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STATEMENT OF WARRANTY

Ludlum Measurements, Inc. warrants the products covered in this manual to be free
of defects due to workmanship, material, and design for a period of twelve months
from the date of delivery. The calibration of a product is warranted to be within its
specified accuracy limits at the time of shipment. In the event of instrument failure,
notify Ludlum Measurements to determine if repair, recalibration, or replacement is
required.

This warranty excludes the replacement of photomultiplier tubes, G-M and
proportional tubes, and scintillation crystals which are broken due to excessive
physical abuse or used for purposes other than intended.

There are no warranties, express or implied, including without limitation any implied
warranty of merchantability or fitness, which extend beyond the description of the
face there of. If the product does not perform as warranted herein, purchaser’s sole
remedy shall be repair or replacement, at the option of Ludlum Measurements. In no
event will Ludlum Measurements be liable for damages, lost revenue, lost wages, or
any other incidental or consequential damages, arising from the purchase, use, or
inability to use product.

RETURN OF GOODS TO MANUFACTURER

If equipment needs to be returned to Ludlum Measurements, Inc. for repair or calibration, please
send to the address below. All shipments should include documentation containing return shipping
address, customer name, telephone number, description of service requested, and all other necessary
information. Your cooperation will expedite the return of your equipment.

LUDLUM MEASUREMENTS, INC.
ATTN: REPAIR DEPARTMENT
501 OAK STREET
SWEETWATER, TX 79556

800-622-0828 325-235-5494
FAX 325-235-4672
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27 October 2017

Model 4612 Counter Addendum

Model 4612AB Update
Beginning with version 2.3.0 of the Model 4612 Counter software, dual channel alpha/beta is supported. This
can be enabled in Tools/Options by checking the Alpha/Beta Configuration.

When enabled, the channel labels are changed from Channel 1-12 to Det 1-6 B and a. Since the alpha detector
board shares the high voltage with its corresponding beta detector board, the high voltage parameters cannot

be adjusted.

The High Voltage Plateau shows in parenthesis the alpha counts when performing a beta plateau and the beta
counts while performing the alpha plateau and automatically calculates the crosstalk percentage.
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Section

Introduction

channel analyzer) with PC control of all necessary operating

parameters. Up to 12 detectors may be connected to the counter

each with independent high voltage, threshold or sensitivity, and
window settings.

T he Ludlum Model 4612 Counter is a 12-detector SCA (single

The counter is configured with a host board and up to 12 slave boards. The
host board collects the counts from each slave board and communicates
with the computer. The host board has an RS-232 connector for
communicating with a computer or other device capable of serial
communication, a power connector, and a reset button. The reset button
performs the same function as cycling the power. The slave boards are
responsible for powering the detector and sending the count data to the host
board.

The counter host board recalls all parameters from its built-in flash memory
and configures the slave boards during the power-up sequence. The
parameters include High Voltage, Upper Level Discriminator (ULD), Lower
Level Discriminator (LLD), GM Mode, and Window Mode. Because the
host board sends the parameters over to the slaves during power-up, a slave
board may be replaced while still keeping the same operating parameters as
the previous slave board.

When using GM detectors, the GM Mode should be activated to prevent
double pulsing and longer dead times. The Window Mode determines if the
ULD is enabled. The ULD may be disabled by disabling the Window
Mode.

Typically a computer is used to collect and display the data, send parameters,
and to start and stop counts. The Model 4612 Counter software (supplied)
monitors the activity of the counter. The software allows the user to control
and log data from individual channels or groups of channels. The software
also allows the user to modify the parameters if each slave board.

Ludlum Measurements, Inc.
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The software receives a data stream every 50 milliseconds from the 4612
counter that contains the total counts for each of the 12 channels for the
previous 50 millisecond period. These counts are displayed in the “Counts
50 mSec” column on the main screen. When a channel is counting, the
accumulated count for each channel is stored in the “Accumulated Count”
column on the main screen. The “Last Count” stores the last completed
count. The Rate Meter column shows the current count rate in a user-
defined unit of measure (cps, cpm, R/ht, Sv/hr). When the user starts
counting on a particular channel (or a group of channels simultaneously), the
software starts accumulating 50 millisecond counts until the count time has
completed.

A count may be started on a single channel or a group of channels. To start
counting on a single channel, click on the “Count” button. The count is
started immediately and when the count is complete, the result is saved to a
file. Clicking on the “Start Counts” button will allow the user to select
which channels to group in this count and select the count time. A group
number is assigned to provide a means to differentiate each count group.

Counts may be set to start again automatically. If the “Recycle” check box is
selected when the “Count” button is clicked, the count will automatically
restart after a count is complete. Once in the recycle mode, the count must
be stopped manually by clicking on the “Cancel” or “Stop All Counts”
button.

After a count is complete, the data is saved to a comma separated value
(.CSV) file suitable for loading into a spreadsheet or database program for
further processing. This serial number, group number, channel, count time,
count, rate meter reading, HV, LLD, ULD, efficiency, and date are saved to
the file. The file name is in the format of YYYYMMDD.CSV where
“YYYY” is the current year, “MM” is the current month, and “DD” is the
current day. A new file is created when the date changes.

In addition to the counting functions, the 4612 counter software also stores
alarm points for each of the 12 channels. If a timed count is running and the
accumulated count value exceeds the alarm set point, the “Accumulated
Count” background will turn red, indicating an alarm condition. The
software also has an optional audible alarm (which can be changed to any
.wav file) to indicate an alarm condition.

The software features an easy to use “Wizard” to calibrate each channel’s
various calibration constants. These constants are: HV Actual Cal, HV Read
Back Cal, LLLD Actual Cal, and ULD Actual Cal.

Finally, the 4612 Counter software has a function known as HV Plateau.
This function is used to determine the correct operating voltage (or HV) for

Ludlum Measurements, Inc.
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an individual or group of detectors. The HV Plateau function will take
background counts at different HV intervals (set by the user) for a single
detector or multiple detectors. After the background counts have completed,
the software will take source counts on each detector. When the source
counting is completed on each detector, the net count in counts per minute
(CPM) and the detector efficiency will then be calculated and displayed.
When the plateau is complete, the user has the option to save or print the
plateau results.

Ludlum Measurements, Inc.
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Section

Software Installation

SYSTEM REQUIREMENTS
The Ludlum Model 4612 Counter software is a Windows ™ program,
intended to run on a IBM-compatible personal computer (PC) running
Windows ™ XP or later.

HARDWARE REQUIREMENTS
A Windows ™ based PC with an RS-232 Serial Port. A USB to Serial
adapter may be required if the computer does not have an RS-232 Serial
Port.

MINIMUM PC REQUIREMENTS
1.5 GHz processor or greater
512 MB of memory (1024 MB recommended)
High capacity hard drive for storing the database
SVGA monitor capable of a resolution of 800 x 600 or greater

INSTALLATION

Note:

Before installing any LMI software, read the Software License
Agreement at the end of this section.

Insert the Model 4612 Counter CD (LMI Part # 1370-081) into your
CD-ROM drive. If the installation does not start automatically, double-
click on “setup.exe” to start installation. After the installation is
complete, a group will be created under the Start Menu called “TLudlum
Measurements, Inc” with the Model 46xx Counter shottcut.

