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Safety Instructions and Symbols

This manual contains up to three levels of safety instructions that must be observed in order to
avoid personal injury and/or damage to equipment or other property. These are:

DANGER Indicates a hazard that could result in death or serious bodily harm if the safety
instruction is not observed,

WARNING Indicates a hazard that could result in bodily harm if the safety instruction is not
observed.

CAUTION Indicates a hazard that could result in property damage if the safety instruction is not
observed.

Please read all safety instructions carefully and make sure you understand them fully before
attempting to use this product.

NOTE!

We assume throughout this manual that you are thoroughly familiar

with Microsoft Windows 98/NT nsage and terminology. If not, we

strongly recommend that you first read the documentation

supplied with Microsoft Windows and familiarize yourself with a
!

few simple applications before pr ding!

The convention used in this manual to represent actual keys
pressed is to enclose the key label within angle brackets; l'or‘
example, <F1>. For key combinations, the key labels are joined
by a + within the angle brackets; for example, <Alt + 2>,




1. INTRODUCTION

OKTEC"s MCS-pei is a 10-cm = 18-cm PCI-bus plug in card that converts your PCintoa
powerful and flexible multichannel scaler (MCS) or multiple-stop-time spec 1ts powerful
MCS-32 software, operating under Windows 98 or NT version 4, allows you to manipulate all
contruls and spectral data through onscreen displays. A dual-port memory on the card gives quick
computer access to the spectral data for display purposes, without interrupting data acquisition by
the MCS-pci. With dwell times from 100 ns to 1300 s, a memory length of 65,536 channels, and
input counting rates up to 150 MHz, the MCS-pci has the flexibility to handle a wide variety of

and timing applications, i :

Time-resolved single-photon counting
Phosphorescence lifetime spectrometry
A[n\ospheric and satellite LIDAR
‘Lager-induced chemical reactions
Scanning mass spectrometers
Time-of-flight spectrometry
ractometers
Mossbauer experiments

R EEEREEX

1.1. What is a Multichannel Scaler?

An MCS records the counting rate of events as a function of time. When a scan is started, the
MCS begins counting input events in the first channel of its digital memory. At the end of the
preselected dwell time, the MCS advances to the next channel of memory to count the events. This
dwell and adVance process is repeated until the MCS has scanned through al] the channels in its.
memory. A display of the contents of the memory shows the counting rate of the input events
versus time. In repetitive measurements, where the start of the scan can be synchronized with the
start of the events, multiple scans can be summed to-diminish the statistical scatter in the recorded
pattern.

The MCS can aiso function as a multiple-stop-time spectrometer. In a typical LIDAR application,
the MCS scan is started when a laser emits a brief flash of light. The light photons.are reflected
back to the detector located near the laser as they encounter objects at various distances in the line
of sight. The resulting “stop” pulses generated in the detector are counted as input events by the
MCS. Thas, a'spectrum of the number of photons versus their round-trip flight times is recorded in
the MCS memory. By design, the MCS can accept multipie stop pulses in each scan. The channel
numbers in memory can be calibrated to read in terms of round-trip flight time, or in distance 1o
the reflecting object. Summing the spectra from mul iple laser flashes imp the signal-to-noise
ratio.
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L. INTRODUCTION.

1.2, MCS-pci Features

Hardware .

® PCl-bus plug-in card, 10 cm x 18 cm.

Dwell time selectable from 100 ns to 1,300 seconds per channel.

Number of ch Is per scan scl ble fioin 4 1 63,536.

Accepts counting rates up to 150 MHz at the fast analog input.

1-MHz single-channel analyzer input with computer-controlled upper- and lower-level

discriminators independently adjustablc from 0 to +10 V.

Computer adjustable discriminator thresholds on the fast analog input and the external channe]

advance input.

® Zero dead time between channels: absolutely no lost counts and no double counting at channel
boundaries.

® No end-of-pass dead time.

® Sum mode for signal averaging; Replace mode for single-scan data; Replace-then-Sum mode to

circumvent reset dead time between acquisitions.

Up to 1,073,741,823 counts per channel in single or multiple passes.

®  Automatic termination of data acquisition afier a preset number of passes (up to 4 billion).

The start of the scan can trigger the experiment, or the experiment can trigger the start of the

scan.

@ Includes a ramp output with computer-adjustable sawtooth and triangular waveforms.

Software

® Complete with MCS-32 operating, display, and analysis software for Windows 98 and NT
version 4.

All functions are computer-controlled, -

SCA Sweep mode for tecording pulse-height spectra and selecting accurate SCA windows.
Spectra and instrument settings can be saved on disk and recalled for further processing.
Software features include smooth, sum, strip, compare, and normalize spectra; peak-search,
report, and user-defined job streams.

Horizontal scale calibration by least squares fitting to user-defined units.

A11-B32 Programmer's Toolkit available for ActiveX™ programming under LabVIEW™,
Visual Basic, or Visual C++.

1.2.1. A Closer Look at MCS-pci

An Abundant Choice of Time Ranges
The MCS-pci employs a crystal-controtled clock with 100 ppm accuracy and high-speed
digital electronics to achieve a wide range of accurate operating parameters. With the dwell
time per channel selectable from 100 ns to 1300 seconds, and a scan tength variable from 4 to
65,536 channes, time scans can be selected ranging from 400 ns to 2.7 years.

No Dead Time Between Channels, and Zero End-of-Pass Dead Time
MCS-pci employs sophisticated digital circuits to eliminate the dead time between channcls
that is typically encountered in lower-performance MCSs. The result is absolutely no loss of
counts and no double counting as the MCS advances from one time channel to the next. Fast
digital processing also ensures that there is no end-of-pass dead time hefore starting a new
scan.

.

Versatile Counting Inputs
Two ditferent types of counting inputs make the MCS-pei adaptable to virtually any source of
signals. The fast analog signal input (IN) accommodates both analog and digital signals with
pulse widths >3.5 ns and counting rates up to §50 MHz. The input discriminator threshold is
computer adjustable from -1.6 V to +3 V in steps of 1.5 mV. This facilitates the preferential
selection of larger pulses for counting and the rejection of noise. Triggering can be selected for
either positive or negative slope to match pulses of either polarity.

For counting rates up to 1 MHz with positive analog signals, MCS-pci offers the pulse-
amplitude selectivity of the SCA (single-channel-analyzer) input. This input features two
computer-controlled discriminators whose thresholds can be set anywhere between 0 and

+10 'V with 12-bit resolution. MCS-pci counts only the analog pulses that rise above the lower-
level threshold without exceeding the upper-level threshold. This input is ideal for analog
signals whose amplitudes are proportional to a measurement parameter, such as the number of
photons in a pulse. Pulse widths from 0.5 to 100 s can be readily accommodated.

SCA Sweep Mode
The SCA Sweep mode makes the setting of the SCA thresholds quick, easy, and accurate. In
this mode the window width between the lower and upper SCA thresholds is held constant (at
1/512 0f 10 V) while the computer repeatedly sweeps the position of the window from 0 to
+10 V in 512 equal steps. In synchronism, the MCS repeatedly scans from channel 0 to 511
while counting the SCA output. The result is a display of the pulse-amplitude spectrum present
at the SCA input. The mouse can be used to mark the lower and upper limits of a spectral
feature in this display for selective counting in a subsequent MCS mode. Once these limits are
marked, clicking the mouse on the Set SCA button in the display locks the lower and upper
thresholds of the SCA into the exact settings that bracket the feature,

Tmproved Precision by Signal Averaging
For any selected dwell time and memory length, the data collected in cach scan can either
replace the data stored in memory, or can be added to the data in memory. The latter mode is
useful for reducing statistical scarter. Effectively, it improves the signal-to-noise ratio by signal
averaging. For random noise (naise that is not correlated with the Start trigger or the dwell-
time clock), the signal-to-noise ratio improves in propoition to the square root of the number of
scans added together. Selection of a “preset pass count” programs the instrument to collect
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data for the desired number of scans (or passes) and then ically stop data acc

Once data acquisiti the computer is free to run other software programs. To
permit repetitive data addition to high precision, the preset pass count can be set to any value
from 1 to 4,294,967,295, with a memory capacity of 1,073,741 .823 counts per channel.

Versatile Scan Synchronization
MCS pei offers two methods for synchronizing the scans with the start of the events to be
counted. Either the start of a scan in the MCS-pei can provide the trigger for the events
(intemal trigger mode), or an external trigger for the evenis can start the scan (external trigger
mode).

o Internal Trigger Mode The Start Output is a 160-ns-wide, positive TTL signal,
produced in synchronization with the start of a scan. This output can be used to trigger the
external events. For example, this signal can trigger a laser, whose output light pulse is
used to excite phosphorescence in a sample. The decaying counting rate of photons emitted
by the sample after each laser pulse is counted by the MCS-pci.

For measurements requiring analog control of a p (e.g., Mossb experi )
MCS-pci provides a Ramp Output voltage proportional to the channel number in the scan.
The ramp can be operated with either a sawtooth patiern or a triangular waveform. In the
sawtooth mode, the ramp voltage varies linearly from the beginning voliage to the ending
voltage as the scan progresses. At the end of the scan the voltage abruptly changes back to
the beginning voltage. With the triangular pattern, the ramp voltage changes linearly from
the beginning voltage to the mid-point voltage during the first half of the scan. During the
second half of the scan, it makes another linear transition from the mid-point voltage to the

- ending voltage. All three voltages (Begin, Mid, and End) are adjustable via the computer
from 0 to +10 V in 65,536 steps. For precise repeatability, the ramp profile is stored as a
digital image in half the memory. This limits the memory length available for counting
events to 32,768 channels when the ramp is active.

e External Trigger Mode In the external trigger mode, a positive TTL logic pulse
delivered to the Start Input will initiate the scan in the MCS-pci. The scan can proceed
based on the internal dwell-time clock in the MCS-pci, or the channel advance can be
implemented by supplying pulses to the Channel Advance Input.

Using the internal dwell time, the scan starts on the first edge of the internal 50-MHz clock
following the rising edge of the Start Input pulse. When the external channel advance is
used, the scan starts as the rising edge of the first channel advance input pulse crosses its
discrimi hreshold, sub to the rising edge of the Start Input. The external
channel advance input includes a comp Hed discriminator threshold selectabl
from 1.6 V to +3 V in 1.5-mV steps. This discriminator permits adaptation to a variety of

1 INTRODUCTION

signal sources ai the external channe! advance input. The minimum interval between
external channel advance pulses is 100 ns.

Instrument Control at the Click of a Mouse
The MCS-pci uses ORTEC's Windows-based MCS-32 sufiware to providc a powerful
graphical user interface for spectral data display and control of the instrument. All controls can
be instantaneously activated on the computer display via the mouse. The most commonly used
controls are always displayed alongside the spectrum. The less frequently used setup
par are easily sed from drop-down menus. For protection againsl power outages,
afl control settings are automatically stored on disk when the scan is started. In addition, you
can save coniol settings in disk files so that specific operating conditions can be recalled for
later use.

Quick Access to Multiple Spectra
The MCS-32 software allows you to view either the spectrum being acquired in the MCS-pci
dual-port memory or a spectrum previously transferred to the buffer memory in the computer.
The tull power to dispiay and maniputaie can be apphicd to the spectra in either of these
memories. Spectra can also be saved as disk files for recall and examination later, or for further
processing.

Full and Expanded Displays Reveal Quantitative Details
Two views of the selected spectrum are displayed. The box in the upper, right-hand cormer
always shows the full spectrum. A region selected and marked on this small display is
expanded in the larger display for better resolution of details. Using the mouse, you can move a
marker through the spectrum to a feature of interest. Simultaneously, the computer displays the
horizontal coordinate for the channel designated by the marker position, and the number of
counts recorded in that channel. By default, the horizontal coordinate is displayed as the
channel number in the external dwell-time mode. In the internal dwell-time mode, the default
horizontal coordinate corresponds to the selected dwell time. The horizontal scale can be easily
calibrated in user-defined units through least-squares fitting to a linear, quadiatic, or cubic
function. In that case, the marker position reads out in the calibrated units. Once the system is
calibrated, you can quickly toggle back and forth between the default and calibrated units.

The marker also serves to paint regions of interest (ROIs) on the spectrum. Commands under
the Calculate menu then trigger the computer to display the centroid of the RO, the gross
(total) counts in the ROI, and the net counts above background in the region.

More Analysis Options
Further software features allow you 0 cumpaie two spectra, subtract or add two spectra,
normalize the vertical scale, subtract a flat background, or smooth statistical fluctuations. Also
available is a routine that automatically finds each peak in a spectrum and marks it with an
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ROL The centroids, gross counts, and net counts from all the ROIs in a spectrum can be
printed, either with or without library matching, If the computer has been asked for a match to
a user-defined library of peak locations, the library information will be printed along with the
matching ROI data. In addition to the standard .ucs file format, spectra can be imported and
exported as ASCH text. .

Programmed Data Acquisition
Some require changes in the data acquisition conditions as different spectra are
acquired. The Start JOB command gives you an easy way to define a stream of “job
commands” that varies the instrument settings and controls acquisition of multiple spectra. The
job stream can be simple or sophisticated. Once the job stream is defined and implemented,
data isition proceeds ically under the job’s control. (You can even set up a job as

an icon on your Windows desktop, and run it with one click of the mouse)

Other software programs can activate the MCS-pci for a specific operation by calling the
MCS-pci software with a JOB file name specified on the command line. Alternatively, the
A11-B32 CONNECTIONS Programmer’s Toolkit can be purchased and used to program the
MCS-pci at the command level. The use of ActiveX™ Controls in A11-B32 makes

p ing orders of itude easier with National Instruments LabVIEW®, Microsoft
Visual Basic, or Microsoft Visual C++.

FullShot™ Screen Capture and Graphics Printing .
Screen capture and graphic printing of your spectra are easy with MCS-pci, thanks to the
FuliShot Image Capture and Printing Utility. FuliShot is manufactured by Inbit™, and is
supplied by ORTEC as a standard part of the MCS-pci software package. With FuliShot, you
can capture a whole screen, a window, or a portion of a window and send it directly to the
printer. The output can be produced in color with different scales and sizes, as required. All
Windows-supported printers and plotters may be used, and FullShot can also be used for other

licati See the panying FullShot user manual for operating instructions.

1.3. Computer Requirements

The A73-B32 software supplied with the MCS-pci is a version of our popular MCS-32 sofiware
specifically configured to support the new MCS-pci features. It runs on any PC that supports
Microsoft Windows 98 or Windows NT version 4. See “Computer Prerequisites,” Section E.6.

2. HARDWARE AND SOFTWARE
INSTALLATION

Hardware and software installation is fast and straightforward, takes as little as 10 minutes, and
involves four steps:

® Installing the MCS-pci card

¢ Installing the MCS-pci driver

® [Instailing the MCS-32 software

® Configuring the list of MCS instruments on your PC or network (optional)

The MCS-pci driver and MCS-32 software are supplied on your MCS-32 CD-ROM.

2.1. Installing the MCS-pci Card
To install the MCS-pci card:
1. Power down your PC and disconnect it from the ac power source.
2. Remove the cover according to the manufacturer’s instructions.

3. Carefully insert the MCS-pci into any available PCl slot, and press the top edge of the card
tirmly 1o seat it. Secure the card to the chassis with a screw.

4. If you purchased the MCS-PCI-OPT2 Fan-Out Cable, install it on the 25-pin D connector and
lightly tighten the screws that secure the connection.

