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Introduction

The JED 439 device is a manual or remote controlled 8RB her designed particularly to handle USB interface
switching between two computers connected via this deviae Electronic White-Board in a school or university
classroom.

In such a classroom setup, there is typically one tiMadmputer (called USB Device A) which is normally cocieel
to the whiteboard USB connection and receives pen positionriafmm from it. When a lecturer brings in a laptop
which is to take over the whiteboard USB connection, the dabitethe laptop connects into USB port B on the 439
and can then be switched to the whiteboard under controé girthhector or A/V system controller (a JED
T430/T440/T460 or some other device.) Typically this isedanthe same time the projector controller switches t
projector from RGB1 to RGB2 to display the laptop’s V@utput rather than the “main” VGA signal.

Control modes

There are a number of ways in which the A/V control syst@mcontrol which USB device is switched to the
whiteboard (and also command a complete disconnect fromhiteboard so that non-electronic drawing, e.g. with a
felt pen, does not generate erroneous signals to either compunhmary, these are:

Manual three-position toggle switch on the front panel (BegicDevice B and a neutral centre-OFF position).
Front panel LEDs indicate the currently selected chaffabth LEDs are OFF, no channel is connected;

Double-contact contact closure input to ground, one inputfeadhevice A and Device B, with disconnection if
neither contact is closed to ground;

RS232 command input from an A/V controller, with simple AS&iinmands to select Device A, Device B or if
both off, disconnect both USB lines; and

Single contact closure input to ground from a relay, an t@glign an A/V system or a remotely mounted switch
(Contact open selects Device A, contact closed to groundssé€levice B); and

“Auto” mode, where the 439 senses the 5-volt supplydméhe USB cables. If no USB cables are powered by a
computer on the other end then there is no connedtiongh the 439 device. If either cable is powered
individually, then that cable is connected through the device. THBCables are powered, then Device B
(typically the laptop) has priority, and is conneci@5232 enable/disable has been added at Rev V03)

Modes are selected via links on the back as part of ttiegwd the 439.
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Switching technique

All switching is done by small, gold-contact mechanical elayd no connection is made to the signal lines of thg US
lines: they are just switched. An internal microprocessaitrols the four internal relays, sequences themapeply
disconnect the data lines then the power line 0.5 of a ddater, and when connecting, the connect the power line and
then the data line 0.5 of a second later. (Power connectisagtpaugh relays rated at 4 amps.)

This simulates the offset connections used in USB connectanewins of varying length connect power before data,
when plugging in, and disconnect data before power when unplugginged™rack wiring in the 439 device uses
impedance and length matched traces.

Signal Connections

The USB input connections from Device A and Device B tolBare USB-B type. This allows two Type A to Type B
cables to connect the two computers into the T439.

The USB output socket on the 439 is a vertical Type A, allowiadtird Type A to Type B cable to connect into the
whiteboard.

Power connections
Power inputs to the 439 are duplicated:

A coaxial power connector for 12 volts DC input matches the 12dwer pack type SX2R-120-1000 which JED
offers as part numb&AK12-1A; and

A two-terminal plug-in Phoenix screw terminal connector wiredarallel with the coaxial connector.

Thus a plug pack can be plugged into the 439 directly anémpdrawn off via the two-terminal plug-in connector to run
a JED T430/T440/T460. Alternatively plus 12 volts can be drasm fsther sources (such as the JED T461 audio
system) and wired into the two-terminal connector. Polaitydicated alongside the connectors.

Power input requirements are +12v +/- 5% at under 100mA.

Control connections
Control inputs to the 439 are via rear Phoenix screwitetm

A four-pin “Control” connector has a ground, two channel sielecignal inputs and a “mode” control input; and
A three-pin RS232 connector with ground, Rx and Tx.

Again, connections are shown alongside the connectors.
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Operational modes

Default / Absolute mode: Two select inputs/commands
Mode selected by: No link on mode pin to ground.

Manual channel selection is done by the front panel switch foseilegtion of Device A or Device B directly, or we can
have complete disconnect by leaving switch in centreiposiThe front panel switch has the highest priority.

If the switch is left in the centre position (Aut®Rémote), inputs on the back panel select channel A ordgdunding
via a relay contact or a FET on a controller output porvifayiit LOW). If neither line is low, the USB lines are
disconnected. These control inputs have the next highestisalpriority.

If no rear panel inputs or switch inputs are used, the 439 ceorib®lled with RS232 commands. Separate commands
are provided for ON or OFF on both channels. (The OFFwamds are not needed if one just wants to switch directly
from channel A to channel B. Sending an OFF command withoutklgimllowing ON command will leave the output
disconnected.) RS232 commands have the lowest priority.l§8s for the RS232 protocol.)

Application: This mode is used where an RS232 channel or two control lieewailable, and there is the requirement
to switch absolutely from the A/V controller to seleetween two devices, but also have a “disconnect” mods. Thi
might be an installation where two computers need to dgtiae the whiteboard, but in “disconnect” mode the
whiteboard is used as a passive screen while a video plays.