Ludlum Measurements, Inc.
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Connecting a Computer

Connect the Model 4612 Counter to the computer with the supplied
RS-232 cable. Connect the cables from the detectors to the slave
boards. The calibration paperwork will identify which detector should
be connected to each channel. Connect the A/C power adapter to the
host board. An internal jumper determines if the counter powers up
automatically or if it waits for the DTR signal. Remove the channel 12
board or cover plate to access this jumper. If the Jumper is closed, the
Counter will power up automatically.

Starting Software
Click on this shortcut to start the software. The software will default to
looking for the Counter on COMM Port 1. If the COMM Port is a
different value, the correct port number must be selected from the
Settings screen.

The Settings scteen is accessed from the Tools\Settings menu and is
used to configure the options that affect how the software operates.

Ludlum Measurements, Inc. Page 5 November 2019
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General

[ settings

X

General l Alarm Set F'oints] Court Times] F'Iateau] Rate Metel]

Select comm port |5 -

Count data will be stared in the follawing folder:

Browsze |C:\F‘rogram Filez\Ludlurn Measurements, Inc\Madel 4612 CauntertC

[ Enable Audible Alam

Browse ||2:\F'rogram FileshLudium Measurements, InchModel 4612 Counterha

High “oltage Upper Limit

Set the upper limit for the High Voltage.
Thiz value zets the upper limit for all HY
contrals.

2500 =
=1

Save Cancel

Comm Port: the RS-232 serial port used to communicate with the
Counter. This list box displays all available communication ports on the
computer. If a USB to serial adapter is used, consult the documentation
that came with it for instructions on installing any drivers and
configuring the port. The software will only work with communication
port numbers that are between 1 and 16. If the port number is higher
than this, it must be reconfigured to a lower number.

Data Folder: the folder where the count data is saved.

Enable Audible Alarm: If checked, an audible alert will be sounded
when the accumulated count exceeds the alarm set point for that
channel.

Audible Alarm File: Wav file that is played when alarm occurs.

Ludlum Measurements, Inc. Page 6 November 2019
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Alaam Set Points

[WJ Sethings 3¢

l CnuntTimes] F'Iateaul Rate Meter]

Counts

10000 =
(=l

10000 =
=1

10000 =
(=l

10000 =
=1

10000 =
(=l

10000 =
=1

10000 =
(=l

Channel 8 10000 j

[=]]
Channel 3 10000 =

10000 =
Chatinel 1IJ_. =

[=]]
Ehannel 11 10000 =

=)
Chaninel 12 10000 =l

Save Cancel

Individual alarm set points can be defined for each channel. During a
timed count, if the accumulated value exceeds this set point, the
background of the field will turn red and an audible alert will be played
(if enabled).

Ludlum Measurements, Inc. Page 7 November 2019
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Count Time
[ settings E
Generall Alarm Set Points ] Flatzau I Rate Meter]
Hours tinutes Secs mSecs
D;I 3 1 =l : D;I . D;I
= = = =
Dd N 1 j : DJ ° Dj
=1 =1 =1 =1
D;I 3 1 =l : D;I . D;I
= = = =
Dd N 1 j : DJ ° Dj
=1 =1 =1 =1
D;I 3 1 =l : D;I . D;I
= = = =
Dd N 1 j : DJ ° Dj
=1 =1 =1 =1
Charinel 8 Dj‘: 1j|: ujl; Djl
Channel 8 | Uﬁ: 1ﬁ: Dﬁ = Ui
Channel 10, Dj‘: 1j|: Dj‘ . Djl
Channeltl] | 03{: 13 0 0
Channel12) Dj‘: 1j|: Dj‘ . Djl
Group Dﬂ: 1ﬂ: Dﬂ: Dﬁ
Save Cancel

The values here determine the default counts times for each channel.
These ate just default values and can be changed at any time from the

main screen.

Ludlum Measurements, Inc.
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Plateau

[WJ Sethings 3¢

Generall Alarm Set F'nintsl Count Times

Count Time Settings Source Size
Background g ﬁ zecondsz
N DPM 50000 ﬂ
Source £ = seconds
=
H' Settingz
Start 500 =
=
End | 1000 ﬁ
Inerenment 100 =l
=1

Save Cancel

The plateau settings determine the default values used when running a
plateau. These values can also be changed directly on the HV Plateau

screen.
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Rate Meter
[ Settings X
Generall Alarm Set Poi”tsl Count TimBSI Flateau
Cal Constant [cpmdurit) Uitz Alam Set Paint Tirme Constant
Te+008 i BT 0.0 j' 1 ill
< jl cps - 1000 ﬁ 1 ﬁ
& ﬁ cps - 1000 j' 1 j'
> jl ops - 1000 ﬁ 1 ﬁ
& ﬁ cps - 1000 j' 1 j'
60 jl cps - 1000 ﬁ 1 ﬁ
& ﬁ cps - 1000 j' 1 j'
< jl cps - 1000 ﬁ 1 ﬁ
& ﬁ cps - 1000 j' 1 j'
= jl cps © 1000 ﬁ 1 ﬁ
> ﬁ eps = 1000 jl 1 jl
60 jl cps - 1000 ﬁ 1 ﬁ
Save | Cahicel ‘

The rate meter settings configure the rate meter display on the main
screen. 'The rate meter can be set to display in cps, cpm, R/ht, and
Sv/ht. The calibration constant must be correctly set to display the rate
meter reading correctly. For instance, set the cal constant to 60 for cps
and set the cal contant to 1 for cpm. Calibration constants for R/hr and
Sv/hr will depend on the type of detector connected. The time constant
affects the response time of the rate meter reading. A lower time
constant give a faster response time while a higher time constant gives a
slower response time.

Each channel has an individual rate meter alarm that can be set. When
the current rate meter reading exceeds the set point, the background for
the channel turns red and an audible alert will sound (if enabled). The
default alarm set point is 1000 cps. During a timed count, the rate meter
will display the highest reading. At the end of the count the highest
reading will be logged to the .CSV file.

Ludlum Measurements, Inc.
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End User License Agreement

LUDLUM MEASUREMENTS, INC.
l“ 501 OAK ST., P.O0. BOX 810

SWEETWATER, TX 79556
325/235-5494 FAX: 325/235-4672

Software License Agreement

Rev. (number) 1.0
Written by (or Re\%ad by): Date: AOTurOf

AL A

Approved by: X 5 Date: 5. 1N O

BY INSTALLING THIS SOFTWARE, YOU ARE CONSENTING TO BE BOUND BY
THIS AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT, DO NOT INSTALL THE PRODUCT.

Single User License Grant: Ludlum Measurements, Inc. ("Ludlum") and its suppliers
grant to Customer ("Customer") a nonexclusive and nontransferable license to use the
Ludlum software ("Software") in object code form solely on a single central processing
unit owned or leased by Customer or otherwise embedded in equipment provided by
Ludlum.

Customer may make one (1) archival copy of the Software provided Customer affixes to
such copy all copyright, confidentiality, and proprietary notices that appear on the
original.