5. Replace the PC cover, reattach the ac power cord, and tum the PC on.

6. Upon startup, Windows will notify you that it has found a new device, “PCI Bridge.” A this
point you are read 1o install the MCS-pci driver.

2.2, Installing the MCS-pci Driver

2.2.1. Windows NT

Windows NT awomatically installs the driver during installation of the MCS-32 software. Go to
Section 2.3.

T A
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2.2.2. Windows 98

1. Afier Windows notifies you that it has
found a now device, the Windows driver
installation wizard will start up (Fig. 1).
Click on Next.

2. The second wizard screen will ask
whether you want Windows to search for
the best driver for your device or display
a list of all drivers on your PC. Click on
the first radio button, Search for the
best driver for your device
(recommended). Click on Next.

A T L e
Fig. 1. Windows Driver Installation Wizard.

w

. Use the next screen to tell Windows
where to find the driver file. Insert the MCS-32 CD-ROM, then click to check-mark the
CD-ROM drive box and click on Next.

4. When Windows locates the driver file, the fourth wizard screen will indicate that the MCS-pei
driver is located at L: \PRKNELMR . INF (it will use the drive designator for your CD-ROM
drive). Click on Next.

5. When driver installation is complete, click on Finish.

2.3. Installing MCS-32

To install MCS-32 on a PC that will communicate only with its own, directly attached MCS
instruments, see Section 2.3.1. To install MCS-32 to communicate over a network with MCS
instruments attached to other PCs, see Section 2.3.2.

2.3.1. Installation on a Single PC
1. Connect and power on all MCSs attached to this PC.

2. Insert the MCS-32 CD-ROM (it’s already there, of course, if you just completed instailing the
driver).

3. On the Windows Taskbar, click on Start, then Run.... In the Run dialog, enter L: SETUP .EXE
(use your CD-ROM drive designator) and click on OK. The installation wizard will start.
Click on Next.

2. HARDWARE AND SOFTWARE INSTALLATION

4. The second wizard screen (Fig. 2)
will ask which instrument class(es)
you are installing. Click once to mark
the checkbox beside T want to attach
an MCS-plus or MCS-pci te my
computer. If you will aiso be
attaching a Turbo-MCS to this
PC, cheuk tlic I want to attach
Turbo-MCS to my computer box
as well. Click on Next.

5. On the third wizard screen (Fig. 3),
click on the MCS-pei radio bution.
Click on Next.

NOTE If you already have an
MCS-pius caid i
installing the MCS-pci will
disable the MCS-plus.

NOTE Ethemet devices are always
enabled so the wizard does
not offer an Ethernet option.
Ethemnet devices include
MCS-pci, MCS-plus, and
Turbo-MCS instruments on
other PCs, and MCS
instrumenis connected to the
network through an
ORSIM™ 1l or 1.

Fig. 3. Click on the MCS-pci Radio Button.

TR

b
oose the MCS Hardware to be Attached.

6. When the installation wizard is finished, restart your PC to complete installation. After restart,

the instrument ¢ ion p will

Ity search for ORTEC CONNECTIONS

g &

instruments on your PC and/or network, and will show you the list of instruments found.

See Section 2.4.

2.3.2. Installation on a Network

If this PC will be co

overa

k with MCS instruments attached to other PCs, the

installation procedure will be slightly different from the single-PC installation. First, make sure that
the PCs on the network share a common communication protocol with the PC on which MCS-32
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is being installed. (If multiple protocols are installed on the various PCs in the network, only those
PCs with compatible protocols will be able to communicate with one another.) This is discussed in
Appendix B.

1. Start all of the networked PCs to be included in the configuration.
2. Connect and power on all MCSs to be included in the configuration.

3. Make sure that the MCS Server program, MCBSER32, is running on all PCs on the actwurk.
MCBSER32’s icon (&) should be displayed in the system tray on the right side of the
Windows Taskbar. If MCBSER32 is not running on a PC, open Windows Explorer on that
machine, g0 10 \Program Files\Common Files\ORTEC Shared\Umcbi, and double-click
On McbSer32.Exe.

4. Insert the MCS-32 CD-ROM, then choose CD-ROM on the dialog. To complete installation,
return to Section 2.3.1 and start at step 3.

2.4. Configuring the Instrumient List

1. When Windows restarts, the ORTEC
' CONNECTIONS instrument configuration

program, MCBCON32 . EX®, will run automati-
cally. MCBCON32 will search for any ORTEC
CONNECTIONS hardware attached to your PC
and/or on the network (Fig. 4), and will display
them in the Configure Instruments dialog (Fig. 5). Fig. 4. Instrument Configuration Program
This dialog lists each instrument by an instrument Polling for MCS Instruments.
ID number and description, both of which can be :
changed ai any time (see Section B.1.1).

Configure Instruments Version 4.20

2. Because you have added a new ORTEC CONNECTIONS instrument (the MCS-pci) to your
system, the Configure Instruments list will show the new device (and any other instruments
that have not been detected in previous runs of MCBCON32) as having an instrument 1D
number of zero and a description that contains a default string that allows the instrument to be
positively identified.

You MUSY change the zero instrument ID number to a unique, non-zero instriment number
before proceeding. The easiest way to do this is to click on the Renumber New button. This
automatically assigns valid instrument ID numbers to new instruments that currently have
instrument ID numbers of zero.

10

ORSIMP4 919 lnput 2
ORSIMP4 919 Input 3
ORSIMP4 919 Input 4
TOMUK_TOM Trrtorhi

POOZ DSFECpIus SHE
COLE_DOYLE MCB 1
DSFE-PI03 DSPECpius SN3

TRAINGY MCB 2
TRAINGS MCB 1
MGA GFM PaDA15a

Fig. 5. Instrument Numbering.

3. If you have a mix of new and old instruments on the ist, you may wish to renumber the entire
list in sequential order. To do this, click on Renumber All.

4. Click on Close to complete the configuration process.

Each time a new instrument is added to the system, if you want to be able to communicate with
that i , you must lly re-run MCBCON32 (from any PC in the network on which an
ORTEC CONNECTIONS software product is installed) to include the new hardware in the master
instrument list. See Section B.1 for instructions on doing this.

11
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3. GETTING STARTED — MCS-32 TUTORIAL

“fhis chapter is a short ttorial to help first-time users. It tefls you how to:

@ Set up an acquisition

® Collect data

@ Store spectra to and retrieve them from disk.
@ Abort a data acquisition

This tutorial assumes that your MCS-pci card and MCS-32 software have been installed as
described in Chapter 2.

3.1. Preparing To Acquire Data

The first step is to start MCS-32 and prep the hard for.acquisiti

Start MCS-32

e To start MCS-32 from the Windows Taskbar, click on Start, Programs, MCS-32, and

MCS-32 (see Fig. 6).

L o
Fig. 6. Starting MCS-32.

The startup screen for MCS-32 will look similar to Fig. 7.

13
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Fig. 7. The MCS-32 Scrten.

Stop any current acquisition and clear the data

@ Check the Stop radio button in the upper section of the sidebar on the right of the screen. If
it is not marked with a black dot, the MCS is collecting data. Click on the Stop button until
it is marked (this shouldn’t take more than two clicks.

® Next, click on the Clear button near the middle of the sidebar. This clears any data in the
MCS that may have been left over from a previous experiment.

You are now ready to get started with your first acquisition. However, before starting an
-acquisition, you must set the pass and input control parameters.

Sclect Pass Control... from the Acguire menu

® To set the pass control parameters, click on the Acquire menu at the top of the screen.
‘When the menu opens, slide the mouse down it until Pass Control... is highlighted, then
click vuce un Pass Cuatrol.... This will open the Pass Control dialog shown in Fig. 8.

14
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Fig. 8. Pass Control Dialog,

Set the Pass Length to 1000

®  Assume that 1000 channels of data are required. To set the Pass Length to 1000, double-
click on the current value to highlight it (or click and drag across it until it is highlighted).
Type 1000 (this will overwrite the previous value), but don’t click on OK yet.

Set The Pass Count Preset to 1
® Use the same procedure as was used for Pass Length, Double-click on the current value
and type 1 (which will overwrite the preceding value), but don’t yet click on OK.

Set the Dwell Time to 1 ps

® Click on the Internal dwel! radio button. Next, set the value in the box to 1. Finally, select
the time units from the list beside the Bin width field. Click on the down-arrow to open the
list and select uS (o set the range to microseconds. Don’t click on OK yet.

Set the Acq Mode (acquire mode) to Sum
® If the Sum button is not already marked with a dot, click on it to mark it.

Set the Trigger to Internal

® If the radio button labeled Internal is not already marked with a black dot, click on it to
mark it.

Click on OK to accept these settings

® If you've entered all of the fields correcily, ‘the Pass Control dialog will look exactly like
Fig. 8. If everything is corect, click on the OK button to accept the settings.

15
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3.2. Collecting Data

At !h_is' poin(, you have set the pass parameters for the acquisition. You are now ready to start data
acquisition and scc what happens. .

Start data acquisition
® The Start buton is at the wp uf the sidebar. Click on it to start the acquisition.

® Note that several things happened afier you clicked on Start: .

(1) The Start button was highlighted for an instant, indicating that acquisition was taking
place. Since the dwell time was 1 ps and the pass length was 1000, the acquisition
lasted 1 us x 1000, or oniy 0.001 second.

(2) The Pass Count changed from O to 1 on the sidebar.

(3) No data were collected because there was no input. (You may have acquired a few
counts if anything is connected to your instrument’s DISC or SCA inputs.)

e If you want to see it happen again, click the Clear button. Nétc that the Pass value changes
from 1 10 0. Click Start again.

The next step: Select Input Control... from the Acquire Menu
® Click on the Acquire menu. When the menu ’
opens, slide the mouse down until Input
Control... is highlighted, then click on that
command. This will open the Input Control

dialog (Fig. 9).

Choose which input to use

® The MCS-pci has two different inputs: a fast
discriminator and a single-channel analyzer
(SCA). In general, the fast discriminator is used
to count pulses with fast edges (<100 ns), while
the SCA is used to count slow-positive pulses
(pulse widths from 0.5 ps to 100 ps). For
this tutorial, connect the Channel Advance output
to the discriminator input so the discriminator will be used.

16
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Connect the CHANNEL ADVANCE Output te the DISC input

e With a 50-Q coaxial cable, connect the BNC labeled Channel Advance Output 1o the BNC
on the MCS-PCI-OPT2 Fan-Out Cable that you installed on the MCS-pei card. Note that
there is also a Channel Advance Input, so be careful to connect to the correct BNC. If you
do not have a fan-out cable, you will need to make a wired connection bewween the
appropriate two pins on the 25-pin D connector illustrated in Fig. 78 (page 131).

Select the Discriminator
¢ If the Use Disc Input button does not look “pushed in” or highlighted, click on it.

Set the Discriminator to Rising-Edge-Triggered
e The discriminator can irigger on rising or falling edges. To select Rising-Edge-Triggered,
click on the Rising Edge radio button unil it is marked with a dot.

Set the Discriminator Veltage to 1.5V
s Since the Channe! Advance Output signal goes from a low value of 0.8 V (max) to a high
value of 2 V (min), use the Discriminator slide bar to set the threshold to 1.5 V.

o Position the mouse pointer on the slide button, press and hold the left mouse button, and
drag the mouse toward the 1.5-V setting. Note how much the vohage readout (located to the
right of the slide bar) changes as you move the slide button.

@ To make fine adjustments to the voltage, click to the immediate right or left of the slide
button. To make super-fine adjustments, click once on the slide bar to activate it, then use
the <~> and <-> keys.

® When the discriminator is set to 1.5 V, click on the OK button to close the dialog. ’

You are now ready fo run another experiment.

Clear the data and start another acquisition
e Click on the Clear button followed by Start. This time you should get some data.

@ Look at the Marker counts at the bottom center of the screen. There should be 1 count in the
marker channel.

@ Click on the Auto button in the lower section of the sidebar. This changes the vertical scale
10 16, so you should be able w see cxactly 1 count in cvery channel. This makes sense
because you are counting the edge that indicates we are moving from one channel to the
next.

17
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1t’s now time to collect more data by acquiring more than one pass.

Select Pass Control... from the Acquire menu

@ Click on the Acquire menu at the top of the screen. When the menu opens, slide the mouse
down it until Pass Control... is highlighted, then click once on Pass Control.... This will
upen the Pass Control dialug shuwn in Fig, 8.

® Set the Pass Count Preset to 1000, then press the <Enter> key (note that pressing
<Enter> is just like clicking on the OK button).

Clear and start
® Click on Clear, then Start.

@ This time the pass count should go to 1000, and there should be 1000 counts in every
channel. Click on the Auto button to scale the data in the Expanded Display Window.

Reduce the horizontal scale to 62
® In the sidebar, click on the down arrow beside the Horiz field until the value is 62. This
zooms in on the data so that there are only 62 data points displayed across the screen.

® Notice that the full display in the comer stili displays the entire spectrum. The part of the full
display visible in the expanded display has the same color background as the expanded
display, while the rest of the spectrum has a different color background.

Point at the Full Display Window and click
® This causes the expanded display to move to the area pointed to in the full display. Note that
the marker channel changes at the bottom of the screen. Try it a few times.

Point at the Expanded View and click
® This moves the marker channel to move, but not the expanded display.

Hiohlioh N

a range of ch
® Point somewhere in the expanded display.

® Click and hold the left mouse button, then drag it lefi or right across the spectrum. Note that
the marker width increascs as you continue dragging the mouse across the screen.

® When you release the mouse button, this set of channels stays highlighted. You can now

manipulate this block of channels, such as marking them as a region of interest (ROI); or
calculating their centroid, gross area and net area.

18
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Use the Data Info command from the Calculate menu

® Click on the Calculate menu. When it opens, slide the monse down until Data Info i
highlighted, then click on Data Info.

® Notice that the Marker Information Line at the botiom of the screen is naw reporting a
centroid, gross area, and net area for the set of channels you just highlighted. (Since the
spectrum is flat, the centroid and net area aren’t very exciting.)

You have now been introduced to the major aspects of acquiring, viewing, and analyzing data. The
next step is to save the data to disk.

3.3. Saving Data and Retrieving Them From Disk

Save the spectrum to disk

® Select Save Data As... from the
File menu. This will open the
dialog shown in Fig. 10.

® Name the file TuT1. To do this,
type TUT1 in the File name field,
then click on the Save button.
Your file, ToT1.%C8, will be
saved in the default directory.
First, though, the Sample
Description dialog will open so you :
can describe what’s stored in the 3 ’ _
file. You'll see this description Fig. 10. Save File TUT1.MCS.
again when you retrieve the
spectrum.

® Enter Tutorial Data as the sample description.
Now it’s time to retrieve your file.

Switch to buffer mode

® The buffer is simply a place where you can work with your data without tying up the MCS.
For example, you can be running a long acquisition on the MCS and, at the same time, be
analyzing old data in the buffer. Click on the Buffer radio button in the lower section of the
sidebar.

19
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e The screen should change so that only 16 channels are displayed and all the data points are

zero.

Load 1oT1.MC3 into the buffer

@ To recall your spectrum file into

® The main scction of this dialog

the buffer, select Recall Data...
from the File sucnu. This will
open a dialog similar to Fig. 11.

is a list-of-files box. One of the
files in the list should be
TuT1.Mcs. Click once on the
filename to highlight it. Now
notice that the sample
description you just entered,
Tutorial Data, is displayed

7 Show Dascripion: Twok 100.00 m3;

ugnel Datn

[ Cang® 16.384Chns ~

in the bottom section of the

dialog. Fig. 11. Save File TUTLMCS.