The 439 can be driven by a T460 via RS232 or by a T440 thengvo “screen” relay lines. In “Computerl” mode one
line pulls LOW, in “Computer2” mode the second line pulls LOANd in “Video” modes neither line pulls low.

Single control mode: One relay input
Mode selected by: Link on mode pin to ground.

Manual channel selection is done by the front panel switdinfp selection of Device A or Device B directly. The
centre switch position selects Remote contact control ffbimé panel switch has the highest priority.

If the switch is left in the centre position (Aut&émote), an input on the back panel selects Device B bydjrayithe
“B” connection via a relay contact or a FET on a contralgput port (driving it LOW). If the line is not pude.OW,
Device A is selected. There is no complete disconneatithis mode: either one of A or B is selected.

(No RS232 inputs allowed in this mode, and control relay iAgstnot used.)

Application: This mode is used where only one control line is usediteerd is the requirement to simply switch
between two devices. This might be an installation wiveoecomputers need to actively use the whiteboard and the
control line selects which is connected.

This enables the T430 (which has no other outputs and necond RS232 port, (and a T440) to both use the Relay
3 control line. In “Computerl” mode the control line is inactive, andComputer2” mode the line pulls LOW. A
single remote manual switch can also control this easily

Auto control mode: USB power sensing
Mode selected by: Links on A and B control inputs to Gound.

Manual channel selection is done by the front panel switdinfp selection of Device A or Device B directly. The
centre switch position selects Auto detect mode. The from gawitch has the highest priority.

If the switch is left in the centre position USB pavline sensing logic selects Device A or B by detectingcive
USB cable plugged into the 439. If no connected USB caiepowered, no channel is selected. If both USB cables
are powered, Device B has priority.

Application: In this mode no external control lines are used, and aitoswitching to a teacher’s laptop occurs when
that device’'s USB cable is plugged in and powered up. Othetfeéssonnection defaults to the room computer.

(Note: Auto mode may not work when USB extension cabikesised from the laptop, which are powered from hubs
which provide power on the cable when NOT actually pluggesian active laptop.)

Software Rev:3 RS232 control in Auto mode

In an application where the USB link via a JED 439 to a \ldbiied needs to be disconnected in Video mode but re-
connected in Computer mode, it is possible to controDOff-switching via the RS232 interface.
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The default after power-on is to always enable connectitienr USB cable 5 volts is detected, in accordancetigth
“Device:B has priority” specification detailed aboyH nothing is plugged in, there is no connection.)

The RS232 protocol is discussed below, but simply, tHentque is to send a:
Clear channel A: ‘R160<CR><LF>

Command, to disconnect the USB connection to the Whitebaaddito send in a:
Set channel A: ‘R161<CR><LF>

Command to re-connect.

As we are in “Auto” mode, the re-connection will connect bi&B device in according to the “Auto” mode rules, i.e.
Device:A if it's the only one, and Device:B if USB-calB by itself (or both A and B) are plugged in.

So this means that the USB switching to the Whiteboardeaimply turned ON (allowing “Auto” selection) or ted
OFF at will (NO connection), with RS232 commands.

Note: Either Device A or Device B “Set” and “Clear’mmands can be used ... in this “Auto” mode the USB channel
used is determinesblely by the logic associated with 5V Vcc sensing on the USB.lines

RS232 protocol

Serial commands are sent as ASCII text strings at 38400, 8N1, and always are 7 bytes long. No gaps between bytes
in the sequence longer than 50 milliseconds are allowebdeasgut routine will time out and not action the command.

If testing these commands, just manually typing them infoertgrminal will not work. Use a program such as

DockLight or Bray terminal, preload the strings into maaad send them by clicking the macro’s icon/button.
See:http://www.docklight.de/

Set channel A: ‘R161<CR><LF>
Clear channel A: ‘R160<CR><LF>
Set channel B: ‘R171<CR><LF>
Clear channel B: ‘R170<CR><LF>

Each command is replied to with a 4-byte string when actio@d¢kCR><LF>

(These commands are the same protocol and speed etomards sent from the JED T440 and T460 to the T441 and
T461 audio, and T462 relay boxes, and the Rx input cailalacbe paralleled with a T461 or T462 Rx input. These
commands are actually for Relay:7 and Relay:8 in alWiéh relays installed, but if used in parallel witiT462 relay

box, the T462 will pick up the lower addresses and the 4iB@nwcess imaginary relays at addresses 7 and 8. These
commands can be setup and produced from a T460’'s secongeeriay programming the “relay” setup menu. If
paralleling with a T441/T461/T462 do NOT connect the RS232rx(butput from the 439), but leave the

bidirectional (Tx and Rx) lines between the T441/T461/T462 460 both in place so the T460 initial device poll
keeps working.

If using a T461 with relays, simply use Relay:7 as the/f@eA” select, and Relay:8 as the “Device B” selews.

