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1. Before You Start.

= Itemssupplied in the HelloDevice 1100 Starter Kit

Items Piece(s)
HelloDevice 1100 Main Board 1
\V/ Switching M I P

Hardware 5V Switching Mode Power Supply (SMPS) or Power Adaptor 1
Demo Board for 1/0 Control 1
Cablefor 1/0 Control (20 pins, 2.5mm pitch) 2
HelloDevice Utility Software and Sample Demo Program

Software _ 1
(Download the latest version at http://www.sena.com)

User Manual 1

= Operating Environment
- Voltage Supply = 5V DC £10%
- Current Supply = 200mA or lower
- Operating Humidity = 0 ~ 95%
- Operating Temperature= 0 ~ 50 Degrees Centigrade

= Technical Support
Sena Technologies, Inc.
210 Y angjae-dong, Seocho-gu, Seoul, Korea 137-130
Phone: (+82-2) 573-7772
Fax: (+82-2) 573-7710

Email: support@sena.com

http://www.sena.com
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2. Overview

The HelloDevice is a connectivity solution that allows any device in any industry to communicate over any
network, using any interface. The HelloDevice 1x00 product family is a board-level Ethernet controller that lets
manufacturers and system integrators connect devices such as home appliances and industrial control systems
directly to the Internet via Ethernet, and remotely communicate with and control them with standard web
browsers such as Microsoft Explore and Netscape Navigator. The HelloDevice 1x00 product family is

categorized into three types depending on how the HelloDevice connects to a user device:
= Digital 1/0O communication module (HelloDevice 1100)
»  Dual-port RAM communication module (HelloDevice 1200)

= Serial communication module (HelloDevice 1300)

Table 2.1 shows the basic specifications of the HelloDevice 1x00 Series.

Model HelloDevice 1100 HelloDevice 1200 HelloDevice 1300
Basic Spec.
CPU Scenix Sx52BD
(8 bits microprocessor, 50 MIPS)
Memory 512 Kb flash memory
(Saves user Web files)
Network 10 Base-T Ethernet Interface (IEEES02.3)
Connection
Connection to the ilr?ptftontad points digra 1 channel
User device 16 contact points digital 2 KB dual port RAM RS-232/485
output Max. 38,400 bps

Internet Protocol
Support

HTTP'/ SMTP/BOOTP

TCP/UDP

IP/ICMP/ARP

Ethernet (IEEE802.3)

Utility Software

HelloDevice utility software (for Windows 95/98/NT/2000 platform)
. |P addressing and Web page uploading

Table 2.1 Basic specifications of the HelloDevice 1x00

1

Currently, HTTP 1.1 specifications are supported.
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3. Main Board Specifications

The hardware configuration and the system block diagram of the HelloDevice 1100 Main Board are shown
below in Figure 3.1 and Figure 3.2. (The board layout in Figure 3.1 may be dightly different from the layout of

the HelloDevice main board in the Starter Kit for the performance improvement.)

3 16 points digital Input 16 points digital output 10 Base-T
(5V TTL) (BVTTL) Ethernet Controller

512 Kb
Flash Memory

Status Display LED

Pow er Collision

Rx Tx

RJ45 Ethernet (2]
Connector i - Pow er Supply
Microprocessor (5vDC)

Figure 3.1. HelloDevice 1100 Configuration and Components

10 Base-T Ethernet controller
filter < » (10 Base-T)

RJA5 connector
to Ethernet I

Sx52BD 512KB
Mi Croprocessor P> fah Memory

Power 1
supply™ |

16 point TTL input
16 point TTL output

Figure 3.2. HelloDevice 1100 System Block Diagram
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3.1 Power Supply

= Voltage supply = 5V DC £10%
= Current supply = 200mA or lower

3.2 Microprocessor Specifications
= Scenix SX52BD 8 Bit Microprocessor
= 4 KByte Program Memory

= 52-pin PQFP (See Figure 3.1, Part [2])

3.3 Ethernet Interface

The HelloDevice is connected to an Ethernet hub or switch by the RJ45 connector on the Main Board. Distances
of up to 100m are supported.

3.3.1 Ethernet Controller

The Ethernet Controller provides the functions of framing and addressing data, and detecting and avoiding errors
and collisions (See Figure 3.1, Part [3-1]).

3.3.2 Specifications

= RedTek Full-duplex Ethernet Controller: RTL8019AS

= Supports 10 base-5, 10 base-2 and 10 base-T compliant with IEEE802.3
= 16 KByte SRAM

= NE2000 Compatible

3.3.3 RJ45 Connector

= Shielded Connector compliant with AT& T258 specifications (See Figure 3.1, Part [3-2])



Starter Kit and User Manual for the HelloDevice 1100

18
Pin No. | Description Red Line
m 1 Tx+ White with orange
2 Tx- Orange
1=Tx+ 8=NC 3 Rx+ White with green
4 Not used Blue
2=Tx 7=NC 5 Not used White with blue
6 Rx- Green
3=Rx+ 6=Rx- 7 Not used White with brown
8 Not used Brown
4=NC 5=NC

Figure 3.3. RJ45 connector

3.3.4 Status Indicator LED's

There are four status indicator LED’ swhich indicate the following: (See Figure 3.1, Part [3-3]).

=  Power LED
Indicates the Power-On status of the HelloDevice.
= RxLED

Indicates that the Ethernet controller is receiving Ethernet packets from the network. If it is correctly
connected to the network, this LED will blink when packets are received

= TxLED
Indicates that the Ethernet controller is sending packets. Before setting the HelloDevice network
configuration, this LED will blink every second. After network configuration, if connected correctly, this
LED blinks only in response to requests from the user's PC, for example ping or server activity.