@ Click on the Open button to load

the file. The data saved from the MCS should appear in the full and expanded displays.

@ This was a very roundabout way to load the MCS data into the buffer (it was a quick way to

demonstrate the Save Data As... and Recall Data... commands). The faster and more direct
way to do it is to use the MCS > Buffer command on the Acquire menu. During normal
operation (as opposed to brief tutorials), you don’t have to save the data to a file unless you
want to.

Use the MCS > Buffer Command to transfer data from the MCS to the buffer
& Clear the data in the buffer by clicking on the Clear button just as you would do to clear the

data in the MCS.

® Swiich back to MCS mode by clicking on the MCS# radio button in the lower section of the

sidebar.

o Select MCS > Buffer from the Acquire menu.

e Return to buffer mode by clicking the Buffer radio button. Notice that the data has been

20

transferred.
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1t’s now time to return to the MCS and do a few more acquisitions to explore the ways to abort an
MCS-32 data acquisition.

3.4. Aborting Data Acquisition in MCS-32

Enter a new round of data acquisition presets

Click on the MCS# radio batton to return to MCS mode.

Select Pass Control... from the Acquire menu.

Set the Pass Length to 20.

Set the Pass Count preset to 1000.

In the Dwell Time section, set Bin Width to 1 second (the time unit from the list will be s).

Click on OK to close the dialog.

Clear the data and start an acquisition

Now things are happening in slow metion. Notice that the current channel, displayed in the
Channel field on the sidebar, is incrementing slowly (once per second). Also, each time the
Channel value reaches 19, it retums to zero and the pass count increments.

Click the Auto button to scale the data. You should be able to see individual points move as
the MCS advances from one channel to the next. You are collecting exactly 1 count per
channel.

You will notice that the Start radio button stays highlighted. It will remain highlighted until
the acquisition is completed. With the current settings, this will take 20,000 seconds (1000
passes x 20 ck Is/pass x 1 second/ch D).

Since this exercise was introduced as a short tutorial, it’s time to abort the acquisition. This
will allow you to explore yet another aspect of the MCS-32 software.

Abort the acquisition

Wait until the current channel is less than 10, then click on the Stop button. You will notice
that the current channel keeps incrementing, and the Stop button starts flashing.

21
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® If you now wait (without clicking on Stop again) for the channel to reach zero again, you'll
see the mark in the Start button clear, while at the same time, the Stop button will stop
flashing and will now display the mark (dot).

® Here’s what's taking place: when you click Step once, this tells the MCS that you want to
StOp at the end of the current pasc While this pass is finighing, the Stop button blinks so
you’ll know the command was accepted. When the MCS finishes this final pass, Stop is
marked, indicating that acquisition has ended.

If you don’t want to wait for the last pass to finish (that is, if you want to quit immediately):

Abort the acquisition immediately
® Click the Start button to restart the acquisition.

® Click the Stop button once; notice that it starts flashing.

® Click Stop again. Now acquisition has come (0 a complete stop. Notice that there is a step
in the data where ihe pass was stopped.

This concludes the MCS-32 wtorial. It has introduced you to just a few of the important features

of the MCS-32 program. You may wish to go to Chapter 5, which discusses all of the menu
commands in detail. -
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- 4. DISPLAY FEATURES

This chapter tells how to start MCS-32, explains its display features, discusses the role of the
monse and keyboard, covers the use of the Toolbar and sidebars, discusscs how Lo change to
different disk drives and folders, and shows how to use additional features such as Help.

4.1. Startup

To start MCS-32 from the Windows

Taskbar, click on Start, Programs, MCS-32,
and MCS-32 (see Fig. 12). MCS-32 can also
be started by clicking on Start, Run..., and
entering a command line in the Run dialog,
with or without arguments, as described in
Section A.1.

Fig. 12. Starting MCS-32.

4.2. Screen Features
Figure 13 shows the major screen features of MCS-32:
1. Title bar, showing the source of the currently displayed spectrum. This is either the MCS
description; the word “Buffer” if the buffer is selected; or a file name, if a file has been saved
or recalled and not yet modified (if a sample description has been enteved for the file, it will

accompany the file name). On the far right are the Minimize, Maximize, and Close buttons.

2. Menu Bar, showing the menu commands (which can be selected with either the mouse or
keyboard); these functions are discussed in detail in Chapter 5.

Toolbar, beneath the Menu Bar, contains buttons for 15 of the most commonly used MCS-32
commands.

Full Display Window, showing the complete histogram from the MCS memory, buffer, or
file, and indicating which part of the spectrum is now displayed in the Expanded Display
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Fig. 13. Main MCS-32 Screen Features.

Wm@w. The vertical scale is always logarithmic. The expanded part of the spectrum is
hlgh]lgh(e'd in a different color than the rest of the spectrum. Clicking on any part of the
spectrum in this window will display that part of the spectrum in the expanded window; the
ex'panded window will be centered on the channel where the mouse was clicked. The Full
Display Window can be moved and sized (see Section 4.5.3).

Expanded Display Window, showing all or part of the complete histogram. In this window,
you can change the vertical and horizontal scaling, and perform a number of analytical
operations such as caiculating peak information, marking ROIs, locating library peaks, or
calibrating the spectrum. This window also contains a vertical line calied a marker that
highlights a particular position in the spectrum. ’

Status Sidebar, on the right side of the screen, providing information on the current MCS
pre§ets and couming times, the time ‘and date, MCS vs. buffer mode, and vertical and
honzor!tal scale. The MCS# and Buffer radio buttons allow you to switch between modes.
The pairs of arrow buuons nexi o the vertical- and horizontal-scale readings are used to adjust
the scaling. The Aute button automatically sets the vertical scale of the expanded display.

2. DISPLAY FEATURE:

7. Horizontal Scroll Bar, directly beneath the expanded display, lets you scrolf quickly through
the expanded display at any horizontal and-vertical scale.

8. Marker Information Line, beneath the scroll bar, showing the channel in which the marker is
currently positioned, and its calibration and contents. The Display menu and Toolbar coniain a
toggle that lets you switch between calibrated units and time units when running in internal
dwell mode.

9. Supplementary Information Line, below the Marker Information Line, used to show results

of certain calculations, display warning messages, or post instructions during certain
procedures.

4.3. Two Spectrum Displays

The Full and Expanded Display Windows show, resp ly, a plete hi of the current
spectrum (whether from an MCS or the buffer) and an expanded view of all or part of the
spectrum. These two windows are the central features of the MCS-32 screen. All other windows
and most functions relate to the spectrum windows. The Full Display Window shows the entire
data memory of the MCS as defined in the configuration. In addition, it has a marker box showing

which portion of the spectrum is displayed in the Expanded Display Window.

The Expanded Display Window contains a reverse-color marker line at the horizontal position of
the pixel representing the marker channel. This marker can be moved with the mouse pointer, as
described in Section 4.5.1, and with the <->/<~> and <PgUp>/<PgDn> keys.

Note that in both spectrum windows the actual specirum is scaled 1o fit in its window as it appears
on the display. Also, since both windows can be arbitrarily resized (a feature of Windows), it
follows that the scaling is not always by powers of two, nor even integral multiples. Therefore,
MCS-32 uses algorithms to scale the window properly and maintain the correct peak shapes
regardless of the actual size of the window. The vertical scale in the Full Display Window is
always logarithmic. In the Expanded Display Window, use the menus, right-mouse-button menu,
accelerator keys, and Toolbar to choose between logarithmic and linear scales, change the
horizontal or vertical axes, and select which region of the spectrum to view.

Depending on the expansion or overall size of the spectrum, all or part of the selected spectrum
can be shown in the expanded window. Therefore, the number of channels may be jarger than the
horizontal size of the window, as measured in pixels. In this case, where the number of channels
shown exceeds the wiridow size. all of the channels cannot be represented by exactly one pixel
dot. Instead, the channels are grouped together, and the vertical displacement corresponding to the
maximum channel in each group is displayed. This maintains a me gful rep ion of the
relative peak heights in the spectrum. For a more precise representation of the peak shapes
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displaying all available data (i.e., where each pixel coiresponds to exactly one channel), the scale
should be expanded until the number of channels is less than or equal 1o the size of the window.

NOTE The marker can be moved by no less than one pixel or one ‘channel (whichever is greater)
at a time. In the scenario described above, where there are many more memory channels
being represented on the display than there are pixels horizontally in the window, the
marker will move by more than one memory channel at a time, even with the smallest
possible change as performed with the <~> and <-> keys. If true single-channel motions
are required, the display must be expanded, as described above.

In addition to changing the scaling of the spectrum, you can change the colors of the various
spectrum features (e.g., background, spectrum, ROIs) using the Display menu commands.

4.4. The Toolbar

The row of buttons below the Menu Bar provides convenient shortcuts to some of the most
commonly used MCS-32 commands.

E] The Recall button reads an existing spectrum file into the buffer; MCS-32 must first be
in buffer mode. This command is the equivalent of selecting File/Recall Data... from the
menu.

Ej Save Spectrum copies the currently displayed spectrum to disk. It duplicates the menu
functions File/Save Data As....

_E, MCS > Buffer copies the currently displayed instrument’s spectrum data to the buffer.
This duplicates Acquire/MCS > Buffer. To then view the buffer contents, click on the
Buffer radio button on the Status Sidebar, press <F4> or <Alt + 6>, or use the
Display/MCS/Buffer menu command.

2 Show Marker Information repoits the current marker position on the Supplementary
Information Line. This duplicates Calculate/Marker and <Alt + M>.

ﬁ Mark ROI marks the highlighted block of channels at the marker position as an ROIL.

This. duplicates ROI/Mark Peak, and the <Insert> and Keypad<Ins> keys. This
conumand is available in butfer mode only.
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g‘, Clear ROI removes the ROI mark from the channels of the peak currently selected with
the marker. This duplicates ROI/Unmark ROI, and the <Delete> and Keypad<Del>
keys. This command is available in buffer mode only.

4.} & Find Previons ROI and Find Next ROI movc the marker backward or forward through
the spectrum 10 the next closest ROL They duplicate <Ctrl + > and <Ctrl + ~>,
respectively, and are available in buffer mode only.

3_' Execute Peak Search performs the peak search described in Section 5.3.9, and marks
the resulting peaks as ROIs. This command is available in buffer mode only. This
duplicates Calculate/Peak Search,

N 1;‘: Find Previous Peak and Find Next Peak move the marker backward or forward,
respectively, through the spectrum to the next closest peak. These functions use the
Calculate/Peak Search algorithm (Section 5.3.9).

mlnﬂl Find Previous Library Entry and Find Next Library Entry move the marker
backward or forward, respectively, through the peak-identification library 10 the next
closest library entry. Any available peak data are displayed on the Marker Information
Line. The library entry is identified at the bottom of the screen, beneath the Status
Sidebar. These commands duplicate <Alt + —> and <Alt + ~>, respectively,

®

Toggle Calibration switches the expanded display between calibrated units and time
units in internal dwell mode, and between calibrated units and channels in external dwell
mode. This has the same function as Display/Time Units (Section 5.6.3).

_]____I] Toggle Graticules displays or hides the grid marks for the Expanded Display Window.
This duplicates Display/Preferences/Graticules (Section 5.6.9.4).

Finally, note that as you pause the mouse pointer over the center of a Toolbar 3|~ %12
button, a -up fool tip box opens, describing the button’s function (Fig. 14). N
pop-up ool tip pe 2 (Fig. 14). i ROl

Fig. 14. Tool Tip.
4.5. Using the Mouse

The mouse can be used to access the menus, Toolbar. and sidebars: adjust spectrum scaling; mark
and unmark ROIs; locate spectrum, library, and ROI peaks; select MCSs; work in the dialogs —
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every function in MCS-32 except text entry. For most people, this i
. A may be more efficient than
using the keyboard. The following sections describe ,p i ‘-mousi ions.

4.5.1. Moving the Marker with the Mouse

T(_) position the marker with the mouse, move the pointer to the desired channel in the Expanded
DlSPIﬂy Window and click the left mouse button once. This will move the marker to the mouse
pnfnkion. This is gencially @ much easier way 10 move the marker around 1 the spectrum than
using the arrow keys and other accelerators, although you may stifl prefer some keyboard
functions for specific motions.

4.5.2. The Right-Mouse-Button Menu

Figure 15 shows the right-mouse-button menu. To 'open it, position the

mouse pointer in the spectrum display and click the right mouse button.
When the menu opens, use the left mouse button to select from the list of
commands.

All.ﬁve c?mmnds are available in MCS mode; Ramp Control... and Fig. 15. Right-
Adjust Live Input... are not available in buffer mode. These functions Mouse-Button

belong to the Acquire menu, and are discussed in detail in Section 5.2. Menu for Spectra.

4.5.3. Sizing and Moving the Fult Display Window

To change the horizontal and vertical size of the "k[}g el afsl ﬁf,i]ﬂl [

Full Display Window, move the mouse pointer
onto the side edge, boitom edge, or corner of the
window until the pointer changes to a double-
sided arrow (see Fig. 16). Click and hold the left
mouse button, drag the edge of the window until
it is the size you want, then release the mouse
button.

To move the Full Display Window to a different
part of the screen, move the mouse pointer onto
the top edge of the window until the pointer
changes to a four-sided arrow (see Fig. 16). Click
and hold the left mouse button, drag the window il

. - . L .
ta its new location, and release the mousc button. Fig. 16. Two-Sided Pointer for Sizing Fuli

Display Window, and Four-Sided Pointer for
Moving Window.
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4.6. Buttons and Boxes

This section describes the MCS-32 radio buttons, arrow buttons, and checkboxes. =W

To activate a button or box. just click on it. l - MCS#
|| Butigs
113 e

Radio buttons (Fig. 17) allow you to select only one of the choices. Fig. 17.

The arrow buttons (Fig. 18) in the lower section of the Status Sidebar
are for scrolling through the list of available MCS instruments, and
adjusting the expanded display’s horizontal and vertical scaling.

Checkboxes (Fig. 19) allow you to choose one or more of the options at
- ¥ el o
the same time. Fig. 18. Arrow Buttons.

ooy 17 Parieid, &

Fig. 19. Checkboxes.

4.7. The Status Sidebar

Figure 20 shows the Status Sidebar.

4.7.1. Acquisition Section

The Acquisition (top) section of the Status Sidebar is activated when MCS-32 is in MCS mode,
and displays the pass, pass count presgt, channel, pass length, and dwell time settings for the
selected MCS. In buffer mode, the Acquisition fields show the presets for the current buffer or
MCS contents, and except for the Clear button, are inactive or read-only.

The Start and Step radio buttons provide controls for the data acquisition functions, as well as
status information.

To start acquisition in the selected MCS, click on the Start button. Start will then wrn gray,
indicating that it is now inactive.

Click on the Stop button to end data acquisition. When you click on Stop, acquisition stops at the
end of the current pass. While this final pass is collected, the Stop button flashes. Once the final
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pass is completed, the Stop button stops flashing. You can terminate the
acquisition without finishing the current pass by clicking Stop a second
time. When the selected MCS is not acquiring data, Stop is gray
(inactive).

The Start and Stop buttons have the same function as Acquire/Start
and Acquire/Stop (see Section 5.2), and are duplicated by the
<Alt + 1> and <Alt + 2> accelerators, respectively.

The Clear button clears the spectrum data and pass count from the
buffer or the selected MCS. To clear an inactive MCS, click once on
Clear. During acquisition, the Clear button is gray (inactive).