EXCEPT AS EXPRESSLY AUTHORIZED ABOVE, CUSTOMER SHALL NOT:
COPY, IN WHOLE OR IN PART, SOFTWARE OR DOCUMENTATION; MODIFY
THE SOFTWARE; REVERSE COMPILE OR REVERSE ASSEMBLE ALL OR ANY
PORTION OF THE SOFTWARE; OR RENT, LEASE, DISTRIBUTE, SELL, OR
CREATE DERIVATIVE WORKS OF THE SOFTWARE.

Customer agrees that aspects of the licensed materials, including the specific design and
structure of individual programs, constitute trade secrets and/or copyrighted material of
Ludlum. Customer agrees not to disclose, provide, or otherwise make available such
trade secrets or copyrighted material in any form to any third party without the prior
written consent of Ludlum. Customer agrees to implement reasonable security measures
to protect such trade secrets and copyrighted material. Title to Software and
documentation shall remain solely with Ludlum.

LIMITED WARRANTY. Ludlum warrants that for a period of ninety (90) days from the
date of shipment from Ludlum: (i) the media on which the Software is furnished will be

Ludlum Measurements, Inc. Page 11 November 2019
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free of defects in materials and workmanship under normal use; and (ii) the Sofiware
substantially conforms to its published specifications. Except for the foregoing, the
Software is provided AS IS. This limited warranty extends only to Customer as the
original licensee. Customer's exclusive remedy and the entire liability of Ludlum and its
suppliers under this limited warranty will be, at Ludlum or its service center's option,
repair, replacement, or refund of the Software if reported (or, upon request, returned) to
the party supplying the Sofiware to Customer. In no event does Ludlum warrant that the
Software is error free or that Customer will be able to operate the Software without
problems or interruptions.

This warranty does not apply if the software (a) has been altered, except by Ludlum, (b)
has not been installed, operated, repaired, or maintained in accordance with instructions
supplied by Ludlum, (c) has been subjected to abnormal physical or electrical stress,
misuse, negligence, or accident, or (d) is used in ultrahazardous activities.

DISCLAIMER. EXCEPT AS SPECIFIED IN THIS WARRANTY, ALL EXPRESS OR
IMPLIED CONDITIONS, REPRESENTATIONS, AND WARRANTIES INCLUDING,
WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT OR ARISING
FROM A COURSE OF DEALING, USAGE, OR TRADE PRACTICE, ARE HEREBY
EXCLUDED TO THE EXTENT ALLOWED BY APPLICABLE LAW.

IN NO EVENT WILL LUDLUM OR ITS SUPPLIERS BE LIABLE FOR ANY LOST
REVENUE, PROFIT, OR DATA, OR FOR SPECIAL, INDIRECT,
CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE DAMAGES HOWEVER
CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY ARISING OUT OF
THE USE OF OR INABILITY TO USE THE SOFTWARE EVEN IF LUDLUM OR
ITS SUPPLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. In no event shall Ludlum's or its suppliers' liability to Customer, whether in
contract, tort (including negligence), or otherwise, exceed the price paid by Customer.
The foregoing limitations shall apply even if the above-stated warranty fails of its
essential purpose. SOME STATES DO NOT ALLOW LIMITATION OR EXCLUSION
OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES.

The above warranty DOES NOT apply to any beta software, any sofiware made available
for testing or demonstration purposes, any temporary software modules or any software
for which Ludlum does not receive a license fee. All such software products are provided
AS IS without any warranty whatsoever.

This License is effective until terminated. Customer may terminate this License at any
time by destroying all copies of Software including any documentation. This License will
terminate immediately without notice from Ludlum if Customer fails to comply with any
provision of this License. Upon termination, Customer must destroy all copies of
Software.

Software, including technical data, is subject to U.S. export control laws, including the
U.S. Export Administration Act and its associated regulations, and may be subject to
export or import regulations in other countries. Customer agrees to comply strictly with

Ludlum Measurements, Inc. Page 12 November 2019
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all such regulations and acknowledges that it has the responsibility to obtain licenses to
export, re-export, or import Software.

This License shall be governed by and construed in accordance with the laws of the State
of Texas, United States of America, as if performed wholly within the state and without
giving effect to the principles of conflict of law. If any portion hereof is found to be void
or unenforceable, the remaining provisions of this License shall remain in full force and
effect. This License constitutes the entire License between the parties with respect to the
use of the Sofiware.

Restricted Rights - Ludlum's software is provided to non-DOD agencies with
RESTRICTED RIGHTS and its supporting documentation is provided with LIMITED
RIGHTS. Use, duplication, or disclosure by the Government is subject to the restrictions
as set forth in subparagraph "C" of the Commercial Computer Software - Restricted
Rights clause at FAR 52.227-19. In the event the sale is to a DOD agency, the
government's rights in software, supporting documentation, and technical data are
governed by the restrictions in the Technical Data Commercial Items clause at DFARS
252.227-7015 and DFARS 227.7202. Manufacturer is Ludlum Measurements, Inc. 501
Oak Street Sweetwater, Texas 79556.

Ludlum Measurements, Inc. Page 13 November 2019
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Section

Software Features

The Model 4612 software has the following features, which will be detailed
in depth in this section:

= Asynchronous counting on any channel with the ability to
start/stop individual channels, as well as a group of channels

= Automatically store finished count data for groups as well as
individual channels in a text file, in a folder chosen by the user

= Set the high voltage (HV), lower level discriminator (LLD),
upper level discriminator(ULD), efficiency, gamma mode, and
window mode on each channel

= Set the alarm set points, as well as an optional audio alarm. The
software comes with a .wav file for the audio alarm; however, the
user can change the audio alarm to any .wav file on the system.

= HYV Plateau for a single channel or all channels

= (Calibration Wizard that guides the user through the steps
necessary to calibrate the counter

= User-definable color for each channel indicator

Ludlum Measurements, Inc. Page 14 November 2019
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Counting
There are two types of counting — individual channel counting and group

channel counting. Both types of counts can be started from the main screen,
an example of which is shown in the following graphic.

