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J331 Ultrasonic Laboretory Array
Matrix Smitching Controller

Thismanual provides necessary operating ingructionsfor
successfully configuring and driving the J331 ultrasonic
matrix controller which allows two ultrasonic channdlsto
be exclusvely assgned to any two of 256 possble routes.

1.0 Principle

For certain applications using ultrasonic pulse-echo techniques there is a
requirement for multiple matrix configurations. The J331 switch provides an
automatic means of routing two ultrasonic channels exclusively into any two of
256 routes.

The instrument is provided as a standalone 19” rack system which can be
interfaced directly to investigation equipment such as the NDT solutions ‘EUI’. It
is driven by a computer via a 10BaseT Ethernet link.

The whole system is capable of addressing up to 256 routes and can be
expanded up to this limit by installing additional PCB cards of 16 routes capacity
each. For systems in excess of 128 routes an additional 19” enclosure is
required. This is summarised diagrammatically as:
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/V-——
Pulse/echo
Channel 1 e Array
1 of 256
—p>
Channel 2 N rray
1 of 256
— P>
10BaseT
Link Controller Channel 1 Address # Channel 2 Address

Prior to any route selection for either of the channels, all channels are
disengaged ensuring no high voltage return paths are open. All switching is
achieved using mechanical relays.

Channel selection is mutually exclusive ensuring the path is not short circuited
internally.

2.0 Introduction

We have endeavoured to make the J331 simple to use but please read this
manual to familiarise yourself with all of the operations and especially the safety
instructions.

The J331 is a mains powered system intended for investigative tests, typically in
a laboratory environment. It requires a local AC supply of 110/240V to operate.

As with any machine the care that you give it will reflect on its operational life and
reliability. Please read this manual and take note of the safety and care
instructions.

Spares and expansion modules are available from E2L or their approved agents.
There are no user serviceable components below board replacement level.

This machine comes with a one-year warranty, if you have any problems or
questions please contact your agent.

If you have any questions or any advice on improving both the J331 and this
manual please contact your agent.
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2.1 Equipment Identification

The J331 is supplied in a 19” standalone case which contains the main control
unit as well as up to 8x16 route switching boards (Channels 1 to 128). If more
switches are needed then an additional 19” standalone case is required to house
channels 129-256.

The front of the unit provides access for the two pulse channels and up to 128
connections via 36way ‘Centronics’ connectors for the matrix array. Each
connector provides 16 switches and if channel ‘A’ or ‘B’ are active in this group it
is indicated by means of an LED.

The front panel also has indicators for power, 10BaseT link activity, receive and
transmit activity.

Power Indicator Channel selection indicators

Commes Status Lights Centronics connectors BNC channel connectors

The rear panel provides for the more permanent connections. These include a 9-
way serial connector for 10baseT configuration (IP address, etc), a 10baseT
network socket, mains power, switch, fuse and an expansion socket.

Expansion Socket Serial Port Network socket Mains
(IDC 26way) (9 way D) RJ45 IEC
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2.2 Spare parts

The J331 can be expanded by the user in blocks of 16 switches. This is achieved
by adding a pcb (Part Number J331.010.000) and patching in some channel
routing connectors. Full details are given in the section 6.
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The controller card and other components are not user serviceable or
replaceable.

2.3 Care and Maintenance

POWER SUPPLY

The J331 requires an AC power supply between 110 to 240V, 50 to 60Hz.

ﬂ The back panel should never be removed with the power lead
N connected.

Whilst the J331 has a filtered power supply but it is advisable to avoid using it on
the same power outlet as a motor, dimmer or any other equipment that generates
noise or consumes a large amount of power. Similarly closeness to neon tubes,
fluorescent lamps, television sets, cathode ray tubes, or other such equipment
could cause erroneous noise and interference.

Protect the J331 from direct sunlight, temperature and humidity extremes
(heaters etc.), dust and vibration.

Avoid Damage to the power cable.

CLEANING

Always switch off the power. For routine care, wipe the casing with a dry soft
cloth. To remove more stubborn dirt, clean the casing with a cloth coated with a
neutral detergent, then wipe it dry with a soft cloth. Ensure that the cloth is just

damp (not wet) and has been wrung out fully before use — the J331 will be
damaged by water ingress.