= CollisonLED

Indicates that one or more Ethernet packets transmitted from the Ethernet controller to the network may

have collided with another packets. In this case, the Ethernet controller will automatically resend the packets.
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3.4 Digital I/0O Interface

The digital 1/0O interface of the HelloDevice 1100 is equipped with 16 input / 16 output contact points. Users can
connect switch or On/Off sensors to the input contact points, or connect LED or On/Off actuators to the output
contact points. The following table shows the voltage specifications for 1/0 control. The power supply for the
operation comes from the HelloDevice connectors.

Min. Normal | Max.
C_ontrol Voltage Level
Signal V) V) V)
I Hi vol ViH 2 5
Input nput Hi voltage (Vi .)
Input Low voltage (ViL) 0 0.8
Output Hi voltage (VoH) 25 5
Output
Output Low voltage (VoL )

Table 3.1. Voltage specifications for HelloDevice I/O operation

Digital 1/0 between the user device and the HelloDevice is performed through 2.5mm pitch, 20-pin connector J1
and J2. The Figure 3.4 shows pin assignment of the I/O connectors.

5V TTL Input Contact Point (16) 5V TTL Output Contact Point (16)
Vce GND Vce GND
2 10 [ 12 | 14 | 16 | 18 | 20 2 10 | 12 | 14 | 16 | 18 | 20
1 9 11 | 13 | 15 | 17 | 19 1 9 11 | 13 | 15 | 17 | 19
e GND/ / Ve oD

-5 | i b

[ womod__ = [ 1 P
Tk |l
L ET

Figure 3.4 Pin assignment of 1/O control connector
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3.5 Flash Memory

Web page resources files that the user creates to control the user device are stored in the flash memory of

HelloDevice Main Board.

» 4 MBits (512 KBytes)
= Composed of 2,048 sectors of 256 Bytes.

3.6 Firmware
The HelloDevice Firmware resides in the program memory of microprocessor. The firmware includes a TCP/IP

stack conforming to the Open System Interconnection (OSI) requirements for an Internet connection, and the

digital 1/0 interface for connection to the user devices.

Layer The HelloDevice Supports:

7 | Application HTTP EL%?% o ?’etsttien'g BOOTP

6 Presentation

5 Session

4 Transport

3 Network TCP UDP

2 Datalink IP/ICMP ARP
1 Physicd layer Ethernet (IEEE802.3)

Table 3.2. OSl 7 Layersand the HelloDevice 1100 Firmware



Starter Kit and User Manual for the HelloDevice 1100

4. Setting Up the Hardware

The HelloDevice 1100 is as follows:

= |nstall the HelloDevice Utility Software on user's PC

= Connect the HelloDevice to the power supply and Ethernet
= Set the IP address of HelloDevice

= Check the HelloDevice network connection.

4.1 Installing Utility Software

Run setup1x00.exe in the HelloDevice CD-ROM from the PC that is connect to the network. Setup1x00.exe

runs on Microsoft Windows 95/98, NT and 2000. Select [Complete] and press [Next] button in the setup type
display screen.

‘Setup Type
Choose the setup type that best suits your needs,

et ShiEl

Figure4.1. Initial screen of the HelloDevice utility softwar e installation program
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The setup program will automatically be installed onto c:\Program Files\HelloDevice utility folder.

ji HelloDevice Utility Software for HD' 100 Setup

Installing HelloDevice Utility Software for HD 100

The program Features vou selected are being installed.

@] Please wait while the Instalishield Setup wizard installs HellaDevice Utiity.
i Software for HD 100, This may take several minutes,
Status:
Copying new files:

[rsta| Bhield

Figure 4.2. Screen that shows the HelloDevice utility softwareisbeing installed
Once setup is completed, a shortcut icon of the HelloDevice Utility Software is created on the desktop and on the

program menu. If the following HelloDevice utility main window appears when the shortcut is clicked, the setup
has been successfully completed.

S HelloDevice Utity Softwore for HD 1300 ISIER|
[P SetUp | web Files | Sys Setup |
~BootP DB
Tupe | Len | HDIP | HD MaC | Gateway
4] | b

STATUS [Moritoring ..

Shat S [P Fird

BootP EfiniiE :
Elear

Figure 4.3. Initial screen for the HelloDevice utility software
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4.2 Connecting Hardware

(1) Connect the 5V DC power supply adaptor to the HelloDevice and press the Reset button.

110/220 V

5V Power

HelloDevice

Figure 4.4. 5V power connection to the HelloDevice

(2) Connect the HelloDevice to the Ethernet hub through the RJ45 connector.
(Refer to the Chapter 3 Main Board Specifications for more details on the RJ45 connector.)

110/220 V

|uog{leq puRsYI3

5V Power .
HelloDevice

Ethernet Cable

Hub & Switch

Figure 4.5. Connection of the HelloDevice and Ethernet cable

(3) Check to seeif the Tx LED of the HelloDevice Status Display LED blinks periodically (one-second interval).
(See the [Status LED] in the Figure 3.1)

10
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4.3 Configuring Network

In order for a HelloDevice to function as a server on the network, a static |P address must be set for the

HelloDevice. This section describes how to configure and change | P address for a HelloDevice.

4.3.1 Setting | P Address

The HelloDevice Utility Software is used to set up an IP address for a HelloDevice by utilizing BOOTP
(BOOTstrap Protocol), which is defined in the Internet protocol standard, RFC-951 and RFC-1542. The Utility
Software provides BOOTP a server function, and will respond to the BOOTP request of the HelloDevice.

Since the factory default setting of the HelloDevice |P address is 0.0.0.0, the HelloDevice sends BOOTP request
for IP assignment, when it is powered up for the first time. Thus, users can see Tx LED keeps blinking
periodically as areminder (See Figure 3.1, Status LED).

Since IP address of the HelloDevice is managed by an IP address database, a properly alocated MAC?-IP
address record should be entered into the database. For a valid IP address, users should ask their network
administrator.