"r] Model 4612 Counter  Version 2.2.0 Serial Humber: 291490

File Tools Help
Count Accumulated Count Time Time Remaining
Group B0 mSec Count Last Count Fiate Meter Hours Ming Secs mSecs HH:MM:55. M5 Status
E] 10005 10005 100.03 pGv/h =] - =] - =l i | 00:00:00.000
= [ v EEEE (s | osls| 12 02 02 | ,
[ [ [ 0.00 cps ged - e P ol - ol 00:00:00.000 Caunt
[ [ [ 0.00 cps oed . oMol 00:00:00.000 Caunt
Channel 3 | | | | | EaE = =1 =1
[ [ [ 0.00 cps ged - e ol - ol 00:00:00.000 Caunt
“Bharnel 4 | | | | | SR R
[ [ [ 0.00 cps gl gl el psl [ ooooooooo Caunt
hannel 5 | | | | | =l =l = =i
Fhannd & [o [1 [1 [ O00cps 0 ﬂ S B ﬂ S ﬂ - D ﬂ 00:00:00.000 Count
[ [ [ 0.00 cps =]] =]] =1 - ~! [ oooo00.000
| Charnel 7 | | | | | = = = =
[ [ [ 0.00 cps =]] =]] =1 - ~! [ ooo000.000
Channel 8 | | | | =1 =1 =1 (=]
[ [ [ 0.00 cps =] =] =1 - ! [ oooo00.000
Channel 9 | | | | (=2l =1 = (=]
[ [ [ 0.00 cps =] =] =1 - ! [ oooo00.000
Charnel 10 [ [ [ [ = = = =
[ [ [ 0.00 cps =] =] =1 - ~! [ oooo00.000
Ehannelil [ [ [ [ = = = =
[ [ [ 0.00 cps =] =] =1 - ~! [ oooo00.000
Channel12] [ [ [ [ = = = =
Out of Tolerance [HY and ULD = 3%, LLD =13%] Status Legend Counting Alarm
vy |Hvz| kva] |upay uoz) una] |uwngl iz |una) || Offiee 1 Countirg B [ Resycle Clear Alarme
Hv4| HvE| kve| |LD4| | LDs | LD6| U4 ups, uDs, || Onine @ Recycing Sl '
—d —d —d =l =) —al d =) =l Ack Audio
HVTJ  HVE, Hva LLO7]  LLD@y | LLOS ULDF| ULDS ULDA Start Al
. —d . e . e e . e
HW 10y HV 11 |Hv 12| |LLD 10| LLD 44/ LLD12| |ULD 10| ULD 4/ |ULD 12 Stop Al
. — . — . e - B e
3441302 810 4M 8/10/2012

The main screen displays the following information: Group Number,
current 50 millisecond count, Accumulated Count, Last Count, Count Time,
Remaining Time, Status, and Out of Tolerance.

The count time can be changed by clicking on the up or down arrows next
to each field or by simply typing in a new value. The count time can only be
changed when the channel is not counting.

The status of the channel is displayed as a colored indicator next to the
count button.

e Gray: indicates the channel if offline. A channel may be offline if
the channel does not exist or if there is a problem with the channel.

e Green: indicates the channel is online and ready to start counting.

Ludlum Measurements, Inc.
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e Blue: indicates the channel is counting. When the count time
expires, the count is stopped.

e Violet: indicates the channel is counting in the recycle mode. When
the count time expires, the count will automatically restart.

When the accumulated count exceeds the alarm set point, the background
color will change from white to red on that channel. An audible alert will
sound if enabled. Clicking the “Clear Alarms” button will silence the audio
and return the background color for all alarming channels to white. Clicking
on the “Ack Audio” button will silence the audio.

The “Stop” button will stop all counting channels.

Out-of-tolerance indicators in the lower, left corner of the screen change to
red if these parameters fall out of tolerance. The HV and ULD are out of
tolerance if they are not within 3% of their set points. The LLD is out of
tolerance if it is not within 13% of the set point.

Starting a Count on a Single Channel

An individual count may be started by clicking on the “Count” button
located on the right side of the screen. When this button is clicked, a count
on that channel is started immediately. If the Recycle checkbox is checked,
then this count will automatically restart a new count as soon as the current
count is complete. If it is not checked, the count will stop as soon as the
count time expires. To stop a count that is in progress, click on the
“Cancel” button. Once the count has completed, the data will be saved to
the .CSV file.

Additionally, clicking the “Start All” button will start a count on all active
channels that are not currently counting.

Ludlum Measurements, Inc.
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Starting a Count on Multiple Channels (Group Counting)

Select channels for counting

TCharne 1 Qi ld I Chanreld [
@ v Charnel 6 RN Channel 10, [

Charnel 3 v Channel 7 N Channel 11 T

m v Channel 8 [ Channel 12 [

(+ Selected channelz  © Al channels

Set count time for selected channelz

Hours Miriz Secs mSecs
1] ::): 1 ::): 1] ::): 1] :_

Enable recycle mode for continuous counting
[ Recycle On

Select group to identify this count

=]

Start Counting ‘ Cancel ‘

To start counting on a group of channels, click on the “Start” button. From
this screen the user can start all channels counting simultaneously or
individually select a group of channels. To select an individual channel make
sure the “Selected channels” radio button is selected, and then click on either
the check box or channel indicator.

Set the count time for this group by using the up/down buttons or entering
in the count time for houts, minutes, seconds, and milliseconds.

If continuous counting is desired, place a check in the “Recycled On”
checkbox. With this checked, once the count time expires, this group of
channels will automatically restart counting.

The group number is used to identify each group of channels. This group

number is displayed on the main screen and also saved to the .CSV file.

Ludlum Measurements, Inc.
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[ Model 4612 Counter

File Tools Help

Version 2.2.0  Serial Humber: 291490

Count Accumulated Count Time Time Remaining
Group  S0mSec Count Last Count Fiate Meter Hours ins Secs mSecs HH:Mk:55. M5 Status
N [ 10005 100.03 pSw/he gﬁ - ﬂ S B ﬂ S B ﬂ [ 00:00:00.000
E [ [0 [0 [0 0.00 cps uﬁ; 1ﬂ; uﬂ; uﬂ [ 00:00:00.000 Count
Chemnelz, | [ D [0 [0 0.00 cps gﬁ o ﬂ - gﬂ - gﬂ [ G0:0000000 Count
m [ [0 [0 [0 0.00 cps uﬁ; 1ﬂ; uﬂ; uﬂ [ 00:00:00.000 Count
| [ [ [0 [0 0.00 cps gﬁ : 1ﬁ : gﬁ : gﬂ [ G0:0000000 Count
5 [0 [0 [0 0.00 cps 0 ﬁ . ﬁ .o ﬁ .o ﬂ [ 00:00:00.000 Count
Thanrel 7 | [o [0 [0 0.00 cps j o j o j o j [ 00:00:00.000
channelg] [ [ © [0 [0 0.00 cps j . j . j . j [ 000000000
Charreld | | [ O [ [0 0.00 cps j . j . j . j [ 00:00:00.000
Chemnelta | [ O [0 [0 0.00 cps j . j . j . j [ 000000000
Chanrel1l | | 0 [ [0 0.00 cps j . j . j . j [ 00:00:00.000
Channelig) [ [ © [0 [ 0.00 cps j . j . j . j [ oo-0000000
Out of Talerance (HY and ULD = 3% LLD = 13%)] Status Legend Caunting Alarm
vy | vz | Hv3] Lod Loz| o3| |uwogy | u2) | uD3) || Offine[  Counting [ Recycle Cloar Alams
Hva) [Hvs| (wve| [une| Lns|ups| |ung 5] | g || Orine @l Fecycling 1 el P
HVZ, HvE) Hve| |uo7|LDs||LDg) U7 8| | ung Start All
HV 10 Hv 14| Hvi2  |Loag) Loy LDz |uLDig) 11 |unaz Stop &l
34413N02 810 4M 8/10/2012
Count Data Text Files

When a count has finished, the data is automatically saved to a text file. The
file is saved in a comma separated value (CSV) format. This is a text file
where each value is separated by the comma character and is suitable for
loading into a spreadsheet or database file for further processing, graphing,
etc. This file contains the Serial Number, Group Number, Channel, Count
Time, Count, HV, LLD, ULD, Efficiency, and Date.