The Clear bution has the same functions as Acquire/Clear
(Section 5.2.3) and the <Alt + 3> accelerator.

4.7.2. View Section

The controls in the View (lower) section of the sidebar are active in
both MCS and buffer mode.

Fig. 20. The Status
Sidebar.

The Horiz and Vert arrow buttons are for scaling the expanded display

up and down by factors-of two. These buttons duplicate, respectively, the Narrower/Wider and
Shorter/Taller commands on the Display menu (see Section 5.6), and their accelerator keys,
<F7>/<F8> and <F5>/<F6>. :

The Log and Lin radio buttons switch the expanded display between logarithmic and linear
scaling. These buttons duplicate the function of the Logarithmic toggle on the Display menu (see
Section 5.6), and the Keypad</> key. .

The Auto button switches the Expanded Display Window from a logarithmic vertical scale to a
linear scale that is automatically adjusted so the largest peak in the current display is at its
maximum height without overtlowing the display. In addition, it centers the marker in the
expanded display. Auto also toggles the vertical scale of the spectrum display between the
automatic and manual modes. This function is duplicated by Display/Automatic and Keypad<*>,

4.8. Using the File Dialogs
MCS-32 provides a consistent user interface for all functions that involve reading files from or
Wwriting files to disk. The standard file recall/save dialog (one of which is shown in Fig.21)
includes a File name: box, a list-of-files box, a Files of type: box, a Look in: or Save in: box that

30

Fig. 21. Standard File Recall Dialog.

allows you to specify the drive and pathname, and, on certain dialogs, a Show Description
checkbox that lets you display a sample description, if available.

Any extension or filename can be entered in the File name: field. If this entry contains wildcards
(* or ?) and you click on OK, the list-of-files box will show the list of all files for the current drive
and path that meet the wildcard requirements.

The default list of files is set to the appropriate file type for the function being performed. For
example, in the File/Recall Data dialog, if you leave the default filename criterion, Spectra, in the
Files of type: field, all the resulting files in the list-of-files box will have the extension .Mcs,
Similarly, in File/Import ASCIL, if you leave the default filename criterion, DOS ASCII Files,
the list-of-files box will show only the .asc files in that directory. On dialogs that support multiple
file types, you can also click on the File of type: field and choose one of the file extensions/types
from the drop-down list.

To recall an existing file, double-click on the desired filename in the list-of-files box or enter that

filename in the File name: field. Now press <Enter> or click on Open.

In some cases, you will be saving new data for which no file exists yet. To do this, enter the new
filename in the File name: field and press <Enter> or click on Save.
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You can also use file-save dialogs to “reuse” an existing filename by saving new data into an
existing file: Note that this complecly overwrites (destruys) the previvus data. To do this, double-
click on a filename from the list-of-files box or enier one of those existing filenames in the File
name: field, then press <Enter> or click on Save. The system will display a message saying,
“This file already exists. Replace existing file?” Click on Yes to save the new data or No to
cancel the Save As operation.

4.8.1. Changing Drive and Pathname

The Look in: or Save in: field (above the list-of-
files box) shows the current directory. There are two
ways 1o change to another directory and/or drive:
clicking on the Look in:/ Save in: field to access a

drop-down list of drives and subdirectories (see g Removable Disk )
Fig. 22); or clicking on the Up One Level button ~ ° €

: " ; Network Neighbarhood
(to the right of Look in:/Save in:) to move, one % My Biiclcase bl
level at a time, to higher-level directories. In both 52 Onloe Sesvices M
cases, movement through the drives and directories Fig. 22. Changing Drive and Pathname with
is similar to using Windows Explorer. the Drop-Down List.

4.9. Help

MCS-32 provides two kinds of help: Question Mark help on features, fields, and procedures
within the dialog boxes; and standard, Windows-format <F1> help.

To use Question Mark help (Fig. 23), locate
the question mark ( ? ) box on the various
dialogs and sidebars and left-click on it. A

? will appear beside the arrow pointer. Point
at the feature you want to know about, and
lefi-click to open the help message. Press
<Esc> to close the help message.

Caiculation Settings

y. - v
oK : Cancal
This value sets the Peak Seasch Sensitivity. The
sensitivity may be betwaen 1 and 200, with 1 be most
sensitive (i.0. mora peaks found), and 200 baing least
sensitive {i.e. less peaks found).

Fig. 23. “Question Mark” Help.
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4.10. About MCS-32
Figure 24 shows the About MCS-32 dialog under

the Help menu. The information on this dialog may
be useful should you need customer Support.

Fig. 24. About MCS-32.

4.11. Windows Editing Menu

Many of the text entry fields in the MCS-32 dialogs support the Windows editing
commands on the right-mouse-button menu. Use these commands to copy text
easily from field to field and program to program.

Put the mouse pointer in the text field and click the right mouse button to open
the menu shown in Fig. 25. Then use the left mouse button to select a command.

Fig. 25.
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5. MENU COMMANDS

This chapter describes the MCS-32 menu cc ds and their iated dialogs. As is customary
in Windows applications, the acuelerator(s) (if any) are shown to the night of the command they
duplicate. Also, the underlined letter in the menu item indicates a key that can be used together
with the <Alt> key for quick access in the menu. (So, for example, the Select MCS... dialog under
Display can be rcached with the key sequence <Alt + 5>, <Alt + D>) The ellipsis (...) following
a menu selection indicates that a dialog is displayed to complete the function. Finally, a small
arrow (“»") following a menu selection means this item has a submenu,

File
Recall Data...
Save Data As...
Print Data...
Report...
Compare Data...
Recall Settings...
Saye Settings As...
Import ASCIL...
Export ASCIL..
Exit

Acquire

Start Alt+1
Stop Alt+2
Clear Al +3
MCS > Buffer Alt+5
Pass Control... Al +P
Input Control... Alt +1
Ramp Control... Alt+R
Adjust Live Input...

SCA Sweep...

Calculate

Settings...

Data Info Dbi-Cik
Sum

Smooth

Strip...

Subtract...

Nounalize

Marker ) Alt+M
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Peak Search
Calibrate...

Services
Start JOB...
Library...

Samplc Description...

ROI
Recall ROL..
Save ROI As...
Mark ROI
Unmark ROI
Unmark All ROIs

Display
MCS/Buffer
Select MCS...
Time Units
Tailer
Shorter
Automatic
Logarithmic
Narsrower
Wider
Center
Preferences >

Points

Fill RO
Fill All
Wrap Mode
Full View
Graticules
Toolbar
Colors...

Help
Help Topics
How To Use Help
About MCS-32...
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Insert
Delete

FaorAlt+6
Cul + Fn

F6 or Up-Arrow
FS or Dn-Arrow
Keypad<*>
Keypad</>

F7 or Keypad<->
Keypad<+>
Keypad<5>

Fl

S MENU CO

Right-Mouse-Button Menu
MCS > Buffer
Pass Control...
Input Control...
Ramp Control...
Adjust Live Input...

5.1. File

The File menu is shown in Fig. 26. These commands are available for both
the MCS and the buffer with the exception of Recall Data..., which is only
available in buffer mode.

5.1.1. Recall Data...

Switch to buffer mode before using Reeall Data.... This function reads a
spectrum file created by the MCS-32 Save Data As... command into the
buffer. The buffer must be selected first. The buffer is sized to conform to
the pass length of the recalled spectrum.

If the butfer contains data that have not been saved, a warning dialog Fig. 26. File Menu.
(Fig. 27) opens first, asking if the data should be saved. Click on Yestwo

perform a Save As, Ne to continue with Recall..., and Cancel to return to the main display with
no action.

The Open dialog (Fig. 28) shows the list of available
.ycs files in the current directory (see Section 4.8 for
information on using the file dialogs).

Note the Show Description: checkbox on the lower
left of the dialog. Use this to display the sampie T -
descrip(idn, format, and spectrum size of each file Fig. 27. Overwrite Buffer Warning.
without having to open it.

When the spectrum has been read successfully by this function, the descriptors (pass count, dwell
time, etc.) are obtained from the file for the buffer, and the filename is displayed in the Title Bar. If
the spectrum file has calibration information, this is used to set the calibration for the buffer.

This command is duplicated by the Recall Data button on the Toolbar.
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Open

S 1<
ok S el oiEal

o
=

Sox
i Sempla Mcs

Fig. 28. Recall Spectrum Dialog.

5.1.2. Save Data As...

This command writes the displayed
spectrum to disk. The Save Spectrum
File dialog (Fig. 29) opens when Save

- EIC
As... is selected. Enter any valid filename Bse. slavics
(consisting of an optional drive and [ Samprel s

directory, a filename, and an optional
extension) in the File name: field. The
default and recommended extension is
.MCs.

The following are stored in the .Mcs file . i "
with the data: pass count, dwell time, Fig. 29. Save Spectrum File Dialog.
pass length, pass count preset, input

control settings, acquisition start time,

hardware and sample descriptions, acquisition mode, and calibration (if any). The .ucs file
structure is detailed in Appendix C.

The check boxes labeled Include View and Include ROIs determine whether or not the scaling
and/or ROI information will be saved in the file.

Click on Save. If the file already exists, a message box opens asking you to verify the entry or
cancel the operation. Click on OK w overwrite the exisung flle, or click on Cancel.
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When you click on Save, a Sample Description dialog will open in which you can enter a short
description of the file contents. (This is the sample description displayed at the bottom of the
Recall Data... dialog when a file is selected.)

Afier the file has been written, its filename is displayed on the Title Bar if MCS-32 is in buffer
mode.

This command is duplicated by the Save Data As button on the Toolbar.
5.1.3. Print Data...

This command prints, to the printer or a text (ASCII) file, the contents of the channels currently
selected with the marker. The data are formatted at seven channels per line with the channe}
number on the lefi. To select the channels to be printed, highlight the region by clicking and
dragging the mouse from one edge of the region to the other edge.

Use the Print dialog (Fig. 30) to print the
output or save it in a disk file (click on Print
to file to mark it).

1f sent to the printer, it is printed via the
Windows print spooler. An abort box appears
while the function is being performed,
allowing you to cancel the operation. The
printer can be selected or changed by
choosing from the Name drop-down list,
Click on Properties to change printer options such as paper size and orientation.

Fig. 30. Print Spectrum.

5.1.4. Report...

The Report... function creates a report R0l Nepoit
describing acquisition conditions and .
contents of all ROls, and sends this to a
text file and/or the printer, in one of two
output formats, Paragraph or Column.

The ROI Report dialog, shown in Fig. 31,
opens first. If you check Print to file, a
file-save dialog opens, prompting for a
filename. Enter a name and click on OK.

Fig. 31. ROI Report Dialog.
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2 MENY Ce

Examples of the Paragraph- and Column-style reports are shown in Figs. 32 and 33,
respectively. Both report formats supply the same information.

If the spectrum is not calibrated, the following are reported for each ROI:

ROI number (1 is lowest).

Start channel of the ROL

Stop channet of the ROL

Gross area of the peak.

Net area of the peak, as calculated in Calculate/Data Info.
Centroid channel of peak, as calculaied in Calculate/Data Info,

If the spectrum is calibrated, both calibrated and channel values are given for 1-6 above, and in
addition the following is also included: :

® The best maich from the library.
¢ Corrected net area of the peak, using the factor supplied in the library.

MCS 1 ACQ 01-20-88 at 11:52:12, 10 mS Dwell, 10 Pasa(as)
Mass Spectrometer SN 123
MENNEOL.MCS with calibration and library

ROT 1 Range: 121 {241.408 amu) to 135 (269.414 amu)
Grosa: 534209, Net: 127924
Centroid: 129.150 (257.713 amu) .
ID: XY¥Z-138 at 258.411 amuy, Adjusted Net: 406107.5

ROI 2 Range: 200 (399.44 awu) to 212 (423.444 amu)
Groas: 493232, Net: 118381.3
Centroid: 206.129 (411.7 amu)
ID: ABC-198 at 411.8044 amu, Adjusted Net: 123945.3

ROI 3 Range: 300 (599.479 amu) to 311 (6§21.483 amu)
‘Grosa: 498328, Net: 117078
Centroid: 305.325 (610.13 amu)
ID: RST-103 at 610.33 amu, Adjusted Net: 2075851

ROX 4 Range: 354 (707.5 amu) to 366 (731.505 amu)
Grosa: 535655, Net: 127914.3
Centroid: 360.453 (720.409 amu)
ID: ABX-126 at 720.5 amu, Adjusted Net: 237754.4

Fig. 32. Example Sp Report (P: h Format).
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Adj Net
406207.5
123945.3
2075851
23775¢.4

258.411 amu
411.804 asu
610.330 amuy
720.500 amu

Library

257.711 amu  X¥Z-118
411.700 amu  ABC-138
610,130 amu  RST-1(3
720.403 amu ABX-116

Centroid

127924
118381.3
117078
127914.3

Net.

Groas

534209
493232
458328
535655

269.414 amu
423.444 amo
621.483 amu
731,505 smu

MENNEOL.MCH with cslibration and library
To

1 ACQ 01-20-88 at 11:52:12, 10 mS Dwell, 10 Pa
Mass Spectrometer SN 123

241.408 amu
399,440 amu
599.479 amu
707.500 ama

From

MCB

RO
3
2
3
4

Fig. 33. Example Spectrum Report (Column Format).
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5.1.5. Compare Data...

This function displays a disk spectrum along with the spectrum in the buffer so that the two con be
visually compared. When Compare Data... is selected, a standard file-open dialog opens,
allowing you to select the desired spectrum file. Once the Compare file is opened, the Expanded
Display Window shaws both spectra, as illustrated in Fig. 34.

Fig. 34. Compare Mode Screen.

Note that the spectra in this illustration are displayed in Fill All mode, in which all of the area
under the peaks is filled with a color different from the background (see Display/Preferences/Fill
All, Section 5.6.9.1).

The Compare spectrum is offset from the starting spectrum, and can be moved up and down
incrementally with the <Shift + 1> and <Shift + 1> accelerators. In addition, the vertical scale of
both spectra can be simultancously changed with <1>/<!>, Notc that the Compare spectrum’s
ROIs (if any were saved with the file) are not marked in this mode.
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Figure 35 is taken from Fig. 34. In this illustration, the starting spectrum
is displayed in color (1), the Compare spectrum is shown in color (2),
the starting spectrum’s ROIs are marked in color (3), and the portion
of the starting spectrum that exceeds the Compare spectrum is indicated
by color (4). These colors — called Foreground, Compare, ROI, and
Combine, respectively — are chosen on the Colors dialog discussed in
Section 5.6.9.6.

Press <Escz> 10 leave Compare mode.

5.1.6. Recall Settings...

This function restores settings saved by the Save Settings As... Fig. 35. Spectrum
function. When the Recall Setti fu is selected, a standard Colors in Compare
file-open dialog opens (Fig. 36). The recalled settings apply to the Mode.

current MCS or buffer depending on which is selected at the time
Recall Settings... is performed.

CEE —————SlaislEs

Flagime.. | i . | Oper
Flos iype . [Samngs Fies X 7 R e

Fig. 36. Recall Settings Dialog.

5.1.7. Saye Settings As...

This command saves the settings of the current MCS or buffer, depending on which is selected.
The dialog (Fig. 37) has several checkboxes that determine the information saved in the settings
file.

® If the Colors box is checked, the current screen colors are saved in the file.

® f the Display box is checked, the current settings of the Fill AH, Fill ROI, Full View, and
Wrap Mode commands on the Display menu are saved.
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® If thc Hardwarec box is checked, the
Pass Length, Pass Count Preset,
Dwell Time, Sum/Replace Mode,
Internal/External Trigger,
Discriminator, SCA, and Ramp
Settings are saved.

o [f the Calibration box is checked, the
current calibration is saved.