Take the following steps to set up the I P address, using the HelloDevice Utility Software.

g HelloDevice Liility Software for HDC 1x00

I Set-Up | Web Files | Sys Set-up | I3
_BaptP DB
Type [ Len | HOOP | HD MAC | Gatew

BOOTP database record

management function

BOOTP database list

1] |
STATUS  |Monitoring ..,

BootP B P
Siﬂ |/' e, | IF‘FIndA_l /' Clear |

1

[

BOOTP server function IP address tracing/modifying function

Figure 4.6 | P address setting screen of the HelloDevice utility software

2 MAC(Media Access Control) address is total 6 bytes and it is composed of 3 bytes-organization code and 3
bytes-product code. MAC address of HelloDevice is composed of 00-01-95 which is a company code and XX-xx-
xx which isaproduct code. E.g. 00-01-95-01-aa-08

1
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Setting an | P address with the HelloDevice Utility Softwar e
(1) Run the HelloDevice Utility shortcut icon on the desktop of your PC and select [IP Set-up] menu click
on the [IP Set-up] window. This window provides the BOOTP server function for |P address setup (([BootP

Start], [BootP Stop]), trace function ([IP Find]) and IP address initialize functions ([P Clear]).

(2) Pressthe [Add] button and enter the BOOTP database record as shown below.

D

3|

i Setting for BootP

MAC Type | I
MAC Length |E

1P | 192 . 168 . 1 . 15
MAC |00 :jo1 ;[s5 :|o4 :Jo2 ;|03
Gateway Addr | 192 . 168 . 1 . 1|

SubnetMask | 255 . 255 . 255 . O

Add Cancel ]

Figure 4.7 BOOTP Database Record Input Window

Enter MAC address, IP address of HelloDevice. 1 and 6 should be aways fixed for H/W address type and H/W
address length items for Ethernet. MAC address is printed on the sticker on the Ethernet controller chip of
HelloDevice main board. Figure 4.7 shows an example setting of 00:01:95:04:02:03 MAC address and
192.168.1.15 I P address. Since the BOOTP function of HelloDevice is working by using broadcast message, you
don’t have to enter gateway address and sub net mask.

(3) Click [Add] button to finish database editing.
The records entered in step (2) are added to the | P database.

(4) Launch the functions of BOOTP by pressing the [BootP start] button.

The HelloDevice Utility will then operate as a BOOTP server. Note that the message on the [Status] bar will
change from “Monitoring” to “Listening BOOTP request”.

If HelloDevice Utility gets BOOTP request from a certain HelloDevice which does not exist in BOOTP DB
List, it will run"DB Setting for BOOTP" window automatically. User should enter |P address and Gateway
address of the HelloDevice, and add them to BOOTP DB list.

12
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(5) Check the status of Tx LED on HelloDevice.

The HelloDevice Utility Software will send areply for 1P assignment to the BOOTP request of the HelloDevice.
The Tx LED will be blinking periodically to indicate a BOOTP request. At this point, [Status] bar displays the
“BootP reply sent... [ 192.168. 1. 15]” message. Wait until Tx LED does not blink any longer, and then stop the
functions of BOOTP server by clicking [BOOTP Stop] button.

(6) Use the ping command to check your | P address setting of HelloDevice.
Run the ping program at the command prompt. If your |P addressis correctly set, the response to the ping will be
asfollows:
>> ping 192.168.1.15
>> Pinging 192.168.1.15 with 32 bytes of data:
Reply from 192.168.1.15: bytes=32 time=10ms TTL=251
Reply from 192.168.1.15: bytes=32 time<10ms TTL=251
Reply from 192.168.1.15: bytes=32 time=10ms TTL=251

If the response above is not displayed, the IP address was not entered correctly, so you should repeat steps (4),
(5) and (6).

(7) Use [IP Find] to identify IP address setting of HelloDevice.
Click [IP Find] button, and the window in figure 4.8 will be shown. Enter the MAC address of HelloDevice and
click [Find] button. The | P address currently set in the “Found IP” item will be displayed.

Find IP Dialag 'EE

MAC
[oo :fo1 :jas :|o4 :Joz :|o3

Histary Delete Histony

FoundIP | 192 .168 . 1 . 15

IHE[:E:iv'ﬂd

Cancel

Figure 4.8 | P address check using the [I P Find] function

(8) Check if the HelloDevice web server operates correctly.
The HelloDevice has a built-in 404.html file in flash memory (factory default). To check the functions of your
web server, run any web browser and connect to the address http://192.168.1.15. The web page in Figure 4.9

13
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verifies that the HelloDevice works successfully as aweb server.

-'EI' iroi; Rezouscs Bl lound - Mesiozolt T enoel Expho e

FM Ed Whw Fasdie  Toock  Heb -
o e e B Sy 8 e SRR R B i
Back  Hin Slop Rl Home | Saach Fescise Helmy | W&l P
Peies: | B el 21 BLS =] e | |l
=]
Welcome !

Y ou are currently looking at HelloDevice's 404.html web page.
I you can see this, it reeans that the mstallation of the HelloDevice web

server was snccessful. You may now add content o this directory and

replace this page.

Go to home

Pl [ el

B

Figure 4.9 HelloDevice default Web page

4.3.2 Changing | P address

To change the IP address, initidize the IP address to the factory default value of 0.0.0.0, and repeat the
procedures of setting an IP address in section 4.3.1. At this point, ask your network administrator for a new P
address. For example, let's try to change | P address of 192.168.1.15 t0 192.168.1.18.

(2) Initializing | P address
Before you initialize |P address of HelloDevice, you have to remove IPPMAC address data stored in your PC.
This information is stored in ARP cache, and you can make sure what is stored in the cache by using the

following command. Thisis the response of the command in case that | P address of user PC is 192.168.1.100.

>>arp -a
Interface: 192.168.1.100 on Interface 2

I nternet Address Physi cal Address Type
192.168. 1. 15 00- 01- 95-04- 02-03 dynamc
192. 168. 1. 23 01-a0-11-34-11-0d dynami ¢

14
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Remove the corresponding item to the current HelloDevice information by using the following command.
>> arp —d 192.168.1. 15

Now, you are ready to initialize current |P address of HelloDevice.