Channel, Total Count, Elapsed Count Time, HV, LLD, ULD

Example:

SerialNumber, Group,Channel, CountTime, Count, HV,LLD,ULD,Efficiency, Date
240600,00,01,00:00:06.000,3984,1001,0101,3001,01.1,11/30/2007 13:52:29
240600,00,01,00:00:06.000,3985,1001,0101,3001,01.1,11/30/2007 13:52:43

Ludlum Measurements, Inc.
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Channel Colors

A color can be defined to help distinguish each channel. The channel
indicators on all screens will be displayed with these colors.

"] Select a color to represent each channel

Fareground

Background |

Channel _12‘ Fareqground |
B ackground |

Chariel 11, _ Foreground

Background |

Channe id Fareground |
Backgraund |

Fareground | Ii Faoreground |
Background | Background |

m Foreground | el Foreground |
Background | B ackground |

Channel 3 | Fareground | Ju-  Foreground |
B ackground | B ackground |

Fareground |
B ackground |

Default Colorsi| Mo Colors |

Channel 9 |

Channel & | Fareground |
Backgraund |

Save | Cancel |

The foreground and background can be defined for each channel. Clicking
on the “Default Colors” button will set each channel to a different default
color. Clicking on the “No Colors” button will set all channels to white.

[, Select a color to represent each channel

Channel _1_‘ Foreground

B ackground

ChanneI_E_‘ Fareground

B ackground

Channel_ﬁ_‘ Fareground

B ackground

Foreground

{mm}

Chaninel 2 | Foreground

B ackground

Charnel§ | _ Foreground Charirie 1

I

£ A

B ackground Background

Channel 11 Foreground

Chatinel _3_‘ Foreground n

B ackground

EhannelL Fareground

Backgraund Backgraund

Channel _4_‘ Faoreground

B ackground

ChanneI_B_‘ Fareground

Background

Channel 1_2_‘ Fareground

Background

E A g
£l

Default Colors

Mo Colors Save | Cancel
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Calibration

The calibration screen allows the user to set the HV, LLD, ULD, Efficiency,
and Modes for each channel. After changing a single or multiple values, click
on the “Update Parameters” button to send the parameters to the Counter.
To reload the parameters from the Counter, click on the Refresh Parameters
button. The “Print” button will print a list of all parameters. The Calibration
Wizard will guide the user through calibrating the various calibration
constants for each channel. Only channels that are online are available for
parameter changes.

Ludlum Measurements, Inc.
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High Voltage

The High Voltage tab shows the current high-voltage set point, read-back
voltage, actual calibration constant, and read-back calibration constant. The
high voltage is adjustable from 0 to 1400 V. The only value on this tab that
can be changed is the high voltage set point. All other values must be
changed through the calibration wizard.

High‘/oltage I Lower Level Discriminator [LLD] ] Upper Level Discriminator [ULD] ] Efficiency [4pi]] Mode]
Update Parameters
Setpoint FReadback Actual CC Feadback CC Fiefrosh Parameters
B ) 501 02 00
[ *Eharncl 2 TS 1001 15 01
Charnel3 | 1003 D’ 1003 08 00
'.HHM 1004 Y) 1005 15 0o m—
- Calibration *wizard
:‘ 1005 2] 1005 -0.9 0.0
Eharnel 6 1006 91 1007 1.7 01
“Channel 7 1007 r) 1007 15 0o
Channel§, 1008 D’ 1008 37 01
Charnel3 | 1003 7] 1009 1.5 01
Channel 10 1010 D’ 1009 1.1 01
10 y
Channel 11, 1011 r) 101 12 an
Channellz 1012 ..J 1012 20 0.0
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L L 1 Discriminat
The Lower Level Discriminator tab shows the current LD set point, read-
back voltage, and actual calibration constant. The LLD is adjustable from 0
to 3300 mV.

™ Calibration E
High Yaltage ; Lower Level Discriminator [LLD) I Upper Level Discriminatar [ULD] I Efficiency [4|:ui]| Mu:u:lel
pdate Parameters
Setpaint Readback Actual CC Fiafresh Parameters
- Print Parameters
HM 102 ,\.) 102 0a
Chatinel 2 103 v]' 103 0.0
'H"Hm 104 104 1.0
— T) Calibration Wizard
iﬂ 105 :_) 95 5.4
Channel & 106 .r) 108 0.9
Charnel 7 107 .r) 107 0.0
Channel 8 | 108 %) 107 nA9
Charnel 3 109 v]' 108 -0.49
Charnel 10, 110 .\.) 110 09
Channel 11, 111 .r) 111 0.0
Channe ﬂ 1z .\.) 13 0.4
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The Upper Level Discriminator tab shows the current ULD set point, read-
back voltage, and actual calibration constant. The ULD is adjustable from 0
to 3300 mV.

High "-.-"Dltagel Lower Level Discriminator [LLD] Upper Level Discriminatar [LLD] I Efficiency [4|;.i]| M.;..jel
pdate Parameters
Setpaint Readback Actual CC Fiefresh Parameters
001 7 3239 0.0
B Frint Parameters
“@ 2002 ,\.) 2993 i
Thannel 4 a004 3293 0.0
- Tj Calibration ‘wizard
id 005 :__) 3004 oo
Channel & 30065 D" 3005 0.0
“Channel 7 2007 %) 3299 n.o
Channel 8 3003 %) 3799 nn
Channel 3 2003 :_) 32939 n.o
I:hannelll:ll 3010 T) 3299 0.0
Channel 11 2011 :?/‘] 3299 0.0
Channe id a0z :U]I 3299 oo
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Efficiency

This is the efficiency that was calculated for the high voltage, which was set
when the plateau was run. It is not used for any calculations and is for
informational purposes only.

™ Calibration

pdate Parameters

Refresh Parameters

Thannel 2 2.2

Print Parameters

Channel 3 I 3.3

4.4
“Eharre 5 GG

Channel 6 cE

GG QB S SE

Calibration ‘wizard

QL

Thannel 7 77

Channe ﬂ aa
Channel 9 I 99

Ehanneﬂﬂl 10.0

Channel 17| 11.1

EhangM 122
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Mode

The GM and Window mode can be set individually for each channel. When
the GM Mode is checked, the slave board is configured for use with GM
detectors to eliminate double pulsing and long dead times. When the
Window Mode is unchecked, the slave board’s ULD set point is ignored.

Channel 1

“hannel 2

Channel 3

“harel 4
“harel 5

Channel &

Channel 7

Channel ﬁi

Channel 9
Chanrel 'I_Eld

Channel 11

Channel H

ik Mode

-
.
-
-
-
-
-
-
-
-
-
-

Enabled

Enabled

E nabled

E nabled

E nabled

E nabled

E nabled

E nabled

E nabled

E nabled

Enabled

Enabled

Window b ode
Enabled

Enabled
Enabled
Enabled

Enabled

-
v
v
-
[w
lv Enabled
| Enabled
| Enabled
| Enabled
| Enabled
[ Enabled
-

Enabled

High Vu:ultage] Lower Level Dizcriminator (LLDY ] Jpper Level Digcriminatar (LLD) ] Efficiency [4pi]

Update Parameters

Refresh Parameters

Print Parameters

Calibration ‘Wizard
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Calibration Wizard

The calibration wizard guides the user through the process of setting the
calibration constants for each online channel. The following parameters will
be set by the wizard: HV actual calibration constant, HV read-back
calibration constant, LLLD actual calibration constant, and ULD actual
calibration constant. The wizard automatically calculates the calibration
constant based on the measurements entered in for each channel. All
calibration constants are zeroed out at the beginning. Calibration requires a
Model 500 Pulser with a high-voltage readout or a high-impedance
voltmeter with at least 1000 Megohm meter input resistance.