Any or all checkboxes can be checked to

Fig. 37. Save Settings on Disk.

control what is stored in the settings file.
The default and recommended extension for
a settings file is .sET.

5.1.8. Import ASCII...

This command reads into the buffer an ASCII, spectral-data file created by the Export ASCIL...
command. MCS-32 must be in buffer mode before the command is executed.

The data format for the text file consists of a list of two-element £1 Document o - Note... I [] Y
lines. Each line is composed of the calibrated value (floating point) Eila.> Edit - Seerch: | Heip -
and the counts (integer) Separated by spaces, tabs, commas, or :-:2:; ::a
semicolons; see the example in Fig. 38. The number of channels 5. 0648 144
read into the buffer is equal to the number of lines in the text file. 0.0836 82
0.0832 69
. X 0.0028 46253
If the buffer contains data that have not been saved, a warmning l0.0024 58574
message opens. Click on Yes io execute the Save Data As... 0.8621 S4559
N . . . C | 0.0817 55719
command, No to continue the import operation, and Cancel to 5 0614 13705
return to the main display with no action. o.0011 S6677
0.0088 56255
" . . L l0.8005 56532
A standard file-open dialog opens, displaying a list of ASCII text l0.8803 47548
files. Select a file and click on Open. A progress indicator at the 569:2222;:5
bottom of the screen will track the progress of the importation. 1-6. 0064 273
: -6.0006 2878
When the text file has been read successfully, the descriptors (Pass, -6.0008 7938

" You can also start the MCS with the <Alt + 1> accelerator, or by

Dwell Time, etc.) will be set to default values for the buffer (since

descriptors are not saved by the Export ASCIL... command). The Fig. 38. Format of Exported

Acquisition fields on the Status Sidebar are grayed to indicate that ASCII File.
the values did not come from an actual acquisition. The calibration
curve is fitted as a linear, quadratic, or cubic fit depending on the number of channels in the file.
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The calibration units are set to “???” to indicate that the units did not come from the file. In
addition, an MCS calibration table (.McT) file is also generated which shows the calibration poims
selected during the import process.

5.1.9. Export ASCH...

The Export ASCIL... d writes the displayed data to an ASCH text file with the default
extension .ASC. When this ¢ is a sl d filc-save dialog opens. Enter a valid
filename (consisting of an optional drive and directory, a filename, and an optional extension) and
click on Save. If the specified file already exists, a message box opens asking you to venfy the
entry or cancel the uperativn. Click on Yes to overwrite the cxisti file. A prog at
the bottom of the screen will track the duration of the save.

The entire spectrum is saved to disk. The data format for the text file consists of a list of two-
element lines. Each line is composed of the calibrated value (floating point) and the

counts (integer) separated by spaces. This is also the format read by the Import ASCIL...
command. Figure 38'shows the layout of an exported ASCII file.

5.1.10. Exit
This exits MCS-32 and returns to Windows. If the buffer contains a spectrum that has not been
saved, a waming message is displayed to allow you to save. Any JOBs are terminaied. 1f data

acquisition is in progress, acquisition will continue — the hardware can continue data collection
even if the software is not active.

5.2. Acquire

The Acquire menu is shown in Fig. 39. The Start, Stop, and
MCS > Buffer commands are active only in MCS mode.

5.2.1. Start

The Start d initi data collection in the selected MCS.

clicking the Start button on the Status Sidebar. See Pass Control...
(Section 5.2.5) for information on what takes place when you select A i
Start. Fig. 39. Acquire Menu.
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5.2.2. Stop length to >32768, the ramp memory is reallocated as MCS histogram memory and the
ramp function is disabled.

Step terminates data collection in the selected MCS. The MCS cau alsu be stopped with the
<Alt + 2> accelerator or by clicking on the Stop button on the Status Sidebar. If the MCS is not
collecting data, the Stop command is ignored. If the MCS is collecting data, the Stop command
will stop acquisition after the current pass is completed. The Stop button on the Status Sidcbar
flashes while this final sweep is completed. If you then issue Stop a second time, the current pass
will terminate before completion.

The Pass Count Preset entry field is used to enter the number of passes to collect. With this
preset condition, the MCS stops counting when the pass count reaches this value. To turn off this
preset, enter 0 (zero) or the word “ott”; the MCS will then collect data until the Stop command is
issued.

Tn the Dwell scctivn, select either Internal or External. For internal dwell, enter the dwell time in
the Bin Width field, then open the adjacent drop-down list and select the time units. If you select
external dwell, the Channel Advance input on the MCS is used to provide the signal that causes
the MCS to move from one channel to the next. Set the dwell threshold voltage to a value between
-1.6 V10 +3.0 V (inclusive). Typically, the threshold voltage should be set halfway between the
upper and lower amplitude limits of the signal provided to the Channel Advance input.

5.2.3, Clear

Clear erases the spectral data and pass count. This command will not operate on an active MCS.
You can also execute the Clear command with <Alt + 3> or by clicking the Clear button on the
Status Sidebar.

5.2.4. MCS > Buffer The Aeq Mode radio buttons determine how new data is collected.
This command transfers data and all pertinent information (pass count, pass length, dwell time,

etc.), from the selected MCS to the buffer. The MCS > Buffer function can also be performed by
pressing <Alt + 5>,

® Sum — The current pass data are added to data from previous passes.
® Replace — The current pass data veplace the data from previous passes.
® Rep/Sum — The first pass replaces any current data, then the ining passes are d

5.2.5. Pass Control... The Trigger radio buttons determine how passes are started.

This command opens the dialog shown in

Fig. 40 appears. This function is available in
both buffer and MCS modes, even if the MCS
is acquiring data. However, for the buffer and
for MCSs acquiring data, the current settings
can't be changed.

T Pags Lahgiiie i

oo} [

¢ Internal — The first pass begins immediately when the Start command is issued. When a
pass completes, the next pass starts immediately with no dead time.

® External — A pass does not start until the appropriate signal is applied to the START input on
the front panel of the MCS. Afier a pass completes, the MCS unit stops and waits until another
start signal occurs on the START input before beginning the next pass. See Section E.3 for
timing details.

Enter the number of channels to use for MCS
acquisition in the Pass Length field. The
minimum pass length is 4 and the maximum
is 65536.

In general, the External trigger is used to synchronize the MCS to the external hardware, while
the external hardware is synchronized to the MCS by selecting the Internal trigger. See
Sections E.3 and E.4.

NOTE  There are 32K words dedicated to the
MCS histogram, and an additional
32K words which can be used for
either the ramp or additional histogram memory. Therefore, when pass length is <32768,
both the MCS histogram and ramp function are availablc and bled. Once you sct pass

The current Pass Count Preset and Dwell Time for the selected MCS are shown on the Status
Sidebar. These values are not affected while you enter the values into the dialog or Cancel the
dialog. They do change, however, as soon as you click on OK.

40. Pass Control Dialog.
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5.2.6. Input Control...

Selecting Input Control... opens the dialog shown Input Control
in Fig. 41. This command is available in both buffer
and MCS mode, even if the MCS is acquiring data.
However, for the MCSs that are acquiring data and
in buffer mode, the settings can’t be changed.

The Use SCA Input and Use Disc Input buttons
determine which input is used. When Use SCA
Input is “on” (highlighted), the SCA input is
activated. When the Use Disc Input button is
highlighted, the fast discriminator is activated for
the BNC connector labeled IN.

The SCA input accepts pulses that fall between two  Fig. 41. Input Control Dialog.

levels. For the signal to be accepted, the signal must

start at a voltage less than the lower level, rise to a .

voltage that is between the lower and upper levels, then return to a voltage less than the lower
level. The lower and upper levels are set with the Lower and Upper slide bars in the SCA section
of the dialog. The nominal voltage of the levels is displayed to the right of each slide bar. To
change the voltage, point at the slide button, click and hold the left mouse button, and drag the
mouse to the voltage you want. To make small adjustments, click on the slide bar to the lefi or
right of the button. To make super-fine adjustments, click on the slide bar to activate it, then use
the <1>/<1t> keys.

The Discriminator input (the BNC connector labeled IN) accepts pulses that cross the
Discriminator Voltage. When the Rising Edge radio button is marked, the discriminator triggers
when the input crosses the discriminator voltage with a positive slope. When the Falling Edge
radio button is marked, the discriminator triggers when the input crosses the discriminator voltage
with a negative slope. The discriminator voitage is set with the slide bar. The nominal voltage of
the discriminator level is displayed to the right of the slide bar. To change the voltage, drag the
slide button left or right. To make fine adjustments, click on the slide bar to the left or right of the
slide button. To make super-fine adjustments, click on the slide bar to activate it, then use the
<I>/<1> keys. Use the discriminator threshold to reject noise and smaller-amplitude pulses while
counting larger-amplitude pulses.
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5.2.7. Ramp Control...

Ramp control provides an analog waveform
synchronized with the MCS sweep. Use the Ramp
Control... command (Fig. 42) o set up the type of
waveform that will be used. Note that if the pass
Iength has been set >32768, the ramp function is
automatically disabled (see Section 3.2.5).

Ramp Cantral [x]

The Style radio buttons determine the type of
wavetorm. The Begin-Eud style gencrates a
“sawtooth” waveform, while the Begin-Mid-End
button generates a “triangle” waveform. Several
examples of Begin-End and Begin-Mid-End
waveforms are illustrated in Fig. 43.

Fig. 42. Ramp Control Dialog.

‘When the Begin-End Style is selected, you must

specify two voliages: the voltage at channel 0 and the voltage at the last channel in the sweep. The
dialog displays two slide bars for setting these voltages. To change a voltage, click on the slide
button and drag the mouse up or down to the setting you want. To make small adjustments, click
on the slide bar above or below the slide button. To make super-fine adjustments, click once on
the slide bar to activate it, then use the <i>/<i> keys. The nominal voltage is displayed below the
bar.

BeginEnd i
Pass 1 Pass 2 Pass 1 Pass 2
Pass 1 Pass 2 Pass ) Fass 2

?

Pass 1 Pass 2

Fig. 43. Example Ramp Waveforms.

When the Begin-Mid-End Style is selected, the voltage at the middle channel in the pass must be
specified. A third slide bar is displayed to specify this voltage. A straight line will be drawn
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between the specified voltages; however, since the voltage is generated by a digital-to-analog
convertor, the waveforms will have a discrete appearance (“stair steps”).

5.2.8. Adjust Live input...

This command opens a small dialng (Fig. 44) that allows you
to adjust the discriminator or SCA levels while data collection
is in progress. This feature is useful in setting up the thresholds
since the data responds immediately as the threshold is
adjusted. In contrast, if you use the Input Control... dialog to
adjust the thresholds, you must close that dialog before the
adjustment takes effect.

Fig. 44. Adjust Input Levels
During Data Acquisition.

5.2.9. SCA Sweep...

This command opens a dialog and sidebar that allow you to efficiently choose the optimum SCA
settings. An SCA window (with a width of 19.5 mV between the upper and lower levels) is swept
from 0 to +10 V in 512 steps. The MCS-pci records the number of counts that arrive during each
setting. The resulting histogram displays the puise-height spectrum presented at the SCA input.

If the buffer contains unsaved data when you issue
the SCA Sweep command, a waming dialog

(Fig. 45) opens. To cancel the sweep without
losing the buffer contents, click on Ne.

Once the SCA Sweep dialog and sidebar open

(Fig. 46), the MCS-pci continuously sweeps the
SCA discriminator voltage to create the histogram.
Each sweep takes 5 to 20 seconds depending on the
speed of the computer. Click on the Stop button to stop the SCA sweep when enough data have
been collected to adequately define the pulse-height spectrum.

Fig. 45. Warning that Buffer Contents Will Be
Lost.

In Fig. 46, a signal with an amplitude of approximately 5 V has been fed into the SCA input. The
spectrum peak collected has been marked in reverse video by clicking and dragging the mouse
from one side of the peak to the other. The voltage range of this marked region is reflected in the
Voitages field in the dialog (note that the Channels and Voltages fields in the SCA Sweep dialog
will update in réal time as you click and drag the mousc). These SCA voltages conrespond w the
upper and lower limits of the region marked on the peak. To set the SCA levels to these voltages,
click on the Set SCA button. The SCA sweep will run faster if the range of sweep voltages is
limited. To do this, click and drag the marker over the range of channcls to bc swept and click on
the Set Range button.
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The Fult Button returns the range to 10 V. The Stop Button stops acquisition. The Start Button
restarts the acquisition and Clear Data clears the data. The Cancel Button can be used to exit the
SCA sweep mode and return the SCA settings to their original values.

[T T Sethansn]
[TOUGToRT sasta

- [DiagMarkerta. ;_ﬁwq-auw- SCA

5 g
Fig. 46. SCA Sweep Display (arrow indicates voltage range set with mouse and marker).

5.3. Calculate

The Calculate menu is shown in Fig. 47. These commands functions are
available in both MCS and buffer mode.

5.3.1. Settings...

Settings... opens the dialog shown in Fig. 48, which allows you to set
the sensitivity of the algorithm used in Peak Search, During a peak
search. d peaks in a sp must pass a itivity tcat to be
accepted. This test compares the magnitude of the smoothed second
difference with the weighted error to be accepted. The peak search
sensitivity is a multiplicative factor in the weighting factor.

Fig. 47. Calculate
Menu,
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Usc the Peak Scarch Scasitivity slider to set the sensitivity Calculation Sattings
to a value between 1 and 200. A value of 1 is the most
sensitive (i.e., finds more peaks), and 200 is the least
sensitive (i.e., fewer peaks will be found). Click and drag

the slider to the setting you want. To make finer adjustments,
click on the slider bar to activate it, then use the <I>/<1>
keys.

Click on OK 1o activate the new settings. Fig. 48. Set the Peak Search
Sensitivity.

5.3.2. Data Info

This d calculates a d, gross area, and net area for the region selected with the
marker. To select a region, click and drag the mouse across the desired set of channels in the
expanded display.

Alternatively, this calculation can be performed on an ROI by double-clicking on the ROL This
automatically selects the region marked by the ROI and performs the Data Info calculation.

Figure 49 shows how the results of the Data Info
command are displayed on the Marker Information
Line. The marker value changes to the centroid, and
a gross and net count are displayed. If the spectrum
is calibrated, the centsoid is reported in calibration
units. If the spectrum is not calibrated, the centroid is
reported in either time (internal dwell time mode) or
channels (external channe! advance mode). Also, if a
library file has been specified (see Section 5.4.2), -
MCS-32 searches the library for the value that most
closely matches the calculated centroid, and reports < SRLY
the name associated with that value on the boitom T280000em. - o . [ i407077ame_ |
line of the screen. Ceniroid 1407077116 amu. Gross 5:152_ Net 4402 Crits:
it 80000 emu per Tick Vert 50 counts par Fick -
. Adjusted Net4.482 Cals. e
Fig. 49. Data Info Results.

The centroid is calculated by taking the first moment
of the selected data afier a linear background is
subtracted from the data. The background is
calculated by averaging the last three channels of the
region on each side of the region as end points of a straight-line fit. The background is calculated
from the midpoint of the three points used in the average. If the region is less than 6 channels wide
or the net counts is zero, the calculated centroid will be the first moment of the selected data
without subtracting the background.
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5.3.3. Sum

This command sums all of the data values in the spectrum and reports the value on the
Supplementary Information Line. If the MCS is acquiring data at the time the Sum command is
issued, an approximate sum is reported.