Go to [IP Setup] window and click [IP Clear] button to display a window where you can clear the |P address. If
you want to clear the current 1P address of 192.168.1.15, just enter the current setting of the IP address as shown
below in figure 4.10 and click [OK] button. Then, the present IP address of 192.168.1.15 set on HelloDevice will
be changed to factory default of 0.0.0.0.

x|

Current IP |1EIE.1EE. 1 .15

History | 0K | Cancel |

Figure 4.10 I P address Clear window

(2) Verifying theinitialization of an | P address
Check if Tx LED of HelloDevice blinks. When an IP address is initidized, the HelloDevice will send the
BOOTP request message. The Tx LED of the HelloDevice will keep blinking.

(3) Resetting an | P address
To reset an IP address to 192.168.1.18, edit/modify the contents of the IP address database using the [Edit]
function and repeat the procedures of setting an IP address in section 4.3.1.

X

MAC Type ||

MAC Length |['.

1P | 192 . 168 . 1 . 18
MAC 00 ;[01 ;j95 :[o4 :Jo2 ;|03
Gateway Addr | 192 . 168 . 1 . 1
SubnetMask | 255 . 255 . 255 . O

Edit | Cancel |

Figure4.11 | P address change using the [Edit] function in the | P addr ess database

15
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5. Quick Tour

This chapter describes how to build a homepage on the HelloDevice web server and demonstrates 1/O control
between the HelloDevice Main Board and Demo Board. The following sample program files are included in the
Starter Kit.

1) First Web server demo sample
2) Demo sample of 1/O control through the Web
3) Java applet source code for 1/0 demo

4) C program source code for 1/0 demo

In chapter 5.1, we will start the Web server using the sample 1), and control the I/O device of the demo board
through the Web using the sample 2). Sample 3) and 4) will be covered in Chapter 6 Implementing 1/0 Control

Function for the User Device.

=l l___j HelloDevice Utility

= ,"-_j Sample (1)
- i DF‘HDEM
|_.4_] FirstDierfio

#l-_] images Sample (2)
] 10Demo
- L. SeralDema
=-E3 56
I‘—‘-{_J DPRDermo
= ‘L.J 5
=3 Java
|_.4_J I0Demo Sample (3)
B C
=3 Java
I_| 4_,] seriallemo
#
&3

{5 C Sample (4)
{3 Java

Figure5.1 L ocations of HelloDevice Sample Files

5.1 Building a Homepage

For the HelloDevice to function as aweb server, web resources like HTML files, image files, and Java classfiles
should be stored on the flash memory of the HelloDevice up to 256 files or atotal data size of 500 KByte can be

16
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stored on the flash memory.

Since the HelloDevice does not use a genera operating ststems, web files are managed in the form of “file index
table”. Web files are stored in the flash memory of the HelloDevice by building an integrated image file and
then uploading it onto the HelloDevice. This image file contains a file index table that is recognized only by
HelloDevice web server. The HelloDevice Utility Software provides the functions of building and uploading this
type of file.

To make HelloDevice function as aweb server, perform the following steps:

(1) Create the web pages with a web-publishing tool.

(2) Use the HelloDevice Utility Software to transform the created web pages into an uploadable form.
(3) Upload the transformed files to the HelloDevice.

(4) Use aweb browser to connect to the uploaded web page.

In this example, use the web files in the “FirstDemo” folder to construct a web server home page. These

examples are composed of: an index.html, HelloDevice block diagram and cube animation demo with a Java

applet.

(1) Select [Web files] tab to go to the window containing web file manager tools.

iap HelloDevice Utility Software for HDU 1200 !E_E

P Set-Up Weh Files | Sys Set-up |

-Wah Resource

File Mame | Size|  Index|

Find and Build Web File

‘__ List box clear
[ | \ Targel Fi——1  Sqect Build File
|

| History | Upload ., |

| Delete Histary I iMnnitnring... Upload Built File

Figure5.2. Web File Tool screen of the HelloDevice Utility Software

(2) Click [Find] button to find web filesto build.
Go to the folder containing the example files, select the top-level “FirstDemo” folder, and click [OK] button.

17
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Browse for Folder HE |

& Adabe &
] CHAT
-1 Camma Files
@] DIRECT:
-] Easy CD Creator —I
&[] FrontPage Express
=] HelloDevice Uty
. 2] Demo
- (] DPRdemo
:'_'LF_J FirztDerno

L™ canialNemn j
e

Figure5.3. Finding Web server demo files

(3) Select afile nameto build.

Save As
Sa'vé'jnrlﬁ Fy Documents j | P"E-al |j'€| |
_ 1 HellaD evice
|1 My Fictures
| My twehs
File iame:  [samplehd Save

'ﬁ'ava'aﬂl,q:ue:- |HE||I:IDE'-.-'iDE file[* hd] ;I Cancel |,.f'

4

Figure5.4. Saving Web sample Build file
Enter the file name of the built image and click [Save] button to save. By default the HelloDevice web files built,

will have the extension “hd”. The current window closes and “Build complete” dialog box appears.

(4) Enter an | P address of the HelloDevice to upload the built files.

18
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ap HelloDevice Utility 5oftware for HDY 1x00 =l |
[P Setilp MWeb Files | Sys Setup |
—w'eb Resource
File Mare | gize]  Inca
C:\Program Files\HeloDevice UtilisD.. . 18510
C:AProgram Files\HelloDewice LtilikAD... 643
C:\Program Files\HelloDewvice LtilinAD.. 2928
C:\Program Files\HelloDewvice LtilighD. .. 3579
C:MProgram Files'\HelloDevice UtilintD.... 2454
C:AProgram Files\HelloDewice LtilikAD... 2251
C:\Program Files\HelloDewvice LtilinAD.. 50 Fird
C:\Program Files\HelloDewvice LtilighD. .. 32Nz e
TN Praarars FilaciHallaMawiea T IRLRAS T 111N n
i T

|192.153. 1 .15 || | Ta_rgetﬁe_ﬁl
[ Upioad. |

| Dielete Histony | IMDnitn:nring...