Thiz wizard will guide you through the calibration of the Model 46w Counter. Before
beginning all current calbration data will be cleared,

Click Mext to continue or Cancel to exit.

Mest

HV Actual Callbration Constant

Click the “Begin” button to start the process of calibrating the HV actual
calibration constant. The HV actual calibration constant is calculated
automatically by entering the high voltage measured at the detector
connector. The wizard will set the high voltage of all channels to zero and
then prompt for the cable to be connected to the first channel.

Ludlum Measurements, Inc.
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After connecting the cable and clicking Next, the high voltage will be
restored to the set point. Enter the measured high voltage and click Next.
This process continues until all online channels are completed. Click Done
and then click Next to go to the HV Read Back calibration.

| HY Actual Calibration

Connect the cable to Channel 1 and then click Mest to
conbinue.

[ HV Actual Cal - Channel: 1

Enter measured high voltage

Setpoint  Measzured Cal Conztant

["Eharnel 1 TV 3 [ 0D

[ HV Actual Cal - Channel: 2

Digzonnect the cable from Channel 1 and connect it to
Channel 2 and then chck Mest to continue.

Ludlum Measurements, Inc. Page 27 November 2019



Model 4612 Twelve-Channel Counter Technical Manual Section 3

Calibration Wizard

— Step 1: HY Actual Cal Constant

Setpaint  Measured  Cal Constant |This step will calibrate the HY measured from the

500 500 detector connectaor.
peiicEl [0z fooz
Ehann_elgd IW 1003
[1004 004
Lk [005T oo
Eharnel 5 W 1005
TChanne! 7 IW 1007
Chennel8, [ 1008 1008
Ehan% IW 1009

Channellgl I 1010 1010

Ehannel 11

Measure the HY from the detectar connectar of
each channel and enter the values in the figlds
ta the left. The software will calculate the
correct calibration conztant automatically,

Click Beqgin to meazure the HY at zach
connectar,

When fimshed click Mext to continue or Cancel
to exit.

1011

I 1011
Chari I iz 1012

EICEICEICECEICEL

Cancel Back Mext
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HV Read Back Callbration Constant

The HV Read Back calibration constant is more or less automatic. Simply
click on the Reload button to view the read-back high voltage from the
counter. If the returned values are consistent, click Next.

Calibration Wizard

—5tep 2. HY Readback Cal Constant

Setpoint  Readback  Cal Constant | This step will calibrate the HY readback value,

Each time the Reload button is clicked, the HW
iz read back. from the counter. The zoftware will
calculate the caorect calibration canstant

automatically.
1010 When fimshed click Mext to continue or Cancel
to exit,
938
1013
987
1020

Channe H 1008 970

Channel 9 | I 1009 993

Ehannel 10 1010 q99

.

Channel 11 | 1011 933

Chani 1012 951

EEEEECEEECEL

Cancel Back Mext
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LLD Actual Callwation Constant
The LLD actual calibration constant is obtained by measuring the LILD
from the test point on each channel and entering the measured reading in
the appropriate fields. This can be accomplished by entering the number
directly or using the up and down buttons to reach the desired value. When
complete, click the Next button.

—Step 3 LLD Actual Cal Constant
Setpaint  Measured  Cal Constant | This step will calibrate the LLD measured from
_____ y the LLD' Test-point.
Meazure the LLD from the test-point of each
102 ’) I o channel and enter the values in the fizlds to the
A left. The software will calculate the cormect
r calibration constant automatically.
103 r) | oo
Wwhen finished click Mest to continue or Cancel
104 :_) I oo to exit,
105 *r) | 0.a
106 ‘\_) | oo
107 ’,‘_) | oo
108 )r) | 0.a
Channel 3 I 109 109 ‘\_) I 0o
Channel 10, I 110 110 :_) I 0o
Ehannel 11 IAN 111 )r) I no
Chan I 112 ‘\_) I o
Cancel Back Mext
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ULD Actual Callwation Constant
The LLD actual calibration constant is obtained by measuring the LD
from the test point on each channel and entering the measured reading in
the appropriate fields. This can be accomplished by entering the number
directly or using the up and down buttons to reach the desired value. When
complete, click the Next button.

—Step 4 ULD Actual Cal Constant
Setpoint  Measured  Cal Constant | This step will calibrate the ULD measured from
IRl [0 oz [0 the LLD Test-point.
teazure the LD from the test-point of each
@ I 3002 2002 ’) I o channel and enter the values in the fizlds to the
A left. The software will calculate the cormect
Ehannel 003 2003 :_) IT calibration constant automatically.
Wwhen finished click Mest to continue or Cancel
[3004 3004 3 [ o to exit
md | 3005 2005 *r) | o
Channel 6 I 2006 3006 ‘\_) I 0o
Tharnel 7 | W07 3007 T) | 0
Charinel “ I 3002 2002 ”r) I o
Channel 3 | I 3009 2009 ‘\_) I no
Channel 10, I anin 300 :_) I 0o
Ehannel 11 I 30 2011 )r) I no
Channg“ | anmz2 a2 :\_) | o
Cancel Back Mext
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e Plateau

HV Plateau

The HV Plateau provides the ability to plateau individual or all channels
simultaneously. Before beginning, select which channels will be included in
the plateau, background and source count times, start and ending high
voltage, high voltage increment, and the source size in DPM. Clicking on
the Start button will begin the plateau. The background plateau is run on all
enabled channels simultaneously. After the background plateau is finished,
the user will be prompted to place the source on the first detector. The user
will then be prompted to place the source on the remaining detectors in
sequence until all detectors have been plateaued.

— Select channels for HY Plateau

m = Ehannel 6

Channel 3 | [~

= Selected channels

¥ harnel5 [ Channel3 | [~ Background & ::/I seconds

én = Channel & = Channel 12 I Stat 500 »_j Increment — Source Size

— Count Time Settings

Channel ‘ID_. I~ Sowce ::) seconds — Time Femaining (HH:MI:55 5]

I 00:00:00.000
Chaninel 11 = —H¥ Settings

3

100 L
{0 Al channels End 1000 ::j /J DRk 50000 ,"_j|

Channel 1 | channel 2 | Channel3 | Channel | Channel S | Channel& | Channel7 | Channel& | Channel9 | Channel 10 | Channel 11| channel12 |

1000

High Wolt | Backaground | Source Count | Met Count [CPM] | % Efficiency [4pi) St Hy' |
500 40 3970 39300 THE
500 40 3970 33300 3.6
700 40 3970 39300 786 Save |
200 40 969 39230 3.6
500 40 3969 39280 T8E Frint |

3370 33310

Dizplay
& Gnd
(" Graph

Ludlum Measurements, Inc.

