ETHB8020 - 20 Relays at 16A, 8 Analogue | nputs

Technical Documentation

Overview
The ETH8020 provides 20 volt free contact relaypatg with a current rating of up to 16Amp each 8rahalogue inputs. The mof
regulated or unregulated. The DC input jack is 2rilwith positive core polarity, DC supplies are riegd to supply at least 1A at 1
Over) types. The normally open, normally closed emehmon pins are all available on the screw terisina
The Relays on the ETH8020 can be controlled froeniputs on the ETH484 or another ETH8020. Thisrsfthe opportuy a dystem wher@mpat can control an
output anywhere on the earth provided both locatame connected to the network/internet.

Operating Temperature
-40C to +70C

LED Indication
The ETH8020 provides a red LED mounted immediatelyt to each relay to indicate whether it is iroavpred staté, (LED o), |there is also two LED's ntedrin the Ethernet
connector which will flash with Ethernet trafficinally there is a green power LED next to the pssce.

Relay Power Rating
If the contact load voltage and current of theyelee in the region enclosed by the solid and dditg

he figure@ow, the relay can perfatable switching operation. If the
relay is used at a voltage or current exceedirgréfgion, the life of the contacts may be signifib ad.
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A full datasheet for the relays used on ET e:ﬂEllSFD datasheet
Connections
16A Volt Free Contacts, Normally Connected, ComnNmrmalIy Open Analogue inputs
= ...
12v dc? ack (+ve core ) > 3
B L 4
P l I I l I l I I o Analogue Input (0-5v)
el ) ¥, G = Ov ground
- e = i = 1 ‘ 5v dc output
&1 P = Analogue Input (0-5v)
RJ45 Ethernd= g G = Ov ground
16A Volt Free Contacts, Normally Connected, ComnNmrmalIy Open
First Test

Having plugged in your 12vdc power supply and Htkeconnection, start up your web browser and htpe://ETH8020 into the address bar, please note this only wiorks
windows. You will be prompted for a password asvahbelow:



r o |
Windows Security &J

The server eth8020 at Protected requires a username and password.

Warning: This server is requesting that your username and password be Lo
sent in an insecure manner (basic authentication without a secure The default IOgm IS:

connection), Username: admin
Password: password

7

| admin | The ability to change these
[esesesed | settings is shown in the
configuration section

[T Remernber my credentials

l OK | Cancel

b

You should now see the following web page:

bullets to toggle the relays or turn change the output states on the board.

The status is updated in real time. You will see this page automatically updat
commands over TCP/IP.

Firmware V1 Module Id 21 ocumentation
Hardware V1 input voltage 12v Configuration
ADC1 1023 ADC2 1023 AD 1423 ADC4 1023
ADCS 1023 ADCE 1023 ADCIALD ADCSE 1023

\V4
Relay's: (click to teggle)
Copyright © 2013 Devantech Ltd. ) o0 ® o ) 'Y

This web page will allow you to switch the relaysand off by clicking the relay buttons the\redigcifclgs). It also contains a link to this tect@idocumentation page.

@‘

Configuration
By clicking the configuration link it's possible tonfigure the ETH8020 IP add

Version 2 now offers a latched outputs option, thil automatically save any penpang

0y

00-1E:C0-93:F1:56
[ETH8020

[admin
\password
17494

[192.168.0.4
255.255 255.0
[192.168.0.23
[192.168.0.22
TCP/IP Password .password
Latched outputs

| Save Config |

Mapped inputs

Digital inputs are able to be configured to remptaintrol outputs on ETH002, ETH008, ETH484 or EDES, this offers simple linking and versatile usafge input in one country
can control a output in another, or across a snedWork.

There are eight independent inputs that can be ethfrpeight different relays (on the same or défferboards).

The "Address of target board" field accepts andéress or hostname (which will be converted toRaaddress by the DNS server supplied in the baamfiguration above). If the
module is on the local network then you can use the

assigned IP address, if the target is over theriatehen you need to supply the gateway in théigaration (internet source IP like your routeryahe "Address of target board" is
the IP address of the targets internet connectmpdint at the router). Accessing the target viawder is dealt with in the sectioAtcess from the Internet”.



Input mapping configuration

You can map an input to switch a relay over on another board using the configuration below.

[T] Enable Inputl [1Enable Input3

Address of target board 192 168.0.1 Address of target board 1192 168.0.1
Port 17494 Port 17494
Output mumber 1 Output mumber 5

TCP Password: (if required)  |password TCP Password: (f required) | password
[T Enable Input2 [T Enable Inputé

Address of target board 192 168.0.1 Address of target board

Port 17434 Port

Output number 2 Output mumber

TCP Password: (if required)  |password TCP Password: (if required)

[7] Enable Input3 [C] Enable Input?