Figure5.5. Entering the | P address to upload the built files

(5) Click the[Target file] button to select the built image files to upload.

LIS o = &l @ e

1 HellaDievice
|1 y Pictures
1M wiebs

zample bd

File iame:  {sample.hd Open

Files of type:  [HellaDevice filel* hd] | Cancel |

4

Figure 5.6. Screen of selecting the Build filesto upload
(6) Click [Upload] button to upload the built image files to HelloDevice.

This procedure is displayed on the Progress bar, and when it has finished, a “Flash download completed!!”
dialog box will appear.

19
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(7) Enter URL http://192.168.1.15/index.html in the web browser, and try connecting.
The web page in Figure 5.7 will appear. If not, you might not have entered the value of the IP address correctly

and as a result the web server will not operate successfully. If the web page fails to appear, check the |P address
setting of web server and reload the file.
‘B Sena Industrial Web Seavet - Miciosofl Inteinel Exploisi ] =10l

| Fle Edt 'gew  Favories  Tools  Help |-

l&-2 -9 B 49 @ 36 3 o .4

Back Frfyaard Stop Hefresh  Home | Search Favodtes  Histon it Print Edit Diznuss

_IAgamej;sj.;l;E] hitp:#/192.168.1.15/index. hitrnl =l @6o |.] Lirks
www.sena.com

llof
vice I

Embedded web server for numerous Devices !

! Low-price

€] U intemet

S

Figure5.7. HelloDevice, “FirstDemo” Web page screen

A user's homepage can be customized in the same way as described above.

5.2 1/0 Control Demo Using Demo Board

20
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The HelloDevice 1100 Starter Kit provides a Demo Board and sample programs for demonstrating digital 1/0.

This section will demonstrate the HelloDevice I/O functions.

5.2.1 Connecting the Demo Board

(2) Turn off the HelloDevice power and remove the Ethernet cable.
(2) Insert the HelloDevice to the demo board through the digital 1/0 connector.

HelloDevice

Digital I/0 Demo Board

Figure5.8. How to insert the HelloDevice into the demo boar d

(3) Connect the power to the HelloDevice again, and connect the Ethernet cable.

Ethernet Cable

auogyorq 1aulaylg

Digital 1/0 Demo Board

Figure5.9. Hardwareinstallation for HelloDevice digital 1/0O demonstraton

21
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5.2.2 Web Demonstration

Use the sample Web files located in the “IODemo” folder in HelloDevice utility software for digital 1/0 control

on the Web. (Refer to the file location in the Figure 5.1) Web files used for the digital I/0 demo are “index.html”,
“iojar” and “404.html”. This example demonstrates control of the demo board 1/0 with the HelloDevice
connected to the Web

(1) Modify the IP address in the “index.html” file in the “IODemo” folder. Input the current HelloDevice IP
address to the |IP address parameter related to the Java applet in the “index.html” file. Leave other parameter

unchanged and save thefile.

<HTML>

<HEAD>

<TI TLE>| Cdeno</ Tl TLE>
</ HEAD>

<BODY>

<H1>| Gdenp</ H1>

<APPLET CODE=I| Odeno. cl jar WDTH=250 HEl GHT=300>

<par am nane=pol | i ng val ue=1>
</ APPLET>

</ BODY>

</ HTML>

Figure5.10. Modifying the “index.html” file for digital I/O control

Notel

Severa parameters can be used for Java applet 1/O communication.

- |IPaddress: HelloDevice | P address

- TCP port: Always set as 6001

- Palling interval: 100 ms resolution, Set proper value according to the application
e.g. “polling value =1" means that 1/0 status will be polled at every 10 ms.

(2) Build and upload the Web files in the “IODemo” folder. Upload the Web page to the HelloDevice by

following the steps described in the Chapter 5.1. Select the “IODemo” folder that contains the Web files, instead
of the“FirstDemo” folder.
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(3) When uploading is completed, run the Web browser and connect to the http:/192.168.1.15/index.html. The fallowing
1/O demo Web page will gppear. This screen matches the switches and LED's on the demo board. Switch and LED migpping
isdescribed in Figure 5.12.

usufl Internet Ex___
| Fil=  Edit Wisw Favortes Tools Help | H
s e = B 8
Back  Fojpad Stop  Refresh  Home
| sddress [@] hitp://1921681.16/nd =] G | | Links ”|
=
10demo
s
e e
T e @
# ] A ] O { )
s 1 O @
Ll O @
sl @ @
Ll e e
T e @
j |
E] Appletstated || 4 Intemat Y

Figure5.11. Web page screen of digital 1/0 demonstration

(4) Checking digital output control: Buttons on the left side of Web page are used to issue the digital output
commands (the number show the output contact points). When the user presses the “0” on the Web page, the

LED 0 on the demo board will be toggled on and toggled off when pressed again.
(5) Checking digital input detection: The LED’s on the right side of the Web page are used to display digital

input, and match the switches on the demo board. Check to see if the LED color is changed from red to green by

pressing the switch on the demo board.
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|22 E23 420 2y FJHotmell EWindows
=
IOdemo rerenees erenees
e ) e HEC
Pogd s ie |@im ool Eﬂ s g g
H . LR W &
E_IJ _QI a “‘E ::_E EB LI I (W H]r3e ::
P2l e e | @ celm zggE - E L, o
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P liclio | @ oo oRe S
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P olie|ie | @ oo el =
: : Y= B v
S i Y i dmE oE s S menm
: PN : * o0 : _ :
Pocooo: so ma Wk = LTS PR
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= 2 mE dmt el A
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Figure5.12. Relationship between the digital /O demo screen and Demo Board
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6. Connecting User Devices

The /O control commands are transferred to the HelloDevice through the TCP/IP protocol using the Internet
socket interface program installed in the user PC. The HelloDevice controls the output contact points of its 1/O
interface as “high” or “low”, and checks the values of the input contact points(“high” or “low”). Input values are
transmitted through the network to the socket interface program on the user PC. This provides remote command

and monitoring functions through the Internet.