5.3.4. Smooth
The Smooth function transforms the data in the buffer according to a five-point, area-preserving,
binomial smoothing algorithm. That is, the existing data are replaced, channel-by-channel, with the

smoothed data as follows:

S, = (0, +40,, + 60, +40;, + 2) 116

where
S; = the smoothed data in channel i
O; = the original data in channel i

After S, is calculated, it is rounded off to the closest integer.
5.3.5. Strip...

When Strip... is selected, the dialog
shown in Fig. 50 opens, prompting
you for a filename and Stripping
Factor. The strip file should be a
valid .ucs file containing the same
number of channels as the buffer.
Once you select a file and click on
OK, MCS-32 strips the specified
disk spectrum from the spectrum in
the buffer and stores the result in
the buffer.

The Stripping Factor is a real
number that is multiplied, channel
by channel, by the disk spectrum
before being subtracted from the
buffer. This factor can be negative,
in which case the spectra are added.

Fig. 50. Choose a Stripping File and Stripping Factor.
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If the Use Pass Count Ratio box in the file-recall dialog is checked, the strip factor is calculated
as the ratio of the pass count of the buffer spectrum to the pass count of the disk spectrum. The

pass count is not changed by any strip operation.
5.3.6. Subtract...

The Subtract function (Fig. 51) subtracts a
constant from each channel in the buffer. This
function is uscful if small peaks arc present on
a large, constant background. The background
can be subtracted off to get a better look at the
peaks.

5.3.7. Normalize

The Normalize function transforms the data in the buffer MCS-32
by dividing the data in each channel by the pass count
and rounding that value off to the closest integer (see
Fig. 52). This command changes the pass count to 1.

5.3.8. Marker

Marker reports the cuirent marker position on the

Enter the counts to subtract om every channet

“g; 51. Enter the Subtraction Constant.

" EschChannglwil b

Okt Nomnalize®

Fig. 52. Normalize?

Supplementary Information Line near the bottom of the

display (see Fig. 53).

By default, the marker is reported at the center of
the channel. The marker position is displayed at a

much higher precision than on the Marker
Information Line.

In the external dwell time mode, the marker position

Marker &t7.085 671025 Amy; o762} ms in Channisl
Hor: 20,000,008 Amu por Tick Vert:10'counts per Tick
[Ready.. =& TR B

Fig. 53. Results of Marker Command.

is displayed in channels. In the internal dwell time mode it is displayed in time. If the spectrum is
calibrated, the marker position is also displayed in calibrated units. In all three cases, the closest
channel number is also included on the Supplementary Information Line.

If a region is selected-with the marker, the widih of the region is displayed, in time or calibrared

units, instead of the single marker position.

This command is duplicaied by the <Alt + M> accelermor and the Marker bution v the Tuolbai.
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5.3.9. Peak Search

This function initiates a Mariscotti'-type peak search on the spectrum in the buffer. This
smoothed-second-derivative peak-search algorithm is useful for peak widths in the range of 2-20
channels (full width at haif maximum [FWHM)). The peak-search sensitivity is set in
Calculate/Settings.... Each peak found is marked as an ROL Overlapping or close peaks may
have contiguous ROIs. Existing ROIs are cleared before the command executes.

This command is duplivaied by the Peak Search button on the Toolbar.

The Report command (see Section 5.1.4) can be used with Peak Search to produce a semi-
quantitative peak list for the spectrum.

5.3.10. Calibrate...

The Calibrate command is used to establish a calibration for or remove a calibration from the
spectium such that channel numbers and peak parameters are reported in the specified unils as
well as time.

The calibration is stored with the spectrum when the Save Spectrum As... command is executed.
The calibration values are also saved in the default configuration settings that are loaded when
MCS-32 is started, so the calibration is automatically restored.

To calibrate a spectium:

1. Select Calibration.... This will open the Calibration Worksheet dialog shown in Fig. 54.
This dialog provides a place for entering up to 64 time or channel values, and the calibration
values that correspond to the times or channels. By default, time values are entered when the
dwell is internal. For external dwell, you must enter channel numbers. The Marker Information
Line is updated to display the marker position and display limits in the selected time units
when the calibration dialog is displayed.

2. Enter Time (Channel) values by typing the appropriate value into the Data Point section of
the worksheet, or by clicking on the desired time or channel in the expanded display. The
channel number entered does not have to be an integer. If you mark a set of channels and select
the Data Info command (see Section 5.3.2), the calculated centroid will be entered in the
calibration channel field.

"M.A: Mariscotti, “A Method for Automatic Identification of Peaks in the Presence of Background and its
Application to Spectrum Analysis,” Nuclear Instruments and Methods 50, 309-320 (1967).
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Fig. 54. The Calibration ‘Worksheet and Graph.

3. Once this value is displayed in the Time (Channel) field, enter the calibration Value and units.

4. Click on the Enter button to add this calibration point to the MCS Calibration Table at the
bottom of the Calibration Worksheet.

5. Repeat this procedure for each calibration point.
The Polynomial group determines the calibration equation; specity a Linear, Quadratic, or
Cubic polynomial. Two or more points are required for a linear fit, a minimum of three points for

a quadratic fit, and four or more points for a cubic fit.

In addition, you can force the intercept, slope, o quadratic terms of the polynomial to zero by
marking the appropriate checkboxes.
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The MCS Calibration Table shows the list of calibration points entered. If MCS-32 successfully
pesforms the polynomial fit with the calibration points in the MLS Calibration Table, the
Delta(%) field of the table shows the goodness of fit. This value is calculated as:

Delta Value = 100.0 * (Desired Value - Calculated Value) 7 Desired Value
MCS calibration tables can be saved to or recalled from disk. The default extension for these files
is .McT. The Recall button displays a standard tile-recall dialog froin which you can open a

previously stored table. The Save button displays a standard file-save dialog.

To undo the calibration and start over, click on the Restore button: Click on Clear to clear the
calibration, and use Apply to apply the calibration to the displayed spectrum.

To end the calibration procedure, click on Close.

Note that once a spectrum is calibrated, the Toggle Calibration Toolbar button and
Display/Time Units command (Section 5.6.3) swilch the expanded display between calibrated
units and either time units (for internal dwell) or channels (for external dwell). For example, in

internal dwell mode, if the dwell time is 1 second and the pass length is 100 channels, it will take
100 seconds for a single sweep; each channel stiil represents one second.

5.4. Services
Figure 55 shows the Services menu.

5.4.1. Start JOB...

55. The
Most of the functions under the various MCS-32 menus can be automated Se%viccs Menu.

by writing a JOB, which consists of one or more commands written in

ASCII text (see Chapter 7 for an in-depth discussion and catalog of the

commands). JOBs allow you to easily perform repetitive tasks and/or define initial conditions at
MCS startup. These files are given a filename extension of .JoB. To start a JOB or edita .J0B
file, select Services/Start JOB... to display the dialog shown in Fig. 56.

To display the contents of a .JoB file at the bottom of the dialog, click once t highlight the file,
then click on the Show Contents checkbox.

To run a JOB, select a .Jow filename and click on Open: Once a JOB is staried, most menu

functions will be disabled (grayed) to prevent interference with JOB as it runs. The .JoB filename
will be displayed on the Title Bar. In addition, a JOB control dialog in the upper left comer of the
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5.4.2. Library...

A library stays resident in memory after it has
been loaded, and is used in such functions as

. Calculate/Data Info and File/Report... for
idenaitying spectral components according to
calibrated peak channetl value. Refer to
Chapter 8 for information on creating custom
tibraries that can be loaded with this command.

The Library... function opens the file-recall
dialog shown in Fig. 57. The default library file - S
extension is .LBR. Fig. 57. Load a Library File.

When the library file has loaded, MCS-32

FAE s e - - displays a status message on the Supplemental Information /00000 Sec )
Fig. 56. .J0B File Selection and Execution. Line, as showa in Fig. 58. Sample L¥: 560 Bytes, 20 Entries..
o To edit an existing library file, click on a filename to highlight T
display window will show the current status (current line number) of the JOB. This dialog includes it, then click on the Edit File button at the bottom of the dialog. F&ﬁﬁm
a Cancel button so the JOB can be aborted. This will open Windows Notepad with the library file loaded Clugl‘d‘irr.ns Li::ary?‘:?eg:as
(see the example in Fig. 59). Remember to save the edited file Loaded.

If an error is encountered in a . JoB file, an error message will indicate that an error has occurred,
and will display the offending line of the .JoB file.

before exiting Notepad, or the changes will be lost.

Ed Sample.Lbs - Notepad [.]o]x]
5.4.1.1. Editing .JOB Files Fle- . Edit.Search _ Help .
257.4068 ABC-123 1.6 4
To edit a .J0B file from the Start JOB dialog (whether or not Show Contents is activated), select 411.5060 BCD-234 1.0
a file from the list and click on the Edit File button. This will open Windows Notepad with the gg?::::g sgﬁ:z;z : ::
.Jos file loaded. 1123.6000 EFG-567 1.0
13096008 FGH-678 1.0
1633.7000 GHI-789 1.0 -
NOTE  When editing is complete, the file must be saved in Notepad (select Save or Save As 1725.7069 HIJ-890 1.0
under the File menu) for the changes to be effective. When Notepad is closed ;:::";ggg i:::g?; 154
(File/Exit), the newly edited file will be shown in the Start JOB dialog’s Show 21878808 KLM-123 1.0
Contents list box. 2389 8000 Luw-234 1.0 -]
2597.9000 MNO-34S 18
4 o

Fig. 59. Editing a Library File in
Windows Notepad.
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5.4.3. Sample Description...

Use this command to read, edit, or enter

a sample description for the displayed
spectrum (Fig. 60). The description can
be up to 128 characters in length, and
automaiically accompanies the spectrum
when it is subsequently copied or saved to Fi —
a file. The description also appears in the Fig. 60. Sample Description Entry.
Title Bar when the spectrum file is opened.

5.5. ROI

Sampie Description

]

A region of interest (ROI) is a way to denote channels or groups of
channels as having special meaning. Channels marked as ROI channels
are displayed graphically in a different color than the unmarked channels.
ROIs are only available in buffer mode, so the ROI menu is gray
(inactive) when MCS mode is selected. ROIs are typically used to e
integrate the area under a spectrum peak. The ROI menu is shown in Fig. 61. ROI Menu.
Fig. 61.

5.5.1. Recall ROI...

Recall ROL... opens the dialog shown in
Fig. 62. Select the desired file and click on
Open.

This command sets the ROIs in the buffer
to conform to the tabie in the file created

by Save ROI As.... The data contents of
the buffer are not changed by this operation,
only the ROI bits. If the Unmark All
checkbox on the dialog is checked, the
previous ROIs in the buffer are cleared.

Fig. 62. Load ROI Information from .ROI File.
5.5.2. Save ROI As...

Use this command to save the ROI information in the current spectrum. The contents of the
spectrum are not changed.
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Save ROI As... opens a standard file-save
dialog (Fig. 63). The default and recom-
mended file extension is .ROI.

5.5.3. Mark ROl

Mark ROT sets an ROl in the region

currently selected by the marker. To select ! um o .

a region, click and hold on one edge of the Samarype: [FoiFies R _3 cancai” |
mgio"'_dmg the mouse to the other edge of Fig. 63. Save ROI Information for the Current

the region, and release the left button. Spectrum.

This command is duplicated by the <Insert>
and Keypad<Ins> keys, and by the Mark ROI button on the Toolbar.

5.5.4. Unmark ROl

Unmark ROI clears all ROIs in the region currently selected by the marker. This command is
duplicated by the <Delete> and Keypad<Del> keys, and by the Clear ROI button on the
Toolbar.

5.5.5. Unmark All ROIs

Unmark All ROIs unmarks all the ROIs in the spectrum. The spectral data are not affected.
5.6. Display

Figure 64 shows the Display menu. These commands are available
in both buffer and MCS mode.

5.6.1. MCS/Buffer

This function switches the source of the spectrum and Status Sidebar
display between the MCS and buffer. The source of the displayed
spectrum (MCS or buffer) is shown by the radio buttons on the Status
Sidebar. The sidebar also shows the corresponding descriptors and
presets. The horizontal and vertical scales remain the same in both
views. This function is duplicated by the <Alt + 6> and <F4>
accelerators, and the MCS > Buffer button on the Toolbar.

Fig. 64. Display Menu.
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5.6.2. Select MCS...

Use this dialog (Fig. 65) to select an MCS Select MCS

from the current configuration for display. : TR TN TaroaiCS 2
Click on the appropriate MCS, then click B BET T bCS-plus 19

on OK,

You can also select an MCS with <Ctrl + F1>
for MCS #1, <Ctrl + F2> for MCS #2, and so
on, through <Ctrl + F8>; or by clicking on the
MCS # radio button on the Status Sidebar,

then clicking the up/down buttons beside it. Fig. 65. MCS Pick List.
Note that although the instrument configuration )
program locates all ORTEC CONNECTIONS-compatible instruments (see Section 2.4), the Select
MCS dialog shows only MCS-pci, MCS-plus, and Turbo-MCS instruments.

5.6.3. Time Units

This command switches the expanded display between calibrated units and time uni(§ if d!e dwell
time is known (e.g., when running in internal dwell mode). For external dwell times, it swlllches
between calibrated units and channels. For example, in internal dwell mode, if the dwell time

is 1 second and the pass length is 100 channels, it will take 100 seconds for a single sweep; each
channel represeats one second.

If the spectrum is calibrated, switching off the time units shows the display in calibrated units.

If the spectrum is uncalibrated, switching off the time (internal dwell) or channel (external dwell)
units does nothing, since an uncalibrated spectrum is shown in time (internal dwell) or channels
(external dwell).

5.6.4. Shorter/Taller

Shorter and Taller switch the spectrum display to a linear vertical scale and, respectively,

i ord the full le value by a power of two. In either case, the corrent vertical full-
scale value is shown in the Vert field on the Status Sidebar, Shorter and Taller are duplicated by
the <F5>/<F6> and <i>/<1> keys.

5.6.5. Automatic

Automatic is used 10 switch the speciruin window from a logarithmic vertical scale 0 a linf:ar
scale that is automatically adjusted until the largest peak shown is at its maximum height without
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overflowing the display. It also toggles the vertical scale of the spectrum display between the

automatic and manual modes. This function is duplicated by Keypad<*> and the Auto button on
the Status Sidebar,

5.6.6. Logarithmic

Logarithmic toggles the vertical scale of the expanded display between the logarithmic and linear
modes. This function is duplicated by Keypad</> and the Log radio button on the Status Sidebar.
To switch out uf automatic vertical scaling mode, ciick on the Automatic, Taller, or Shorter
menu command, or the Auto button or Lin radio button on the sidebar.

5.6.7. Narrower/Wider

Narrower and Wider increase and decrease the horizontal full scale of the Expanded Display -
Window by a factor of two so that the peaks appear respectively narrower and wider. The number
of channels in the expanded display is shown in the Horz field on the Status Sidebar. These
functions are duplicated by the <F7>/<F8> and Keypad<->/Keypad<+> keys, and the arrow
buttons beside the Horz field.

5.6.8. Center

This function forces the marker to the center of the screen by shifting the spectrum without moving
the marker from its current ch: 1. This function is only required when moving the marker with
the mouse. The keyboard functions for moving the marker ically shift the sp to
center the marker when the marker travels past the end of the current expanded display. Center is
duplicated by Keypad<5>.

5.6.9. Preferences...

This displays the options available for selecting the screen colors and spectrum
display options. The submenu is shown in Fig. 66.