Address of target board 192 168.0.1 Address of target board

Port 17494 Port

Cutput number 3 Output mumber

TCP Password: (if required)  |password TCP PasswordA]

[C] Enable Inputd [C] Enable

Address of target board 192.166.0.1 Address of tanget 192.168.0.1
Port 17494 Port '1?49_4
Output number 4 mumber 8

TCP Password: (f required) | password

Save Config |

Mapping inputsto custom devices
Following customer requests for obtaining inputegtavithout the need for polling the E
If you would like the inputs to be mapped to a oustlevice then we have a simple co
will respond with commands in yellow.

A TCP packet with 0x79 (password entry) in thetfingte, then the following bytesv
To acknowledge a password match, respond withsg, s#nd 2

Digital active (0x20) or Digital inactive (0x21)fowed by the output number
Reply with a O for success, else send 1

Note that the complete sequence must be followesh & the password fails.

Password: (@Lﬁred} \password

Pag Be achieved with the existing input mappingfiom.
aghieve this, the ETH8020 will send the commandsue, your device

dpplied above

Input monitoring example and sour ce code
We have an example of mapping the inputs to a Ripdrates on the gdefault po 4, the defsadsword of "password" (although both are easignged in the source code)
and requires the ETH8020 input mapping to be pdiatehe host PC \P .JAdit's having toteotly listen it's a multi thread program

H |nput maonitor = | El |

i [npwt2 | [inpt3 | [nputs |

>[ lnput5 | [ Input6 | [ Input 7 | [ input @ |

Factory Reset

Should it be necessary to reset the ghitsded| condition then the end two contacts oftheof 5 holes near the large chip on the sideastdhe Ethernet connection
must be shorted together at boardQ shorted until the green power LED starfatsh, this will take up to 5 seconds. The greeWall flash as the settings are
reset, please wait until the LED finjshe gyl de’ not remove power during this period

flashinhg tward using our custom windows program. The updeterently available are:

QteWay/femoved in http config pagénag were not required, new latching function addedonfig and board name now appears correctly BNSI

V5 - 13/08/2014 Fixed ASCIlI command buffer overruns
V6 - 25/02/2015 Corrected issue with http password length o€&racters
V7 - 16/11/2015 Digital input mapping functionality added, htodmmands now respond with board relay and inptiista

Using theEthernet module update

First you need to connect to the board, the progrilhscan the local network and provide any boanda list that it can see.

a5l Ethernet module update l o
S‘etup

Set port 4 i Custom IP
192.168.0.200,ETHO08

192.168.0.96,ETH484

Next you will need to specify what port the boasdacated on, this will be 17494 unless you hawenged it in the settings.




ol Ethernet module update =B =

o-! Enter [P add l‘:'| Eﬁ i

PORT rumber 17494 =

TRY

If there is a TCP/IP password the program will liegjit to be entered by clicking the password hutto

- Ethernet module update IEIM

Setup

Enter password for access

Following a successful connection you will now lxdezto click the update button to select a file

-l Ethernet module update IEIM

Setup

ETH484 v3found

A

<\

8l Select hex file to open \\J/ ﬁ
j®| || « EthemetBoards » ETH484 » V3 » ETH4B4X » dist » default » production +. )_Mﬁ!c‘ﬂ p'
&) P ’

Organize MNew folder O i l@)
S Esvarites = Name Date modified Type
| |
B Desktop | || ETH484-V3.hex 10/01/2014 11:14 HEX File —~_ \Bkﬁi
& Downloads \Y4

| Recent Places

m

= Libraries
|| Documents
{4‘- Music
[&=] Pictures

B8 videos

- Computer
&, Local Disk (C)
S administration (4

& production [N/
L design (V\MAS-E/
File name: ETH484-V3.hex O ~  [Hexfiles hey -
% I Open ‘ I Cancel |
D S — N
A4

Once the file has been opened the programming & il n gin, it's fairly short and followirits completion the board will reset (automatiggind the LED will flash
quickly while the programming sequence completesnB turn thé power off in this sequence.

e

ol Ethernet module update b = @ |

Setup

ETH484 v3 found

ETH8020 Command Set
The command set designed t
configuration settings.

Five connections are allowed at an

ro¥ide consistentsipaand new features, they are sent over TCRYIfoat 17494 (0x4456). This is the default portah be changed in the

e time, theséndependently protected but all using the spassword as defined in the board configuration.