Figure 6.1 shows the remote control/monitoring configuration of the HelloDevice and the command/response
path. In short, for the user to implement a hardware control and monitoring function through the Internet using

the HelloDevice, he hasto carry out two tasks:

(2) Implement the Internet socket program or Java applet as specified by the HelloDevice communication
protocol.

(2) Configure hardware to match the HelloDevice 1/O interface.

192.168.1.15
: TCP 6001 Port
A

16 Cpntact
Point3\Input

Actuato/ I Selisor
Switch

HelloDevice
Comm. Protocol

Responds to I/0 Commands to Control I/O
Contact Point Status Contact Point

v

Ethernet

192.168.1.23

User PC

Figure 6.1. Remote control/monitoring of the HelloDevice

25



Starter Kit and User Manual for the HelloDevice 1100

Chapter 6.1 will describe the HelloDevice communication protocol; Chapter 6.2 will describe the 1/0O demo
board and how to implement user hardware that complies with the HelloDevice 1/0O interface.

6.1 Communication Protocol

In order to perform remote 1/0O control on the Internet, the Internet socket interface should be implemented on
the user PC for Internet communication with the HelloDevice. The socket interface can be implemented with:

» C language-based socket program,

= Or, Javaapplet running on the Web.

The Internet socket interface for communication with the HelloDevice should be implemented according to the
TCP/IP protocol. This sendsthe 1/O control command to the current | P address and to the TCP port number 6001.
The HelloDevice interprets the commands to control the I/O device connected to the actual HelloDevice. The
Table 6.1 summarizes the communication commands and response that are sent between the socket interface and
the HelloDevice.

: L Direction
Operation Type Communication Packet
User PC HelloDevice
I I/O Get Command >
Monit I/O Stat
onitoring vs I/O Get Command Response €«
Output Control Output Set Command >

Table 6.1. List of communication commands/responses for HelloDevice /0O control

6.1.11/O Status Monitoring

I/O status is monitored by a command and its response Commands are sent from the socket interface of the user
PC to the HelloDevice in order to read the HelloDevice 1/0O status. The Figure 6.2 shows the table used to
interpret the monitoring command and its response, and output 1/O contact point.

Tvpe Number of Byte
p 1 2 [3 [4
Command to monitor the 1/0 status 0x75
. Input Contact Point | Output Contact Point
Response to 1/0 status monitoring Status Status

155 |14 | B3]r2|u|w|ols|7]6[5]4a]3|2]1]o|15 14| |2|ufw[o|s|[7]6][5][a][3][2]1]0

Input Contact Point M SB Input Contact Point L SB Output Contact Point MSB Output Contact Point L SB

Input Contact Point Status Output Contact Point Status

Figure 6.2. HelloDevice /O communication protocol
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The status value of 1/0 monitor command and response depends on user’ s design of the hardware. For

example, the status value may be set as LOW to turn on LED if LED circulitry is designed to operate as Active

LOW. The user should be careful when setting or interpreting the status value, since the result will be based on

the hardware design. Currently, the Input switches of Demo Board are designed to work as L OW-Active mode,

whereas output LED’ s are implemented as HIGH-Active mode. The examplesin this chapter will be based on

the assumption that you are using HelloDevice Demo Board.

For example, when the input contact point 0, 2, 4 and 10 are in the high state and the output contact point 1, 3

and 5 arein the high state, the HelloDevice will send the FB:EA:00:2A hexadecimal value response as shown by

the Figure 6.3. The socket interface program will interpret this value and display each input and output contact

point according to the value (Only the input contact point O, 2, 4 and 10 as well as the output contact point 1, 3

and 5 arein the high state.)

15

4 |(18|12|1|(10(9(8|7|6|5|4|3|2|1|0|1 (14|18 |12 |1 |10(9|8|7|6|5|4|3|2|1]|0O0

1

1 1 1 1 0 i1f({1f1)1j1(0]J1]JO0f1]|0]O 0 0 0 0 0 ofojofo|1j0j1f0]|1]0O0

1111|1011 ]1110| 1010 = OXFBEA 0000 | 0000 | 0010 | 1010 = 0x002A

Input Contact Point Status Output Contact Point Status

Figure 6.3. Interpretation of the 1/O status

Note:

In response to the I/O status monitoring command, 4 bytes datain total is practically required that combines 16
input points and 16 output points (32 points = 32 bits = 4 bytes), but the HelloDevice always sends 16 bytes
value to the user PC. Therefore, the user should interpret the first 4 bytes of the receiving packet. That's
because the Ethernet packet of the general PC LAN card is set to receive at least 64 bytes, including IP, TCP
headers, and the LAN card discards the packet that is shorter than minimum Ethernet packet length so that the
packet sent from the HelloDevice to the user PC cannot reach to the socket interface of the user PC. The

packet that the socket interface receives will be asfollows:

2 bytes 2 bytes 60 bytes
Input contact point status Output contact point status NULL data

6.1.2 Output Control Command

The output control command is used to set the output contact points of the HelloDevice to high or low

discretionary, and no response is generated.
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Number of Byte
Type
P 1 2 3
Output status control command 0x76 Output Contact Point Status

For example, if the user wants to set the HelloDevice output contact point 0, 1, 2 and 3 as high and others as low,
the value should be 0xO00F and send the hexadecimal value 76:00:0F to the HelloDevice as shown by the Figure
6.4.

ggsrﬁ)rl:]tangontrol Output Contact Point M SB Output Contact Point M SB

8~0 15 |14 (13 |12 |12 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1 |o
- o |o |o |o |o |o |o |o |o o o |0 |1 |1 |1 |1
0x76 0x00 OxOF

15 |14 (13 |12 | 11 | 10 |9 8 7 6 5 4 8] 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
0000 | 0000 | 0010 | 1111 = OXO00F

Output Contact Point Status

Figure 6.4. Example of output control command

6.2 Implementing Hardware

In this chapter, the I/O demo board is configured as an interface between the HelloDevice and user 1/0O device.
6.2.1 HelloDevice 1/0O Demo Board

The HelloDevice I/0O demo board is composed of 16 switches for input demo, 16 input display LED's and 16

output display LED's. The switches for input demo were designed to run at the “Low Active’, and the output
display LED's were designed to run at the “High Active’.