5.6.9.1. Points/Fill ROLFill All

Use these functions to select the histogram display mode for both spectrum
windows.

In Points mode, the data are displayed as points or pixels on the screen, in the Display
colors chosen for Foreground and ROI under Display/Preferences/ Spectrum Preferences.
Colors... (scc Scction 5.6.9.6).
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In Fill ROI modc, thc unmarked regions of the spectrum are
displayed as points, while the ROIs are filled from the baseline
to the daia point with the ROY spectrum color.

In Fill All mode, all the data points are filled from the baseline

10 the data point with the Foreground and ROI spectrum

colors.

Figure 67 shows a comparison of the three display modes. Note
that the point/pixel size in the Point- and Fill ROI-mode
illustrations has been exaggerated to make them easier (o see.

5.6.9.2. Wrap Mode

When Wrap Mode is selected, data that exceeds the vertical
scale are displayed as if the data value is the remainder when
that value is divided by the vertical scale. For example, if the
channel value is 1030 and the vertical scale is 1024, the data

point is displayed as if 6 is the data value. If Wrap Mode is Fig. 67. Comparison of the
not selected, data points which exceed the vertical scale are Points, Fill ROI, and Fill All
displayed at the top of the screen. Display Modes.

5.6.9.3. Full View

This function displays or hides the Full Display Window. When the Full Display Window is off,
more of the Expanded Display Window is visible and the screen updates more quickly. However,
the ability to rapidly move from one part of the spectrum to another without increasing the number
of channels in the horizontal scale (using Narrower) is lost.

5.6.9.4. Graticules

This command displays or hides the grid marks
for the Expanded Display Window. When the
graticules are displayed, a checkmark appears
beside the menu item. This command is
duplicated by the Graticules button on the
Toolbar. While the graticules are displayed, their spacing is defined at the bottom of the screen as
“spacing per tick” (see Fig. 68). The spacing units can be counts on the vertical scale; and time,
channels, or calibrated units on the horizontal scale.

Fig. 68. Graticule Spacing Information.
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5.6.9.5. Toolbar

This displays and hides the Toolbar. When the Toolbar is hidden, the spectrum windows are
larger, but the controls the bar provides are not available (except for those duplicated on the menus
and Siatuy Sidcbar).

5.6.9.6. Colors...

Use this dialog (see Fig. 69) to select
colors for various features in the two
spectrum windows. Eachscroll bar
controls the color of a different feature.
The vertical colored stripes behind the
scroll bars show the available colors.

Colar Preferences

The Background scroll bar controls
the background color of the spectrum
window, Foreground deiermines the
color of the spectrum points or fill,
ROI governs the color of the RO1
points or fill. The points/fill of a compared spectrum (File/Compare...) use the Compare color,
unless they overlap with the origina) spectrum, in which case the Combine color is used. The grid
that can be superimposed on the expanded display uses the Graticules color.

Fig. 69. Display Color Selections.

® To change a color, click on the scroll bar button and drag it slowly across the different colors.
The expanded and full displays will change color in real time as you drag the mouse. When the
desired color is displayed on the screen, release the mouse button.

® To accept the color changes, click on OK, then answer Yes to the pop-up dialog.

@ To cancel a color change, return the slider button to its starting color, or close the Color
Preferences palette by clicking on Cancel or pressing <Esc>.

® To reset the color values to the original MCS-32 colors, click on Default.
NOTE  The colors on this palette affect only the Expanded and Full Display Windows. The
colors of the remaining features on the screen must be changed using the Windows

Control Panel (which will also, of course, affect the appearance of all other Windows
applications on this PC).
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6. KEYBOARD FUNCTIONS

This chapter describes the MCS-32 accelerator keys. The keys described in this section are
grouped primarily according to location on the keyhoard and secandarily hy related function.

6.1. Introduction

Table 1 provides a quick reference to all of the MCS-32 keyboard and keypad functions. These
! are also ill d in Fig. 70, and discussed in more detail in the remainder of the

chapter.

The accelerators are available only in the MCS-32 window. The Title Bar must be highlighted
with the active title bar color (as set up in Windows Control Panel). In addition, the active cursor
— or input focus — must be in the spectrum window. Similar to other Windows 98 applications,
the input focus can be switched between MCS-32 and other applications by clicking on the
Windows Taskbar, pressing <Alt + Tab>, or, if the inactive window is visible, pointing with the
mouse at some spot in the inactive window and clicking.

The multi-key functions, such as <Alt + 1> or <Shift + ~>, are executed by holding down the first
key (e.g., <Alt>, <Shift>, or <Ctrl>) while pressing the key that follows the “+” sign in the
brackets, then releasing both keys simuitaneously. Functions that use the keypad keys begin with
the word Keypad, e.g., Keypad<5>.

As usual for any Windows application, the menus are accessed by clicking on them with the
mouse, or by using the Alt key plus the key that matches the underlined letter in the menu item
name. For example, the multi-key combination to activate the File menu is <Alt + F>,

Note that the MCS-32 accelerator keys do not interfere with Windows menu operations or task
switching. For example, when a menu is active (i.e., pulled down), the <->/<~> and <1>/<i>
keys revert to their normal Windows functions of moving across the menu bar and scrolling
up/down within a menu, respectively. As soon as the menu is closed, they behave as MCS-32
accelerators again.

6.2. Marker and Display Function Keys
6.2.1. Next/Previous Channel <=>/<->
The right and left arrow keys move the marker by one displayéd pixel in the corresponding
direction. This may represent a jump of more than one spectral data memory channel, especially if

the horizontal scale in channels is larger than the width in pixels of the window (see the discussion
in Section 4.3).
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Tablc 1. Quick Reforence to MCS-32 Keyheard Commands. - §
Key Function i
<i>or <F5> Increase the vestical scale so peaks appear smalker. g3 5 N 5 )
<t or <Fé> Decrease the verticnl scale so peaks appear larger. §5 -55 H 5 ;g 5 gi
<> Move marker to higher channel. éé L] § g : 23 3 3 H g
<> Move marker 10 lower channel 3 [ s Fa ]
<Ctrd + ~> Jump to next higher ROI. é—g— A / LE igég
<Ctrl + > Jump to next lower ROX. 38 B \ \ / HERE:
<Shift +~> Highlight channels to the right. \ \ R / 3333
<Shift + -> Highlight channes to the left. < & T T wsw
<Alt > Jump 1o next library entry. g ™~ S S S
<Alt+ > Jump to previous library enxry. 5 H
<PageUp> Jump to higher channel number in 1/64th-screen-width § al il g
increments. & £
<PageDown> Jump to lower channel number in 1/6dth-screen-widkh 33 | B|H ;
increments. E “ 5 1, ¥

<Home> Jump to fist channel of the full display. = - 3 g
<End> Jump to last channel of the ful display. 33 i i3 La_
<Cid + F> Seleci MCS i (=1 to 12, in pick list osder). 3 s s
<Fd> or <Alt + 6> Switch between displaying selected MCS and buffer. o3 § B
<F5> or <i> Increase the vertical scale so that peaks appear smaller. H ; = 3 k1
<Fé6> or <1> Decrease the vertical scale so that peaks appear larger. L b=z ] - & i
<F7> or Keypad<-> Increase the horizontal scale so peaks appear narrower. 5 ;—..-..:..'——- % 2 S
<F8> or Keypad<+> Decrease the horizoatal scale so peaks appear wider. HER s IO o T e 5 g E %
Keypad<-> or <F7> Increase the horizontal scale so peaks appear narrower. § ﬁ g ;-—' = i3
Keypad<+> or <F8> Decrease the horizontal scale so peaks appeas wider. H e bey O o W ]
Keypad<5> Center Expanded Display Window on cursor. 3 \ r’—’-;__ « _wia%
Keypad</> Switch to logarithmic vestical scale. § L4 - 1
Keypad<*> Switch 10 auto vertical scale. 2 2 L P
Insert or <Ins> Mark the highlighted area as an ROL. = g e
Delete or <Deb> Clear the ROL x § — - fo ]
<Shift + i> Shift the Compare spectrum upwards. 3 H fe = h_f—'
<Shift + 1> Shift the Compare spectrum downwards. 2 ;-_;'2“‘ L P
<Alt + 1> Start acquisition in selected MCS. 3 g™, [ |
<Alt+2> Stop acquisition in selected MCS. 3 e N OS5 a O
<Alt + 3> Clear data and descriptors for the selected MCS. L 2 I O S
<Alt + 5> Copy data in the selected MCS to the buffer. w % . = _‘ -
<Alt + 6> or <F4> Switch between displaying selected MCS and buffer. g% . % s |
<PrintScreen> Capture screen to Windows Clipboard. 5833 ==t

P A k]

Ty

EEE K

Fig. 70. MCS-32 Keyboard and Keypad Aceelerators.
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If the horizontal scale is expanded, when the marker reaches the edge of the §pel:&run_1 wir_ldow, the
next key press past the edge shifts the window to the next block of channels in that direction such
that the marker is now in the center of the display.
6.2.2. Next/Previous ROI <Ctrt + ->/<Ctrl + ~>
The <Ctrl + -> and <Ctrl + ~> move the marker to the beginning of the next higl}er c_hannel ROI,
and the end of the preceding ROI, respectively, of the displayed spectrum. These functions are
duplicated by the Find Previous ROI and Find Next ROI buttons on the Toolbar.

6.2.3. Highlight Channels Left/Right <Shift + ~->/<Shift + ~>
The <Shift + ~> and <Shift + ~> keys allow you to highlight a block of ‘channels from the current
marker position to the left or right, respectively. This is the keyboard equivalent of h)ghhghnng a
block of channels by clicking and dragging with the mouse. You can ltfen perform fmch operations
as marking the highlighted region as an ROI and calculating the centroid of the region.

6.2.4. Next/Previous Library Entry <Alt + ->/<Alt + ->
These keys move forward or backward through the peak-identification library to the next closest
library entry. Each button press advances to the next library entry a_nd moves the marker to (h.e
comresponding energy. Also, instead of indexing from a previously identified Reak, the marker can
be positioned anywhere in the spectrum and these keys used to locate fh‘ entries cIoss:st to that
point. If a warning beep sounds, it means that all library entsies have b.een exhau‘sled in that
direction, or that the spectrum is not properly calibrated for reachix?g further entries with the
marker. In any case, if an appropriaie peak is available at the location of the r_narker, data on.lhe
peak are displayed on the Marker Information Line. These functions are duplicated by the Library
indexing buttons on the Status Sidebar.

6.2.5. First/Last Channel <Home>/<End>
‘These keys move the marker to the first or last channel of the spectrum.
6.2.6. Jump 1/64 Screen Width <PageDown>I<P}ageUp>

<PageDown> and <PageUp> jump the marker position to the left (to .lower channel numbers) or -
right (to higher channel numbers), respectively, 1/64 of the window wuhh: mgaldlcss-uf the
horizontal scale. The status of the ROI bit is not altered when the marker is moved with these
keys, that is, the mark/unmark state is ignored. The marker channel contents a'nd Marker
Information Line are continuvusly updated us the naiker jumps, so when the jump is complote, the
marker information is up-to-date for the current channel.
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6.2.7. Insert ROI <insert> or Keypad<ins>
These keys mark a sclected set of spectrum channels as an ROL To select the channels to be
marked, highlight the region by clicking and dragging the mouse from one edge of the region to the

other edge. These accelerators duplicate the function of the Mark ROI Toolbar button and the
ROVMark ROI command (sce Section 5.5.3).

6.2.8. Unmark ROI <Delete> or Keypad<Del>
<Delete> and Keypad<Del> clear the ROI bits of all RO channels contiguous to the channel
containing the marker. These accelerators duplicate the function of the Clear ROI button on the
Toolbar and the ROI/Unmark RO! command (see Section 5.5.4).

-6.2.9. Taller/Shorter <I>/<i>

The <1>and <!> keys decrease or increase the vertical full scale of the displayed spectrum so the
peaks appear tailer or shorter, respectively. The minimum is 16 counts-full-scale; the maximum is
1024 million counts. Each successive key press doubles or halves the full scale until the maximum
or minimum is reached. Whenever the maximum full-scale value is reached, the next <> key
press switches to logarithmic scale. If the display is already in logarithmic scale, the display
switches to linear scale. In €ither case, the vertical full-scale value is always shown on the Status
Sidebar. Note that if the number of counts exceeds the full-scale value, the data points will be
displayed at the full-scale value unless Wrap Mode has been selected (see Section 5.6.9.2), These
keys duplicate the <F6>/<F5> keys.
6.2.10. Shift Compare Spectrum <Shift+1>/<Shift+!>
In Compare mode, the <Shift + 1> or <Shift + > keys decrease or increase the vertical
separation between the two spectra. Each ive key press i or d the

separation by moving the spectrum read from disk. The spectrum from disk can be moved below
the first spectrum if it has fewer counts.

6.2.11. Wider/Narrower Keypad<+>/<->
Keypad<+> decreases the horizontal scale of the Expanded Display Window so the peaks appear
wider, while Keypad<-> increases the horizontal scale, making the peaks look narrower. The

horizontal and vertical scale values are displayed on the Status Sidebar. These functions are
duplicated by <F7>/<F8>.
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6.2.12. Screen Capture . <PrintScreen>
The <PrintScreen> key captures the entire monitor display to the Windows Clﬁpboard, where it
is available fur usc in other applications such as word processors. Windows Paint, etc.

A typical usage would be to set up the display as desired for the.snapshm (you may wish to ulse
Display/Preferences/Spectrum Colors... to select hlaclf or white for all areas rather ti;:m colors,
since they produce clearer printouts), then press <Prim$c-reen>. Sl'an the desired gra;;: ‘;c‘s/ ;;5 "
word processing application. Copy the image from the Clipboard with <Ctrl + V>or Ed .:

(vefcr to the documentation for the graphics of word processing program). See the Inbit
FuliShot™ manual for other screen-capture and screen-printing methods.

6.3. Keyboard Number Combinations

NOTE Only the keyboard numbers will function in the following combinations. The keypad
number keys will not perform these functions.

6.31. Start <Alt + 1>

<Alt + 1> stants the acquisition in the selected MCS. Any presets desired must be entered before
starting acquisition. This accelerator duplicates the Start Toolbar bm.mon, the Start command on
the right-mouse-bution menu, and Acquire/Start, discussed in Section 5.2.1.

2
6.3.2. Stop <Alt +2>

<Alt + 2> siops acquisition in the selected MCS. This duplicates the S.mp Toolpar but_ton, the
Stop command on the right-mouse-button menu, and Acquire/Stop, discussed in Soicuon 5.2.82.
Acquisition stops at the end of the current pass. To stop before the end of the pass, issue the Stop
command twice.

6.3.3. Clear <Alt + 3>

<Alt + 3> clears the displayed instrument’s histogram data and its descriptors (real time, live time,
etc.). This accelerator duplicates the Clear Spectrum Toolbar button, the Clear con_xrrllgnd on the

ﬁéhl-mouse«buuon menu, and Acquire/Clear, discussed in Section 5.2.3. Stop acquisition before

executing the Clear command.

72

6. KEYBOARD FUNCTIONS

6.3.4. MCS > Buffer <Alt + 5>

<Alt + 5> copies the histogram data from the selected MCS to the buffer, along with its
descriptors (e.g., live time, real time), and displays the spectrum in a new window. This duplicates
the. MCS > Buffer Tovlbar button aud Acquire/MCS > Buffer, discusscd in Scction 5.2.4.