J331.UltrasonicArraySwitch/UserManual.1.01.doc

Never use paint thinners, benzene, or other organic solvents which could damage
the casing.

CAUTIONS
Do not allow fluid or foreign matter, such as water, beverages, wires to enter the
J331.

Do not examine or modify the internal components or circuits, electrical shocks or
damage may result.

Do not subject the unit to severe impact.
If the J331 fails to operate correctly, turn the power off and contact your agent.

When not in use the unit must be stored in a warm dry place.
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Sgnd Connections

This section detailsthe physical connectionsrequiredto
interfacethe J331toan EUI (or smilar) and atest array.

3.0 Connections

3.1 Main signals

Connection of main signal paths from a pulser-
receiver, or similar ultrasonic research tool, is
by means of the 50Q BNC connector on the
front panel.

Channels A and B are clearly marked and their
usage is depends on the objectives of the
researcher.

Electrically there are no differences between
channels A and B.

Both channels have isolated earths.

-

If an expanded system is being used (more than
128 switches) then the channels need to be routed
to both units via a 50Q BNC ‘Tee’ connector
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3.2 Switched connections (Array connections)

Channels A and B are routed via the J331’s switch controller to a series of
‘Centronics’ connectors on the front panel. The number of these connectors
depends on the size of system purchased but the switch ranges are clearly
marked underneath the corresponding connector.

Each connector caters for 16 possible switch routes and are common earthed.

=1 4

1 1
\ J

e]=1 10

Signal PIN | PIN Signal

N/C 1 19 GND
Switch 1 2 20 GND
Switch 2 3 21 GND
Switch 3 4 22 GND
Switch 4 5 23 GND
Switch 5 6 24 GND
Switch 6 7 25 GND
Switch 7 8 26 GND
Switch 8 9 27 GND
Switch 9 10 28 GND
Switch 10 11 29 GND
Switch 11 12 30 GND
Switch 12 13 31 GND
Switch 13 14 32 GND
Switch 14 15 33 GND
Switch 15 16 34 GND
Switch 16 17 35 GND

N/C 18 36 GND

The switch number in the table above applies to the first (most left hand) slot in
the front panel. Subsequent slots require a multiple of 16 to the switch number for
determining the correct address. These addresses are clearly marked on the front
panel underneath the relevant slots.
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Configuring thesysem

This section defines the necessary configuration of the
network interface required prior to an investigation.

4.0 Administrative requirements

As a 10BaseT network device the J331 requires various networking parameters

to be defined.

To achieve this the unit comes with a software utility which allows changes of
MAC address, IP address, Sub-net mask and Gateway addressing. It also allows

inspection of the settings.

If the J331 is being run as a standalone system then the setting of the network
parameters will normally conform to the TCP/IP settings of the controlling PC.

If the system is being run on a larger network then you should
consult your IT administrator for addressing which conforms to
your organisations system.

4.0.1 Parameters for a standalone system

You can access your PC'’s
network configuration by
running the system utility
‘winipcfg’:

This will then inform you of
the current IP configuration
settings of your PC.

This facility is particularly
useful if you have selected
automatic IP addressing in
your initial TCP/IP setup.

Take note of the IP address
and the Subnet Mask. In
this example, since the
Subnet mask is
255.255.0.0, the J331will
need to have an address
which starts 169.254.

Type the name of a program, folder, document, or Internet
rezource, and Windows will open it for you.

3

Open: |M

=
Ok I

Cancel | Browsze. . |

IP Configuration

— Ethernet Adapter Infarmation
Adapter Address | D0-10-B5-10-Ca-81
IP Autoconfiguration Address | 169.254.108. 141
Subnet Mask | 256.256.0.0
Default Gateway |
k. I Releaze | Renew |
Release Al | Fenew All | bore Info > |

10
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4.1 Configuration Utility

With your supplied CD there is a zip file called J331Setup.zip. Copy this directory
to your PC and unzip it. This will result in a folder with the following files:

OEETEE—————  -oix

| He Ed Vew Go Favobes Heb [ = |

i r [ ko
b o - * - H E -; ﬂ :H }:
| Badk Pl Up Lot Copy Fashe Ui Del=te
[gdvess | A 2Lioks) 1 \Soitwase ) 531 Sietup =]
H.ame | Size | Tupe | Modiied
' I [%] bl d MEE  Apghicabion Ebension  27/01,/99 0400
(%] ez Smt 4 TABKE  Appleslion Evensiorn 0708400 05.00
1331Setu 8] CporlLbCES b 141KE  BFL Fie 0211401 2236
P B #E lcon I3AEATT 1220
| ey PR BHE  hpphealion M0N0 1232
Sedect an item to o8] w50 b 1.976KE  BFL Fie 24401400 050
view its description.
i | n
|25mE S My Compiter P

Double click on J331setup to evoke the configuration utility.