Switch for input demo E;IIL?DMC‘E Input  contact Input display LED
CLOSED Low ON
OPEN HIGH OFF

HelloDevice output contact point Input display LED

Low OFF

HIGH ON
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The power for the demo board is supplied from the HelloDevice through Vcc/GND pin of 20-pin 1/O interface
connector. Figure 3.4 shows the pin assignment of the HelloDevice 1/0 interface unit and 1/0 demo board.
Figure 6.6 shows the circuit diagram of the HelloDevice I/O control board. Users can design their own 1/O

hardware in consideration of this diagram.

Use two 20-pin connectors (J1 for the HelloDevice input unit and J2 for the HelloDevice output unit) to connect
the HelloDevice to the I/O demo board. Additionally, the user can connect the demo board to his I/O device by
connecting J3 to the input unit and J4 to the output unit (the HelloDevice J1 is by-pass connected to the J3 of the
demo board and HelloDevice J2 is by-pass connected to the J4 of the demo board.) When J3 and J4 on the demo
board are connected in this way, the I/O demo board included in this Starter Kit can be used to debug user’s 1/0

device.
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Figure 6.6. Circuit diagram of the HelloDevice I/O control boar d
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6.2.2 Implementing your Hardware

1) Connection to the HelloDevice
The user can directly connect his device to the HelloDevice using the 20-pin connector (2.5mm pitch) instead
of connecting through the demo board. The users can access the 5V power supply from the HelloDevice
through 20-pin connector, or provide their own power supply. The state of the input or output contact points
can be initialized to run as the High Active or Low Active. The I/O contact points of the HelloDevice run at
5V TTL power, and can recognize high or low inputs depending on the hardware design, or can set the output

status as high or low depending on user design.

2) Input Unit Design
The user device can send high or low signal of 5V TTL leve to the input interface unit of the HelloDevice
through the photocoupler. That is, when the photocoupler (PC345) connected to the input terminal of the
external device becomesan “ON” status, the input contact point unit of the HelloDevice can receive the signa

and drops from high to low.

Hello Device Vcc

R4

N pPC?
ESE T
ir <8
i

Figure 6.7. Example of input interface har dwar e design with the HelloDevice

3) Output Unit Design
The 5V TTL level signal generated by the HelloDevice is set to match the voltage level of the user device.
When the status of the output point is changed from high to low by connecting the photocoupler (PC817) of
the HelloDevice between Vcc and the output point, a relay can be used for on/off control of the connected

device Figure 6.8 shows an example of acircuit to use an output contact point.
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Hello Device Vcc

R3
10K

LED?

1 N 2
-
LED RED

ou > o~
1S019
PC817

W

Figure 6.8. Example of output interface hardware design with the HelloDevice

6.3 Sample Programs

6.3.1 Communication Using the Socket Program

lN4148x

D1

g

o

< oB
24
K1
L 45
3
L < Jon
6 g:g

DSP1a-DC24V
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330
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2
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1
KTD1028
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The following C program source code shows an example implementing the Internet socket interface using the

Berkeley socket C API. This sends and receives the I/O control signals through the TCP port number 6001 of the

HelloDevice. The users can program an application for remote 1/O control by modifying this sample code to

suite his application. The full source can be obtained in the “...\Source\C\iodemo.c’ subdirectory of the

HelloDevice installation folder.

/1

/'l Process |/O Monitor

void | Ovoni tor()

{

char cormandBuf ,
int commandLen,
int i

*ResponseBuf ;
| enRecei ved ;

/1 Initialize TCP socket
TCPSocketInit() ;

/1 Make TCP command
commandBuf | OGet
conmmandLen 1 ;

/1 Send conmmand to Hel | oDevice
err = sendto
(
sock,
&commandBuf
commandLen,
0,
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(struct sockaddr*) &cli ent Addr,
si zeof (cl i ent Addr)
if (err == -1)
{
perror(“\nsend error\n");
exit (1);

/1 Allocate buffer for incom ng packet = 16 bytes
ResponseBuf = call oc(0x10, sizeof(char)) ;

/1 Receive inconm ng packet....
| enRecei ved = recvfrom
(
sock,
ResponseBuf ,
0x10,
0,
(struct sockaddr*) &cli ent Addr,
&clientLen

)s

if (lenReceived < 0)

{
perror("\nError receiving???\n") ;
exit(0) ;

}

/1 Display inconming packet size
printf("\n% bytes received...\n", |enReceived) ;

/] Store |/ O status for future use
for (i=0; i<4; i++)
| OStatus[i] = ResponseBuf[i] ;

/1 Display |/O status
prl ntf("\n\ n*********************************\n") '

printf("lInput : 9%: 9%\t\tQutput : %: %", |OStatus[O0], |OCStatus[1],

| Cstatus[3]) ;

/1

f " " .
prlntf( *********************************\n) :

Il Free
free(ResponseBuf) ;

/1 C ose TCP socket
TCPSocket O ose() ;

/'l Process Qutput set

voi d Qut put Set ()

{

char commandBuf [ 3] ;
int commandLen ;
int out bi t =0, out dat a=0x0001 ;

/! Read output set value

printf("Select the output point to be set (0-15) :") ;
scanf ("%l", &outhbit) ;

outdata <<= outhit ;