Command .
— Action
dec| hex
16 | 10 Get Module Info - returns 3 bytes. Module It {@r ETH8020), Hardware version, Firmware version.
Digital Active - follow with 1-20 to set relay othen a time for pulsed output from 1-255 (100mslefon) or 0
32| 20 for permanent

Board will return 0 for success, 1 for failure
Digital Inactive - follow with 1-20 to turn relayfipthen a time for pulsed output from 1-255 (100msolution) o
33|21 0 for permanent
Board will return 0 for success, 1 for failure
Digital Set Outputs - follow with 3 bytes, first teywill set relays 1-8, All on = 255 (0xFF), Allfof 0, 2nd byte
35| 23 for relays 9-16, 3rd byte for relays 17-20
Board will return O for success, 1 for failure




36 | 24 Digital Get Outputs - returns 3 bytes, the firstresponds with relays 1-8, 2nd byte for relays 93k byte for
relays 17-20
37 | 25 Digital Get Inputs - returns 4 bytes, the firstethibytes are always 0, the 4th bytes bits correbpith the 8 digital
inputs, a high bit meaning input is active (drivew)
Get Analogue Voltage - follow with 1-8 for chanreld ETH8020 will respond with 2 bytes to form anhbi
50 | 32 . . -
integer (high byte first)
58 | 3A ASCII text commands (V4+) - allows a text sfrito switch outputs, see section below
119| 77 Get Serial Number - Returns the unique 6 MAE address of the module.
120| 78 Get \olts - returns relay supply voltage a® p$25 being 12.5V DC
121| 79 Password Entry - see TCP/IP password
122| 7A Get Unlock Time - see section below
123| 7B Log Out - immediately re-enables TCP/IP pasdvpootection

Digital Active/l nactive Commands

These are 3 byte commands:

The first byte is the command, 32 (active meansoor33 (inactive).
Second byte is the relay number.

Third byte is the on time. Set this to zero fortutmed operation, or 1-255 for a pulse in 100mSrirgks (100mS to 25.5 seconds).
For example:

0x20 - turn the relay on command

0x03 - relay 3

0x32 (50) - 5 seconds (50 * 100ms)

Board will return 0 for success, 1 for failure

Note - All bytes in a command must be sent in o8®/TP packet.

Digital inputs

allow you to directly connect a VFC (Volt Free Caxct). This could be from other relay contacts,
read as active. In fact anything that pulls theutrgin down to Ov will read as active. Do not thioikth
(or on, something is actively driving the input),ioactive (or off, nothing is driving the inpufom 0x25 re@s 4 bytes. The first 3 bgresalways 0. The 4th byte
returned will be encoded with each bit correspogdiwhether the input is active or inactive. Aty RS the piYis being pulled low (active)doyexternal device pulling
low. Bit O represents AD1 through to bit 7 (AD8prfexample OXED (11101101) would mean inplts AD& ABS were active.

Analogue I nputs
Eight (8) analogue inputs of Ov-5V at 10-bit resinlo are provided. The conversion is pérfgrmed Wheh send the "Get Analogue Voltage" command 0x82the channel number.
The resulting 16 bit integer will be transmittectkan two bytes (high byte first), combing

Ok
1
2
[] 10k
A1 4

Representative Analogue Input Schematic.

[55]

TCP/IP Password
If this option is enabled in the ptfp joage then a password will be required to be edteetore relay states can be changed. In the follpexample the password was
set to "apple™:

0x79 - 1st byte in frame se
'a' (0x61) - 2nd byte in frame
'p' (0x70) - 3rd byte in frame
'p' (0x70) - 4th byte in frame
'I' (0x6C) - 5th byte in frame

'e' (0x65) - 6th byte in frame

8020 to indigaassword entry
hex equivadlambrackets, full table is available letp://www.asciitable.con)/

These 6 bytes are then transmitted in the samsac#ion to the ETH8020 and if the password is cbitteen 1 will transmitted back, a failure will seB.
The board will now accept changes from the delie¢ ¢ntered the password. If communication becadiesor more than 30 seconds then the passwortggtion is re-enabled.
There is also a log-out command of Ox7B to endi®eprotection immediately.

Get Unlock Time

Returns TCP/IP password protection status:

0 - password protection is enabled and passworg Entequired before changes can be made

1 to 30 - seconds until TCP/IP password protedsae-enabled. All authorised commands set thertlmek to 30 seconds (including this one).
255 - TCP/IP password is not enabled.

ASCII text commands DOA and DOI (V4+ firmware needed)
Following customer request we have added a fe#tateallows the outputs to be switched using an IAStEing, devices like a Mobotix camera can nowtskvrelays with simple



strings.

The string for activating outputl for 5 secondfisnatted using comma seperated variables witliaf@wving syntax:

":DOA,1,50,password"

To break this down ":" (hex 3A) at the start of #ieng indicates that there is an ASCII messadeltow, "DOA" is digital output active, "1" is theutput number, then "50" for 5
seconds (50x100ms) and finally the TCP passworap(ilicable).

If I wanted to make output 2 inactive for 3 secohdsuld use:

":DOI,2,30,password"

To break this down ":" (hex 3A) at the start of 8igng indicates that there is an ASCII messadeltow, "DOI" is digital output inactive, "2" ise output number, then “30" for 3
seconds (30x100ms) and finally the TCP passworap(ilicable).