Connect a 9way serial RS232 lead between your PC and the socket on the rear
of the Matrix Array Controller.

When J331setup is evoked it checks to see which communications ports on the
PC are active and then displays them. Select the relevant port by clicking on the
appropriate radio button:

J331 Matnix Controller - Hetwork Setup Uhility
Aot

=10l x|
Er

Cam Part Select—

Systemn Time 13:26:05

MALC Address [HEX) IEIEI:EIEI: 00:00:00:00
P ks ——

Subnet Mazk 2565255255 0

Gateway IP Addrezs 000.000.000_000

|Ipdate Settingz | Wiew Settings |

Cloze |

11
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J331 Matnx Controller - Hetwork Setup Ukility

J331 Matnx Controller Settings

163.254.108.003

255, 255,000,000
000, 000,000,000

The current configuration of the J331 can be checked by clicking on the ‘View
Settings’ button:

To change the address settings, fill in the relevant boxes with MAC Address, IP
Address, Subnet Mask and Gateway Address. When the form is filled out, press
‘Update Settings’ and wait for the following response message:

4331 Matrix Controller - Hetwork Setup Utility

12:34:A8:C0:00:00
169.254.181.004

Update Complete

Now switch off the J331. The new addresses are now permanently stored in non-
volatile memory.
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Software oparaion of the J331

How to use the supplied DLL filesin your own softwareto
drivethe J331. Thissectionisaimed at competent
software writerswho are conver sant with concepts of
DLLsand IP addressng.

5.0 Introduction

The only task required to drive the unit is to define which routes are required for
which channels. In effect the process is:

v

‘ De-select both channels ‘

‘ Select channel A route ‘

v

‘ Select channel B route ‘

To enable third party organisations to interface to the J331 Matrix controller
easily, a dynamic link library is provided J331E2L.DLL. This is supplied on the CD
in the file J331E2LDLLV1.01.zip. Unzipping the file will produce the following

folder:

0 JEHEALOLLYT i o [
Fle Ed Yew Go Fpoisr Hep -
I | ¥ My ;M =@ | X o3 .
Back e Ln Cui  Copy Fade  Unde  Deisle Popmiss | Vams
Agdess|  CEpho i bSatwan S IHERDLLYA =
. | Hisiesd |
| £ AT 124

(8] ATEn @ WFB  Apphcskon Exerson 310070 FL6

J331E2LDLLV

4 | o

ITER 5 Wy Conpuiar
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The J331E2L.dIl achieves the process defined above by passing explicitly defined
routes for channel A and channel B. The DLL also provides a UDP over Ethernet
connection to the J311 Matrix Controller and thus communicates the routing
information over an existing network.

The DLL has been tested on windows 95 and 98.
It is assumed that the J331 matrix controller has been correctly configured with its

relevant IP address, sub-net mask, gateway IP address and MAC address using
the configuration utility supplied.

5.1 The J331E2L.DLL
The legal limits for values of channel A and B are 1 to 256. Any values exceeding
256 will cause a ‘no-route’ condition. This can be used as a master clear or as a

means of selecting only one channel.

The current version is found in the DLL’s unit’s properties bar:

JIE2L_dll Properties 7 x|

General  “erzion

File wersion:  1.0.0.0
Dezcrption; UDP interface J331 katnis Cantraller

Copyright; copyright E2L Limited 2003

— Other werzion information

|term name: Walue:
Comments 1.0.0.0 ;I
Company Mame
Internal Mame
Language

Leqal Trademark.z
Criginal Filename
Praduct M arne
‘FProduct \ersion

[

] 4 I Cancel | Sl |

The DLL has been designed to be compatible with C++ Builder, Microsoft Visual
Basic, Microsoft Visual C++ and Delphi.