Page 32 November 2019



Model 4612 Twelve-Channel Counter Technical Manual Section 3

Select channels for HY Plateau Count Time Settings 5
tart
“Tharne1 Jicd

il r Charnel 3| [ Background B ’}. seconds
Ei - Thannel 6 1IN Channel 10 [ Souce B ,_}: seconds Time Remaining [HH:kM:55 M5]
Chonelay DLl | Chameldl T |y sotings ' 00:00:00.000
.—‘ [ Channeld | I Channel 12 I Stat 500 £ Increment Source Size
o .
+ Selected channels ¢ All channels End 1000 z_; 100 ¥ DPHM 50000 ‘}

Channel 1 lChanneIZ Channel 3 | Channel 4 | ChannelS | Channel§ | Channel 7 | Channel & | Channel 9 ChﬂnnelmlChﬂnnelﬁ]ChanneHZ]

Set HY

High %oltage Plateau

Dizplay
" Gnid
{* Graph
| [ 1 | [ 1 [ | [ | [ 1 1 1 [ |
RO0 550 GO0 E50 Fan Fh0 200 850 300 950 1000 Legend
High Woltage Background
Hv [aon Count [3563 Efficiency [785 — Sorce

Once the plateau is complete, clicking on the Set HV button will set the high
voltage and efficiency for the channel. Select the appropriate high voltage
and efficiency by highlighting the row on the grid or by selecting a point on
the graph with the cursor. On the graph view, the cursor can be moved by
dragging it around the plot with the mouse or by using the Cursor Left and
Cursor Right buttons, which are located at the bottom, left corner of the

graph.

ﬁ

set the high voltage for Channel 1 to: 800 Volts and effidency to 78.6%% 7

Yes Mo |
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Section

Electronics Specifications

Power: 7.5 to 36 Vdc at 3 W maximum

Amplifier Gain: adjustable from 1 to 15 V/V

Amplifier Range: 0 to approximately 3 V

Input Sensitivity: adjustable from 5 to 3300 mV

High Voltage: adjustable from 0 to 1500 Vdc (optional 0-2500 Vdc)
Window: adjustable from 5 to 3300 mV (can be enabled or disabled)
Connectors: four BNC-type connectors (MHV also available)
Finish: beige powder-coat finish

Size: 10.9x29.2x10.7 cm (43x11.5x4.2in) HxWx L)

Weight: 1.2 kg (2.7 Ib)
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Section

Description of Controls and
Functions

Input: voltage input; minimum 7.5 to maximum 36 Vdc, center pin is
positive

RS-232: used in connecting the instrument to a computer, 8-N-1 19.2 k
bps, no handshaking

Detectors 1-12: up to 12 detectors may be connected

Test Points: Each slave board has test point for Upper Level
Discriminator (ULD), Lower Level Discriminator (LLD) and HV Read-
Back Voltage (HR).

Amplifier Output: Each slave board has an SMB type coaxial output
for amplifier out. Use LMI part # 8303-632 (BNC to SMB).

Power LED: red LED on front panel indicating unit power is on. Note:
Port connection and DTR must be high to activate this LED.

GN: gain adjustment for each slave board. Note: At a normal gain
setting of 10, 500 mV on the LLD test point is equal to a 50 mV
detector sensitivity.

Ludlum Measurements, Inc.

Page 35 November 2019



Model 4612 Twelve-Channel Counter Technical Manual Section 6

Section

Drawings and Diagrams

HOST -843 BOARD, Drawing 344 X 417 (3 sheets)

HOST -843 BOARD LAYOUT, Drawing 344 X 418A (2 sheets)

SLAVE BOARD, Drawing 344 X 289 (3 sheets)

SLAVE AMP BOARD LAYOUT, Drawing 344 X 290A (2 sheets)

BACKPLANE BOARD, Drawing 344 x 201

BACKPLANE BOARD LAYOUT, Drawing 344 x 202 (2 sheets)
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Swoetwater, Texas 79556

U.S.A. 1-800-622-0828

7
PO Box 810
501 Oak Street

Title: HOST -843 BOARD

MEASUREMENTS, INC.

M]LUDLUM

Drawn: RDS| 18JUNOS
D

{1 RESET
=] SLAVE'
34441TRIPLsch

344417RIP3
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Section

Hardware Calibration

A Ludlum Model 500 Pulser or equivalent is required. If the pulser does not
have a high-voltage readout, use a high impedance voltmeter with at least

1000 megohm input resistance to measure the detector voltage. Remove the
cover of the Model 4612.

1.

Connect the Model 500 Pulser to the Model 4612 Channel #1,
using an appropriate cable.

Adjust the pulser for 40,000 cpm and set the pulse amplitude to
-10 mV (negative amplitude).

Start the Counter.exe program and “connect” to the Model 4612.

Observe the Model 500 HV readout (or connect the high-
impedance meter). Using your PC and the Model 4612 Counter
software, set the HV control to 900 Vdc. Check for an actual high
voltage reading of 900 V +4 V and adjust, if necessary, the
potentiometer on top of the slave board (#1) and closest to front
panel for a reading of 900 Vdc on the voltmeter or pulser.
Connect the voltmeter between the HVR test point (+) on the rear
panel of Slave #1 and ground (the screw head (-) located just to
the right of the LMI logo on the panel). Adjust the HVR pot
located closest to the rear panel for a meter reading of 0.900 Vdc
+0.004 Vdc.

Set the HV to 500 and finally to 1200 Vdc and confirm that the
reading of the HV meter corresponds to the external voltmeter
within £5% of each reading.

Set the LLD for all channels to 100 and set the ULD to 200.
Note: This results in a calibration level of 10 mV threshold and
10 mV window.
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7.

10.

11.

Connect the voltmeter between the LLD test point (+) on the rear
panel of Slave #1 and ground (-) (the screw head located just to
the right of the LMI logo on the panel). Check that the voltage
here is 100 mVdc +5%.

Connect the voltmeter between the ULD test point (+) on the rear
panel of Slave #1 and ground (-) (the screw head located just to
the right of the LMI logo on the panel). Check that the voltage is
200 mVdc +5%.

Observe the count rate for Channel #1. With an output time of
0.50 sec, the count rate should show a value of 333 £2. With an
output time of 50 msec, the count rate should show a value of 33
+2. Adjust the gain control (GN) clockwise (located on the rear
panel of the slave board) to obtain the 333 £2 (or 33 +2) reading,
then adjust the control counter-clockwise to the point where the
counts just cease (less than 10 counts observed).

With the LLD = 100 and ULD = 200 for all channels, observe the
count rate for Channel #1. With an output time of 0.50 sec, the
count rate should show a value of 333 +2 with the pulser
amplitude set to -15mV. With an output time of 50 msec, the
count rate should show a value of 33 +2. Adjust the pulser
amplitude toward -20 mV and confirm that the reading drops to 0
(less than 10 counts) at -20 mV 0.5 mV.