The command processing software in the 439 is designed tb medesages not conforming to the protocol and to reset
after a 50ms gap in transmission to look for the startingddin and re-sync. This allows the 439 to share a
communications port with other communications, e.g. wiphcgector or with messages to a JED T464 network adaptor
with the":STOP<CR><LF>" message control sequences, and not hang up or mistakéaheakd 439 control
sequences (provided at least a recommended gap of 100webether messages and the 439 messages is
incorporated.) Note: If system timing does not allow a 5@@$d between a Clear message for one device via the 439
and a Set message for the next, simply omit the Cleasage, as the new Set message has the same effetio@evi
timing is determined in the 439 anyway. Only then sendGlear’” message when switching to “Video”.
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T460 setup for RS232 control of a JED 439

It is possible to drive the JED 439 from the relays in a T#@he 8-relay optiorR8 is installed) and relays 7 and 8 are
wired to A and B inputs respectively, and the COM tinethe T461 is wired to the ground pin on the JED 439.

If the R8 option is NOT installed, or a T461 is not wired into slgstem, the format of the RS232 control signals is the
same as the T461 relay control commands, so it is pedsilwire the JED439 RS232 receiver input to the second
RS232 channel Tx output. (The Tx output of the JED43®ti€onnected).

The relay menu in the T460 is setup to drive Contact: @artact:B inputs of the JED439 with channels which need
the JED439 to switch USB ports. As an example of the sdtegpliowing sets up T460 Channel 1, which is usually
RGB1, as a channel which needs USB Device A active wélented, and sets up T460 Channel2, which is usually
RGB2, as a channel which needs USB Device B active wdleotsd.

Setup for Channel 1 RGB to USB Device A:
Go through the relay selections making sure to leave relayd & as “ "

On the next menu selection:

VOLUME UP toggles the selection to:

VOLUME DOWN moves to the relay switching by channel menu:

then the screen showing a selected channel and its optidtiaksiis shown, andOLUME DOWN rolls through all
eight channels:

This is the default for a channel, where the projector/saiees the video channel selection.

If channel, saxhannel lis to be linked to USB Device A, press@LUME UP moves the relay selection through
all available relays. Move to Rly7 for Device A drivBelect the Swch’ (static switch rather than pulse setting.

Also in this example, pressif@N/SOURCE rolls the channel for the Switcher output selected in tbgptor/screen
for that channelAs we are NOT using a switcher, the channel for the prector MUST follow the channel number.
It rolls through all eight projector/screen input selections

Setup for Channel 2 RGB to USB Device B:

Using theVOLUME DOWN button select channel 2 (for Device B).
Using theVOLUME UP button, selecRelay:8 static mode Swch'.
Using theON/SOURCE rolls the projector channel &

The display will now be:

# I

PressingDFF saves the selected option.
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T440 setup for RS232 control of a JED 439

The T440 software (after (and including) V027) has prowisor driving the relays in a T461 or T462. These are
controlled by constants 10 through 14, according to the beddtev. Basically, two relay numbers can be selectéx to
turned on for each of the possible source devices (ComputesugthTV).

Constant:10 F 0 Relay 1:8 control Two relays selected by high/low nibbl€famputer 1
Constant:11 F 1 ;frtsse;?(;}ggse”al Two relays selected by high/low nibbl&€fmmputer 2
Constant:12 F 2 On/Off commands|  Two relays selected by high/low nibblé/fdeo 1

to T461/T461or _ .
Constant:13 F 4 JED 439 USB Two relays selected by high/low nibblé/fdeo 2
Constant:14 F 5 | switcher Two relays selected by high/low nibble for TV

The RS232 commands from a T440 second serial port defatdt have a setup suitable for driving a JED 439 with
no setting up having to be done: by default the seconeérsal port transmits a “Relay:7” turn on whenever
Computer:1 is selected and turn on “Relay:8” whenever Coiputer:2 is selected. For all other channels both
relays are turned OFF. This allows USB Device A to beekected automatically via an RS232 command from the
second RS232 port whenever “Computer 1” is selected, atdSB Device B whenever “Computer 2" is selected.
(This selection can be with separate buttons, with kegard types 5 and B or, for single “Computer” keyboards,
with OPT4 switch is ON, by toggling the Computer selea@in by repeated pressing of the “Computer” button).

It is also possible to drive the JED 439 from the relaysTidéil (if the 8-relay optioR8 is installed) and relays 7 and 8
are wired to A and B inputs respectively, and the COM &in the T461 is wired to the ground pin on the JED 439.

If the R8 option is NOT installed, or a T461 is not wired into slygstem, the format of the RS232 control signals is the
same as the T461 relay control commands, so it is pedsilwire the JED439 RS232 receiver input to the second
RS232 channel Tx output. (The Tx output of the JED43®ti€onnected).

T430 control of a JED 439 using the Relay:3 contact  drive

SeeSingle control mode: One relay input  on page 3 of this manual.
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