/! Read current output status
| Ovobnitor() ;

/!l Re-Initialize TCP socket
TCPSocketInit() ;

/1 Determine the output value considering current output status
outdata |= ((IOStatus[2]<<8) | ICStatus[3]) ;

/1 Make TCP conmmand

| Cst at us[ 2],
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conmmandBuf [ 0]
commandBuf [ 1]
commandBuf [ 2]
commandLen = 3 ;

| CSet
(BYTE) ((1Cstatus[2] >> 8) & 0x000000ff) ;
(BYTE) (I COStatus[3] & 0x000000ff) ;

/1 Send conmmand to Hel | oDevice
err = sendto
(
sock,
&comuandBuf ,
commandLen,
0,
(struct sockaddr*) &cli ent Addr,
si zeof (cl i ent Addr)
it (err ==-1)
{
perror(“\nsend error\n");
exit (1);

6.3.2 Communication Using Java Applet

The program source code for a Java applet (I0demo.java, I0Comm.java, Led.java and OutButton.java) can be
found at the “...\Source\java’ subdirectory of the HelloDevice installation folder. The users can build his own
Weh-based remote I/O control by inserting this Java applet in to their Web page.

The following Java program source shows an example implementing the Internet socket interface using a Java

applet that sends and receives 1/0 control signals through the TCP port number 6001 of the HelloDevice.

/* Qutput read */
public int readVal ueTCP() {
Socket socket TCP = nul | ;
int tnp = 0;
int inputbData 0;
byte rxData[] new byte[ 16];
byte data[] = { COWAND_GET};
try {
socket TCP = new Socket (| net Addr ess. get ByNane(m _host), mport);
socket TCP. set TcpNoDel ay(true);
socket TCP. get Qut put Strean().wite(data, 0O, data.length);
i nstream = new Dat al nput St r ean( socket TCP. get | nput Stream()) ;
tnp = instreamread(rxData, 0, rxData.length);
if (tnp !'=-1) {
inputData = (int) (rxData[2] << 8 | (rxData[3] & 0x00ff));
input Data &= Oxffff;

socket TCP. cl ose();
i nstream cl ose();
} catch (Exception e) {
Systemout.printin("Err : " + e);
}

return inputData;

}

/* Qutput wite */

public void wirteVal ueTCP(i nt outdata) {
Socket socket TCP = nul | ;
byte[] data = new byte[4];
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data[ 0] = COMVAND_SET;
data[1] = (byte) ((outdata >> 8) & 0x000000ff);
data[2] = (byte) (outdata & 0x000000ff);

Il Initialize socket

try {
socket TCP = new Socket (| net Addr ess. get ByNane(m _host), mport);
socket TCP. set TcpNoDel ay(truj he);
socket TCP. get Qut put Strean().wite(data, O, data.length);
socket TCP. cl ose();

} catch (Exception e) {
Systemout.printin("Err: " + e);

}
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Appendix A. | P address configuration by using cross-over Ethernet cable

Y ou may configure the wrong IP address for the HelloDevice that cannot be run in your current network
environment. Y ou might not initialize the | P address of the HelloDevice before you install it to different network
environment. In these cases, you cannot access the HelloDevice via network, since only network-based |P
configuration function is provided in the HelloDevice.

In these cases, you will have to use cross-over Ethernet cable for communication with the HelloDevice. The
ordinary Ethernet cableis straight type, in which Rx lineis connected into Rx line of other side and Tx line with
Tx line of other side. Meanwhile, crossover Ethernet cable is a cable with Rx connected to Tx of the other side,

and Tx to Rx of the other side.

Straight Ethernet cable Cross-over Ethernet cable
Rx+ Rx+ RX+ TX-
Rx- Rx- Rx- >< Tx+
Tx+ Tx+ Tx+ RX-
Tx- Tx- TX- >< Rx+

Y ou can emulate the 1:1 networking if you hook up cross-over cable between your PC and the HelloDevice,
without being affected by network routing. Take following steps for IP address reconfiguration.

1) Remove Ethernet cable from your PC

2) Directly hook up cross-over cable between your PC and the HelloDevice

5Vpower suply

HelloDevice

User PC

Cross over
Ethernet
Cable
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3) Configure the network environment set-up of your PC so that it can communicate with the HelloDevice.

TCP/IP parameters of network configuration should be modified temporarily.

e.g. Let's say that |P address of the HelloDevice is 192.168.1.23 and that of your PC is 172.168.1.22. Modify the
I P address of your PC and gateway as shown in the following picture.

'
TCP/IP Properties (2 [ x]

Bindings. | Advanced | MetBI0S ]
DMS Configuration I Gateway I WINS Configuration 1P Address.

A IP address can be autamatically aszigned to this computer.
I pour nebwork doss not automatically assign IP addiesses. ask
your nefwork adrministeator forsan address: and ther ope it in
the space below: : = :

{ Obtain an 1P address autonratically
1% Specify an |P address:

IPAddess:  [192.168. 1 . 27] |

SubnetMask:  |255.255.2556. 0 |

qlS- I Eance_l |
e

Y ou may modify the IP addressto different IP address of 192.168.1.xx other than 192.168.1.23, since those
addresses can also be working in the subnet. Then, press [OK] button. Y ou will have to keep in mind your
original network environment set-up parameters, since thisis temporary set-up for IP address reconfiguration of
the HelloDevice.

4) Make sure if your PC can communicate with the HelloDevice by using ping utility

>> ping 192.168. 1. 23

>> Pinging 192.168.1.23 with 32 bytes of data:
Reply from 192. 168. 1. 23: bytes=32 tine=10ns TTL=251
Reply from 192. 168. 1. 23: bytes=32 tine<lOns TTL=251
Reply from 192. 168. 1. 23: bytes=32 tine=10ns TTL=251

5) Run the HelloDevice Utility program

6) Take steps described in chapter 4.3.2, “ Changing | P address’
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