14
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The DLL exports just one routine, <J331udptx>

int J331udptx (char *ipAddr, int ChnlA, int ChnIB, bool showForm, int
*ChnlAResponse, int *ChnIBResponse)

J331udptx formats and sends a UDP datagram, containing the data values
ChnlA and ChniIB to the network IP address specified by ipAddr. If the Boolean
showForm is true, the following informative form is displayed

4331 E2L dil : =10 x|

Channel A Iz 02 fox

£9.254.108.003
Channel B |45 20 fa LN

Recieved Data

Rernote Systemn IP Address

FromlP:169.254.108.3:Port: 45:Eytez: 5001044

Statuz

[rata zent

Cloze |

The successful transmission of the UDP data gram is indicated by a non-zero
return value.

Note: the data that is reported in the received data channel
screen is the ‘machine address’ which is one less than the
N

actual ‘Channel address’. For example the last six digits of
001044 represent Channel (001+1)=2, and (044+1)=45.

value sent in ChnlA, and ChnIBResponse equals the value sent

Note: When using the DLL itself a successful response is

indicated when the value returned in ChnlAResponse equals the

N
in ChnlIB.
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5.2 DLL usage example C++ Builder 5.0

At the top the calling module, the function must be declared along with a handle
to the import library and a pointer to the function.

typedef int __declspec(dllinport) J331ludptx(char *ipAddr, int Chnl A int ChnlB, boo
showForm int *Chnl AResponse, int *Chnl BResponse);

HI NSTANCE hLi b; /* A handle for the inport library */
J331ludpt x* pJ33ludpt x; /* A pointer to the function. */

In the body of the code the library must be loaded and the address of the function

extracted.
hLi b = LoadLi brary("j331e2l.dll"); /* load Library */
if (hLib) /* check for successful |oad */

/* Get the function address */
(pJ33ludpt x = (J331ludpt x*):: Get ProcAddress(hLi b, "J331ludptx"));

if (pJ33ludptx)

{
}
el se
Showiessage( SysError Message(CGet LastError())); /* error accessing function*/
}
el se /* error loading library */
Showiessage( SysError Message( Get LastError()));
Showivessage(" Unable to [ oad DLL");
}

The function can now be called

success = (*pJ331udptx)(ipAddress,Chnl A,Chnl B, displayDebugForm,& Chnl AEcho,& Chnl BEcho);

5.3 DLL usage example Visual Basic 6.0

At the top the calling module, the function must be declared.

Private Declare Function J331ludptx Lib "c:\j331le2l.dlIl" _

(ByVval ipAddr As String, ByVal Chnl A As Integer, ByVal Chnl B As I|nteger
ByVal showForm As Bool ean, Chnl AResponse As | nteger

Chnl BResponse As |nteger) As |nteger

Call the function

Private Sub Commandl_C i ck()
Di m success As | nteger

Di mipAddr As String

Dim Chnl A As Byte

Dim Chnl B As Byte

Di m showFor m As Bool ean

success = 0

Chnl A = 123

Chnl B = 122

i pAddr = "127.000. 000. 001"
showForm = True

success = J331ludpt x(i pAddr, Chnl A, Chnl B, showForm Chnl AResponse, Chnl BResponse)
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5.4 3331 DLL Test Program

A simple test application (J331DLLTESTER.zip) has been provided on the CD so
that individual channels can be exercised one-by-one. Unzipping the file will
produce the following folder:

KR fppicetion Edenson 27T AF3(M00
146¥E Applcetion Edenson (705400

Cpmil®CES..  WMIKE EFLFie AN 2236
edl #E lcon IZAEN 1240
JIFLLIE., AE  Applhcalion INTTE 2N
133153, 4 EHE Apphcelion Exenson IV ITIE G
wedSll gl 1.9TEKE EFL Fia 2LT00 05O

Running J331DLLTEST will provide a simple screen which allows selection of
specific channels so that they can be ‘one-shot’ tested.

The IP address of the J331 must be inserted prior to transmission.

4331 DLL Tester

34

163.254.103.003

In the example above Channel A will be routed through switch 34, and Channel B
through 112. This will happen after the ‘TX Msg’ button is pressed. The ‘TX
Success’ indicator changes colour: Green for success, Amber for pending
transmission, and Red for a failed communication.

If the ‘Display DLL Debug Form’ box is checked then the UDP debug form is
displayed.

