0Upgrading the OS
SDCARDO bel ow foPl mopse sed¢ athe section | abeled oO60Upgrad
Fl asho for further detail into that process. The NAND
runti me image has been removed and the SDCARD is removed or the OS image on it is removed.

USING THE DEBUG PORT

This procedure requires a n available RS232 COM port or USB to RS232 serial port adapter attachedto a
host PC, an SBCR9 Serial Debug cable (Item# CA429), and  any terminal client application such as PuTTY
(See Appendix A). For this procedure, we will demonstrate the use of PuUTTY.

Connect the 4 -pin keyed female end of the SBGR9 RS232 cable into the SBC -R9 connector J6. Connect the
DB9 end of the SBC -R9 RS232 cable into an available serial port on the host PC.
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Run PuTTY and select o0Serial 6 fr om ldertifytheQpaopee g ©OMyporsnantberi o
and always assign the speed (baud) equal to 115200. Set Data bits to 8, Stop bits to 1, Parity to No ne, and
Flow control to None . (See Figure 26 .)

Figure 26. PuTTY Serial configuration
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