Repeat steps 7 thru 10 above for all remaining channels.
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Section

RS-232 Communication

The Model 4612 Counter operates at the following RS-232 parameters:
e 19200 baud
e 8 data bits
e No parity
e 1 stop bit

After power-up, the counter will begin sending a 50-byte data message every
50 milliseconds. This message contains the count data for each channel and
the status of each channel. The message is terminated with a carriage return
and line feed character. The count data is the number of counts received in
the previous 50 milliseconds.

Byte 01 — Channel 01
Byte 02 — Channel 01
Byte 03 — Channel 01
Byte 04 — Channel 02
Byte 05 — Channel 02
Byte 06 — Channel 02
Byte 07 — Channel 03
Byte 08 — Channel 03
Byte 09 — Channel 03
Byte 10 — Channel 04
Byte 11 — Channel 04
Byte 12 — Channel 04
Byte 13 — Channel 05
Byte 14 — Channel 05
Byte 15 — Channel 05
Byte 16 — Channel 06
Byte 17 — Channel 06
Byte 18 — Channel 06

Ludlum Measurements, Inc.
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Byte 19 — Channel 07

Byte 20 — Channel 07

Byte 21 — Channel 07

Byte 22 — Channel 08

Byte 23 — Channel 08

Byte 24 — Channel 08

Byte 25 — Channel 09

Byte 26 — Channel 09

Byte 27 — Channel 09

Byte 28 — Channel 10

Byte 29 — Channel 10

Byte 30 — Channel 10

Byte 31 — Channel 11

Byte 32 — Channel 11

Byte 33 — Channel 11

Byte 34 — Channel 12

Byte 35 — Channel 12

Byte 36 — Channel 12

Byte 37 — Channel 01 Status
Byte 38 — Channel 02 Status
Byte 39 — Channel 03 Status
Byte 40 — Channel 04 Status
Byte 41 — Channel 05 Status
Byte 42 — Channel 06 Status
Byte 43 — Channel 07 Status
Byte 44 — Channel 08 Status
Byte 45 — Channel 09 Status
Byte 46 — Channel 10 Status
Byte 47 — Channel 11 Status
Byte 48 — Channel 12 Status
Byte 49 — Carriage Return (\1)
Byte 50 — Line Feed (\n)

The count for each channel is stored in three bytes. To convert the bytes
into the count, multiply each byte as follows:

(Byte 1 * 65536) + (Byte 2 * 256) + Byte 3
The Status byte is configured as:
Bit 0: Slave counting status (O=counting, 1=not counting).
Bit 1: Overload status. Currently not used.

Bit 2: HV out of tolerance by 3% (0=OK, 1=00T).

Ludlum Measurements, Inc.

Page 53 November 2019



Model 4612 Twelve-Channel Counter Technical Manual Section 8

Bit 3: LLD out of tolerance by 13% (0=0OK, 1=0OT).
Bit 4: ULD out of tolerance by 3% (0=0OK, 1=00T).
Bit 5: Not used

Bit 6: Not used

Bit 7: Slave online/offline status (0=offline, 1=online).

RS-232 Commands

All commands must be in upper-case letters and terminated with a line feed
(/n) character. Channels are designated as 0, 1, 2,3 4, 5,6, 7, 8, 9, A, B,
which correspond to channels 1-12. When sending commands to set and
read parameters, the data output must be stopped using the “SO”
command.

Stop Data Output—-SOn
Stops/starts the 50 millisecond data output. A “1” starts the data output,
and a “0” stops the data output.

Read Fimware Version—-F
Reads the firmware version of the host board.

Read GIVI Mlode-RGn
Reads the GM mode of the specified channel. A “1” is returned if the GM
mode is enabled, a “0” if disabled.

Set GVl Mode -SGnx
Sets the GM mode of the specified channel. A “1” enables the GM mode,
and a “0” disables the GM mode.

Read Window Mode-RWn
Reads the Window mode of the specified channel. A “1” is returned if the
Window mode is enabled, a “0” if disabled.

Set Window Mode - SWinx
Sets the Window mode of the specified channel. A “1” enables the Window
mode, and a “0” disabled the Window mode.

Ludlum Measurements, Inc.
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Read Efficiency—REn
Reads the efficiency of the specified channel. The value returned is
formatted as “nn.n.”

Set Hiiciency - SEmoc

Sets the efficiency for the specified channel. The efficiency is set using the
format of “nnn.” Do not send the decimal point. The value must be
formatted to three digits and is adjustable from 000 to 999.

Save Slave Flash Parameters - SF

Saves all calibration constants to flash on all slave boards. The calibration
constants will revert to the last saved values if the counter is reset without
saving.

Read High Voltage-RHn

Reads the high voltage set point and read-back value from the specified
channel. The return format is “HVnnnnnnnn.” The first four characters
are the set point; the last 4 characters are the read-back voltage.

Set High Voltage - SHmoo
Sets the high voltage set point for the specified channel. The value must be
formatted to four digits and is adjustable from 0000 to 1500.

Read High Voltage Actual Cal-RHACNh
Reads the high-voltage actual calibration constant for the specified channel.
The return format is “*n.n.”

Set High Voltage Actual Cal-SHACmoo

Sets the high voltage actual calibration constant for the specified channel.
The value must be formatted as “Inn.” Do not include the decimal place.
The range is -99 to +99. After setting any calibration constant, the “SEF”
command must be sent to save the values into flash.

Read High Voltage Read Back Cal-RHRCn
Reads the high-voltage read-back calibration constant for the specified
channel. The return format is “*n.n.”

Set High Voltage Read Back Cal-SHRCmoo«
Sets the high-voltage read-back calibration constant for the specified
channel. The value must be formatted as “*nn.” Do not include the decimal
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place. The range is -99 to +99. After setting any calibration constant, the
“SF” command must be sent to save the values into flash.

Read LLD-RLn

Reads the lower level discriminator set point and read-back value from the
specified channel. The return format is “LDnnnnnnnn.” The first four
characters are the set point; the last four characters are the read-back voltage.

SetLLD-SLmooo
Sets the lower level discriminator set point for the specified channel. The
value must be formatted to four digits and is adjustable from 0000 to 3300.

Read LLD Actual Cal-RLCmoo

Reads the lower level discriminator actual calibration constant for the
specified channel. The return format is “*fn.n.”’

SetLLD Actual Cal-SLCmoo

Sets the lower level discriminator actual calibration constant for the specified
channel. The value must be formatted as “*nn.” Do not include the decimal
place. The range is -99 to +99. After setting any calibration constant, the
“SF” command must be sent to save the values into flash.

Read ULD-RUn

Reads the upper level discriminator set point and read-back value from the
specified channel. The return format is “UDnnnnnnnn.” The first four
characters are the set point; the last 4 characters are the read-back voltage.

Set ULD-SUrmooox
Set the upper level discriminator set point for the specified channel. The
value must be formatted to four digits and is adjustable from 0000 to 3300.

Read ULD Actual Cal-RUCmoo

Reads the upper level discriminator actual calibration constant for the
specified channel. The return format is “*n.n.”

Set ULD Actual Cal-SUCmoo

Sets the upper level discriminator actual calibration constant for the specified
channel. The value must be formatted as “*nn.” Do not include the decimal
place. The range is -99 to +99. After setting any calibration constant, the
“SF” command must be sent to save the values into flash.
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