17
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Expanding the svitchi i
ROy

How to upgrade the switch capacity by adding more
hardwareto the J331. Thisoperation isonly meant for
userswith sufficient technical competence to undertake
electronic sysembuilding.

6.0 Introduction

As research programmes develop there may be need to increase the switching
capacity of the J331 from time to time. This is possible by adding PCBs which
provide an additional 16 switching channels. Any number of PCBs can be added
providing a maximum of 256 channels.

An upgrade purchase pack consists of a 16 switch PCB (Part Number
J331.010.000) and two BNC interconnection leads (Part Number J331.510.020).

There is no software management to perform but some hardware configuration
by means of PCB mounted switches is required.

Normal safety and anti-static precautions are absolutely
necessary when carrying out these operations.

The only tools required are an M3 spanner or nut runner, and medium and a
small crosshead screwdriver.

6.1 Adding an extra 16 switches

For this example we shall take a 48 switch system and add a single card to
provide for a total of 64 switches.

Disconnect all cables from the front and the rear of the unit. You
will need easy access to both ends of the unit.

6.1.0 Setting the address

The only configuration operation required for hardware is to set its address
switches. These tell the PCB which switch numbers they are being assigned. The
addresses are slot specific.

The table overleaf defines the slot to address relationship:
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Identify the four-bit switch, S1, on the pcb.

The switch is binary coded with the least
significant bit to the right hand side.

With a small screwdriver adjust the switch
positions to give the right address for the
relevant slot. ‘Up’ or ‘ON’ for ‘0’; Down for ‘1.

The example below shows address ‘4’
(0100).

4t R

Address Switch Range
0 ---- 1-16
1 - 17-32
2 -_- 33-48
3 - 49-64
” 4 - - 65-80
1 s - 81-96
6 - - 97-112
7 - 113-128
8 _--- 129-144
9 - 145-160
10 - 161-176
11 - 177-192
12 - 193-208
13 _ 209-224
14 - 225-240
15 241-256

-
=
=
5
—
=
=
=
=

Once this has been done the board can then be added to the main housing.
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6.1.1 Adding the PCB to the J331

Remove the four screws from the corners of the front and back plates. Tilt the
back panel backwards and lay it flat.

Now undo the two screws fixing the IDC bulkhead connector to the back panel,
and then free the connector from the panel.

Disconnect the main signal input from the card in the highest slot. These are the
only two BNC cables coming from the front panel.

20
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Insert the new card in the next
available slot. Then thread the
IDC cable through the hole in the
PCB until the 26-way connector
on the board is opposite the last
available connector on the IDC
cable. Push clip them together.

Attach the two new BNC patch
cables to the adjacent card
where you originally
disconnected the main signal
cables.

The resulting assembly should
look like this:

New BNC patch
cables

Threaded and
connected IDC
cable

Now connect the BNC patch
cables and the main BNC signal
cable from the front panel to the
new board. They should follow a
daisy chain pattern as in the
photograph.

Re-install the IDC bulkhead
connector to the back panel.

The back panel can now be
refitted and secured using the
four corner screws.

21
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Gently pull forwards the front panel.
The existing fitted boards will slide
forward with the front panel since they
are fixed to it.

Next remove the screws from the new
PCB’s Centronics connector and set
aside.

Slide the connector through the front
panel, ensuring that the LEDs are

Using the two connector screws
previously removed, secure the
PCB to the front panel.

Carefully press the LEDs so that
the become flush with the front
of the panel.

Now gently push the panel back
into the enclosure and secure it
with the four corner screws.

The unit is now ready t use in its
expanded state.
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Appaxix A

Technical Specification of the J331 Laboratory Matrix

Array Controller.

Signal I/O:

Bandwidth:
Switching capability:

Switch connection:

Off channel isolation:

Display:

1/10:

Power:
Enclosure:
Weight:

Environmental:

2 channel A & B. 50ohm BNC with isolated earths. 100V
pulse capability.

DC to 50MHz

Either channel into 256 routes (mutually exclusive)
Centronics 36way, 16 switches/connector, common earth
400V

Power LED, 10BaseT status LEDS. A & B ‘'ON’ LEDS
RS232 interface for PC configuration

10BaseT connection (RJ45) for network via hub.

240V AC 2A fuse via filtered IEC inlet

Standalone 19” rack system. 180 x 430 x 535mm

11kg (full system)

IP33
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