Assuming no password is used the previous commandidvsimply be:

"DO0I,2,30 "

HTML commands DOAx and DOIx (V4+ firmware needed)
Another customer requested feature, allowing thé@alioutputs to be switched by the http get fumtuch as used in some voice over ip phones (V@tR) can use the http get
function to write to the io.cgi file with the folding syntax:
192.168.0.200/i0.cgi?DOA2=10

This would use the default address (192.168.0.266)make output 2 active for 1 second.
Another example would be to set output 1 inactiwel0 seconds:
192.168.0.200/i0.cgi?DOI1=10

You can test these functions by typing them diyeictio the address bar of most internet browselso Ae aware that you may neex ! tps@titation in the http
configuration if your control device does not sugpb

IP Addresses & DHCP Servers

subnet.
The next step is to set your computers IP adde$92.168.0.x where x is in the range of 1 to 286rwt 200 (th¢
The subnet mask dictates what IP addresses thafP€mmunicate with, we set this to 255.255.256.the PC

"l Local Area Connection Properties

Metworking

Connect using;
l"-'l" Realtek PCle GBE Family Controller

This connection uses the following items:

W] 2% Clignt for Microsoft Networks L . )
Ml /= QoS Packet Scheduler This image is\for\a njng Windows 7.

4=} File and Frinter Sharing for Microsoft Networks To get e TGP/I grties screen, go to:

W s Intemet Protacel Version 6 (TCP/IPvE) Conty norkand Sharing Center->LocaaA€onnection->Properties.
T2l riemet Protocol Version 4 (TCF/IPv4) | | Se, gtocol Version 4(TCP/IPv4) frdma scroll box and click Properties.

W] -« Link-Layer Topology Discovery Mapper 140 Driver
W] -+ Link-Layer Topology Discovery Responder

/]
Install... | Properties )
Description
Transmission Control Protocol/Intemet Protocol. The default \

wide area network protocol that provides communication
across diverse interconnected networks.

Test program and example sour ce code
To get the ETH8020 up and running in the
source code for this program. You may

we have put together an example pragrademonstrate the functionality of the modWee provide the full
See how it works or use it as a startingtor your own application.

TN\ _ _
BErpeny e} ela
etup Rgfay fet

A _ Analog channels I
N [E EJ e ETHa020 v1 found
. e
LAY 3 [RELAY 13| [EJ 1023 _ o o r1:ﬂCm} ‘_}12'2\' =
: ay pulse time {100 ms [
— ] 0 — Pk
Creovs ) (rewve ] ) o p—
Creve ) — - —
[Feny | I W —
(— o —
Crero ) (-

Visual studio express C# examples

The test program is available as Visual C# expready built installation fileGere or as Visual C# express project with sourcesfilere
A Basic example is availabkere

Visual studio express is provided free from Micrbsbttp://www.microsoft.com/exPress/download/

Access from the Internet
The ETH8020 can be controlled over the internebalnas easily as on your local network. Your nekweitl most likely be connected to the internetlwé broadband router. This



will provide NAT (Network Address Translation) aRtétewall services. To access the ETH8020 from miernet you will need to open up port 17494 (orcliiver port you have
your module set to - you can select any port yashjvio allow incoming TCP connections. Be carefutlto open up any other ports. There are a widetyeof routers and we
cannot give details for all of them. If in doubkasur system administrator for assistance. Thiediohg shows how to open up a port on a Netgear B38uter.

After logging on to your routers setup page, th& thing to do is create a new service. Clicklom "Services" menu then "Add Custo|
TCP and enter the ETH8020's port address for hatistart and finish ports. Click "Apply".

you close the routers setup pages, go to the "R&#iz&¢us” menu and make a note of itsy)sf\bs\ ) is the routers internet facing Iéress.

all ETHE020 test { ( \ \ = B ¥ |

Setup Relayset

To test this you will need a computer that hagv
select Custom IP. In the pop-up box enter you

Android & iPhone Apps.
We have a free api® network available
the app.

Add Services

Service Definition

Type: TCP W
Start Port:
Finish Part:

Cancel

jce". Eateame for the service, select

Inbound Services

Service [ETH8020(TCP-17497) K4
Action [ALLOW always v
[192 |-[188 |.o ].[e7 ]

Send to LAN Server

WAN Users

I
i
=+

Log

v

(reav2 | (-

A\ ] ]
ol Enter IP addyff’\ \ .
Z 0 ;

RELAY 5

RELAY 15

4

Board dimensions



6.35mm (0.25")

110.49mm (4.35")

6.35mm (0.25")

19.05mm (0.75")

176.53mm (6.95")

19.05mm (0.75")
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