6.3.5. MCS/Buffer ' <Alt + 6>

<Alt + 6> switches the display between the histogram of the spectrum in the selected MCS and
the spectrum in the buffer. The buffer will have the memory size of the spectrum that was last
transferred from MCS or disk file. The Status Sidebar indicates whether the buffer or a particular
MCS is currently displayed, and shows the presets for the displayed data. This dupli <F4>
and Display/MCS/Buffer; see Section 4.6.2.

6.4. Function Keys

6.4.1. MCS/Buffer <F4>

The <F4> key switches between the display of the data in the MCS and the daa in the buffer. It
duplicates the function of <Alt + 6> and Display/M CS/Buffer; see Section 6.3.5.

6.4.2. Taller/Shorter <F5>/<F6>

These keys decrease or increase the vertical full scale of the displayed spectrum so the peaks
appear taller or shorter, respectively. They duplicate the function of the <1>and <> keys. The
vertical scale value is always shown on the Status Sidebar.

6.4.3. Narrower/Wider <F7>/<F8>

F7 increases the horizontal scale of the Expanded Display Window so the peaks appear narrower,
while F8 decreases the horizontal scale, making the peaks look wider. The horizontal and vertical
scale values are displayed on the Status Sidebar. These functions are duplicated by <F7>/<F8>.
6.4.4. Select MCS <Ctrl + Fi> through <Ctrl + F8>
These keys open a new window and display the spectrum for the specified MCS n (where n = |

to 8, corresponding to <Ctrt + Fn>, in the order that the instruments are defined in the MCS pick
list). The selected instrument name (or the buffer) is shown on the Status Sidebar.

These keys duplicate the function of the MCS pick list on the Status Sidebar, and the Select
MCS... command under the Display menu. However, be aware of which instrument numbers are
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available when using the function keys. An error message will appear if the selected instrumem. is
invalid. In systems with more than eight instruments, use Display/Select MCS... or the MCS pick
list on the Status Sidebar.

6.5. Keypad Keys

6.5.1. Log/Linear : Keypad</>

Keypad</> toggles the active spectrum window between logarithmic and linear vertical display.
This is duplicated by the Log and Lin radio buttons on the Status Sidebar. The vertical scale can
also be controlled with the Taller/Shorter commands, Keypad<+>/<->, the <!> and <> keys,
and <F7/F8>.

6.5.2. Auto/Manual Keypad<*>

Keypad<*> switches the spectrum window between automatic and manual vertical ﬂfll scale (see
the discussion in Section 5.6.5). This is duplicated by the Aute button on the Status Sidebar, and
Display/Automatic.

6.5.3. Center Keypad<5>

Keypad<5> forces the marker to the center of the screen by shifting the spectrum wit.hout moying
the marker from its current channel. This is duplicated by Display/Center. For more information,
see Section 5.6.8.

6.5.4. Wider/Narrower Keypad<+>/<->
Keypad<+> decreases the horizontal scale of the Expanded Display Window so the peaks appear
wider, while Keypad<-> increases the horizontal scale, making the peaks look narrower. The

horizontal and vertical scale values are displayed on the Status Sidebar. These functions are
duplicated by <F7>/<F8>.
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7. JOB FILES

An MCS-32 . o file consists of one or more lines of ASCII text representing a series of

co ds that can most of the functions described carlicr in this uranual, This chapier
gives the details of the commands including required syntax. A .J0B file can be executed with the
Services/Start JOB... dialog, or by including the name of the .08 file on the command line when
M(CS-32 is first started (e.g., Mcaaa JIDEMO . JOD).

.J08 files are used for the following types of functions:

1. Performing a repetitive task, such as running a sequence of experiments without user
intervention.

2. Defining initial conditions at startup (this is useful for preloading presets for a specific
experiment, although a settings [ .seT] file can serve the same function; see Section 5.1.7).

- MCS-32 can run repetitive loops. Furthermore, the current loop count can be included as a

variable in any string, including filenames, program parameters, and text. Data can thus be stored
with unique filenames and labeled with unique descriptions.

If an exvor occurs in running a .08 file, file execution stops and control returns to MCS-32. An
error code appears in the Start JOB... dialog, as described in Section 5.4.1.

7.1. JOB Programming Example

A common operation that is ideal for a . JoB file is the collection of many cc ive sample
spectra without user intervention. This process can be described as follows:

. Set the MCS parameters, such as dwell time
Start the acquisition

Wait for acquisition to stop

Integrate a spectrum peak

. Record the peak area

. Repeat.this for the required number of samples

wN

[-NPWN

By looking at the list of steps above and the explanations below, the y ds can be
determined.

The first step in the process is to set the MCS parameters and clear the data:

SET_MCS 1
' SET_DWELL_TIME le-6
SET_PASS_LENGTH 7500
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EBT_rRESET_PASS 1000
CLEAR

Note that only the Dweli Time, Pass Length, and Pass Preset were set. We will assume that the
other parameters (Disc Voltage, Acq Mode, etc.) were set before the JOB was started. Now start
the acquisition and wait for completion of the pass preset.

START
WAIT

During this time, the display-manipulation keys and mouse are active so the spectrum can be
studied while data collection takes place.

Now move the spectrum from the MCS to the buffer, and select the buffer for the computational
step. .

FILL_BUFFER
SET_MCS 0

In the next step, the peak of interest is being marked by reading in an .ROT file. This .Rot file has
been previously defined by looking at the spectrum and marking the peak (or the region around the
peak). These ROI data are saved on the disk under the name PEAK.RoOI. This .JoB file will work
on different peaks just by changing the RO file.

RECALL_ROI “PEAK.ROI”
The peak areas of the marked peak or peaks is printed on the printer by this command.
REPORT “PRN"

This gives a list of the peak areas for the marked peak. If the library (LIB.MCS) has a peak near
this peak, the peak identity will also be printed.

The set of instructions, as written so far, will only collect data and report once. There are two
ways 1o make the process repeat itself for a series of samples. The first and hardest is to write one
set of the above instructions for every sample in the series. A much more efficient way is to use
the LLOOP command. To use this, put LOOP before CLEAR and END_LOOP after REPORT. The
whole .Jos file now looks like this:

SET_MCS 1
SET_DWELL_TIME le-6
SET_PASS_LENGTH 7500
SET_PRESET_PASS 1000
LOOP 10
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CLEAR
START
WAIT
FILL_BUFFER
SET_MCS 0
RECALL_ROI “PEAK.ROI"
REPORT °“PRN”
SET_MCS 1
END_LOOP

Note that an additional SET_MCS 1 has been inserted after REPORT, so the loop will operate on
the desired MCS.

This file is included on the MCS-32 CD-ROM under the name SAMPLE. JoB. If a typical
installation was performed, this file will be located in c:\User.

Now select Services/Job Control. Click once on an existing .JoB filename then click the Edit
File button. This will display the contents of that file in Windows Notepad. You could overwrite
the existing instructions with the above set of commands by saving the above commands 10 the
.JoB filename you just selected in the dialog. Instead, though, save these new instructions to a
new file named SAMPDATA . J0B using the File/Save As function (do not use Save or the original .
file will be lost).

This new .J0B file can then be executed in MCS-32 from the Services menu by selecting Job
Control... to display the Run JOB File dialog. Select samppaTa.Jos from the list of files and
click on Open.

7.1.1. Improving the JOB

This . J0B file can be improved by adding a save step for each spectrum collected. This is done by
inserting the SAVE command in the .08 file. The spectrum sample description is also entered
here. This sample description is saved with the spectrum and is printed by the REPORT command.
Note that the loop counter (the ??? in the .JoB file text) is used in the SAVE and
DESCRIBE_SAMPLE commands.

The new SAMPDATA . J0B file is:

SET_MCS 1
SET_DWELL_TIME le-6
SET_PASS_LENGTH 7500
SET_PRESET_PASS 1000
LOOP 10

CLEAR

START
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WAIT
FILL_BUFFER
sET_Meg 0
DESCRIBE_SAMPLE “This is sample ??2."
SAVE “PEAK???.MCS*
RECALL_ROI “PEAK.ROI“
REFORT "“PRN"
SET_MCS 1
END_LOOF

Spooling the report may take some time. To overlap the data collection with the analysis, the logic
of the .J0B file needs to be modified to restart the acquisition after the data have been moved to
the buffer.

NOTE Al of the analysis is performed on the buffer spectrum so the MCS spectrum can be
erased and the next one started.

Insert CLEAR and START after FILL_BUFFER, as shown here:

SET_MCS 1
SET_DWELL_TIME la-§
SET_PASS_LENGTH 7500
. SBT_PRESET_PASS 1000
CLEAR
START

FILL_BUFFER
CLEAR
START
SET_MCS 0
DESCRIBE_SAMPLE “This is sample 2??”
SAVE “PEAK??7.MCS®
RECALL_ROI “PEAK.ROI”
REPORT “PRN”
SET_MCS 1
END_LOOP

7.1.2. The RUN Command

The RUN command can be used to other prog; For if the system consists of
a computer-controlled filter changer and an MCS-pcy, you can wrile a program that uiggers the
filter changer to change the filter. Following is an example of this type of JOB:

SET_MC3 1

SET_DWELL_TIME 2e-6
SET_PASS_LENGTH 7500
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SET_PRESET_PASS 1000

CLEAR
START
LOOP 10
WAIT
FILL_BUFFER
CLEAR
RUN “MOVEFILT.EXE®
START
SET_MCS 0

DEESCRIBE_SAMPLE “This is filtexr 2?77~
SAVE “PEAK??7?.MCS*
RECALL_ROI “PEAK.ROI”
REPORT “PRN”
SET_MCS 1
END_LOOP

Now the filter is changed before each acquisition.

Note that when an EXE program is run, the program starts but returns to the JOB before it exits.
This is usually undesirable. For instance, in the preceding example, the MCS-pci will start the
acquisition before the filter is changed. The way around this is to add a WAIT command
immediately after the RUN command:

RUN “MOVEFILT.EXE*¥
WAIT “MOVEFILT.EXE”

The . Jos file will now suspend execution until MOVEFILT . EXE exits.

7.1.3. Controlling MCS-32 from Other Programs

In the preceding example, MCS-32 ran another executable to control the system. A different
method of operation is to run MCS-32 from another control program. In this situation, a user-
written program would set up the hardware for the acquisition, then run MCS-32 with a command
tine that immediatély starts a JOB to perform the acquisition. Using the QUIT command as the last
line of the JOB would cause MCS-32 to exit at the end of the acquisition and return to the control
program. For example, if you use the MAESTRO®-32 MCA Emulator software, you might write a
JOB that runs MCS-32, then returns to MAESTRO after the acquisition. See Section A.1 for
information on the MCS-32 command line.

7.2. Job Commands

In the following desciiptions, a vaiiable filouaine v teatis caclosed in “...” and @ variable number
is enclosed in <...>; anything enclosed in square brackets [...] is optional.
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BEEP [<freq>, <duration>] or {<ID>] or {«String>)
Format 1: BEEP <freq>, <duration> . .
This format produces an audible tone at a pitch of <freq> Hertz, lasting for <duration> )
milliseconde, For example, BEEP 1000,1000 is a nicely annoying alarm, while BEEP 50,50 is
a short “burp.” This format works for Windows NT only.

Format 2: RFEEP <ID>

This format produces a sound based on a system event. See the following table:
Event

PC Speaker Beep
Default Windows Beep
Start Windows
Asterisk

Exclamation

Critical Stop

Question

Exit Windows

\ioxun'&wm-—a‘a

Format 3: BEEP <String> .

This format plays a .Wav file or any event defined in the Windows 98 Registry. For exaq‘ple,
BEEP TADA.WAV plays the TADA.WAV file, and BEEP Question plays the sound associated
with Question.

CLEAR
Clears (erases) the data and the pass count for the selected MCS. The presets are not changed.
This command has the same function as the Clear fonction under the Af:qmre menu. The
command would logically be preceded by the SET_MCS command as follows:

SET_MCS 1
CLEAR

CLEAR_ROI .
Erases the ROIs in the buffer. The command is only valid when the buffer is selected.

DESCRIBE_HARDWARE “description” o )
This command accepts a 63-character description of the system. This description is s_aved with
the spectrum using the SAVE command function, and is included in the REPORT printout.

This command is unly applicable in the buffer.
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The loop count value can be included in any text by typing three question marks in the text
where the loop count is to be inserted. The loop count replaces 777" wherever they appear.

DESCRIBE_SAMPLE “description” ‘
Accepts a 63-character description of the sample being analyzed. This description is saved
with the spectrum using the SAVE command function, and is included in the REPORT
printout.

The loop count value can be included in any text by typing three question marks in the text
where the loop count is to be inserted. The loop count replaces “???” wherever it appears.

ENABLE_AUTOCLR
Enables the AutoClr function of the MCS-pci for sum-then-replace mode (see Section 5.2.5).
When enabled (i.e., in th place mode), the first pass replaces the data in memory,
then additional passes are summed with the data in memory, as in sum mode.

ENABLE_DISCRIMINATOR
Enables the Discriminator Input on the MCS and disables the SCA Input. This command
performs the same function as clicking “Use Disc” in the Input Control dialog box. This
command fails if the buffer is selected.

ENABLE_SCA
Enables the SCA Input on the MCS and disables the Discriminator Input. This command
performs the same function as clicking “Use SCA” in the Input Control dialog box. This
command fails if the buffer is selected.

EXPORT “[D:\Path\[File{.Asc]” .
Exports the viewed spectrum to an ASCII text file. It is valid both for the MCS and buffer.
Any valid filename, including the drive and subdireciory, can be used. If the drive and
subdirectory are omitted, the last subdirectory used for exporting data is used as the default. If
a file extension is not provided, the default extension .Asc is appended to File. This command
is identical to the Export ASCII... command on the File menu.

FILL_BUFFER k
Transfers the MCS data to the buffer. This command has the same function as MCS > Buffer
under Acquire. This command fails if the buffer is selected.

IMPORT “[D:\Path\|File[.Asc}”

Imporis the ASCII weat file inw the buffer. Any valid filename, including the drive and
subdirectory, can be used. If the drive and subdirectory are omitted, the last directory used for
importing data is used as the default. If a file extension is not provided, the default extension
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.Asc is appended to File. This cc d is identical to the Import ASCIL... command on the
File menu. This command fails if the buffer is selected.

LOAD_LIBRARY “lib.lor”

Loads the specified library, and duplicates the function of Library... under the Services menu.

LOOP <repelitions> ... END_LOOP
This command pair executes multiple times all the commands between LOOP and
END_LOOP. The number of execution times is specified by <repetitions>. Each command
must be given on a separate line. A value of zero or a LOOP with no END_LOOP statement
executes once.

The loop count value can be included in any text by typing three question marks in the text
where the loop count is to be inserted. The loop count replaces “???” the first time the
question marks appear. Spaces should be included only in the text and not in the filename.
Filenames with spaces cannot easily be used by DOS commands.

The following is an example:

SET_MCS 1
SET_PRESET_PASS 20
LOOP 3
SET_MCS -1
CLEAR
START
WAIT
FILL_BUFFER
SET_MCS 0
SAVE “TEST??7.MCS"
END_LOOP

The above commands run three 20-pass acquisitions and store the data on a disk in
TESTO01.MCS, TEST002.MCS and TEST003 . MCS.

NORMALIZE
Normalizes the data in the buffer by dividing the data in each channel by the pass count. If the
buffer is not selected, this command fails. This command has the same function as Normalize
in the Calculate menu.

PRINT_DATA “[D:Path\JFile{.Rpt]” or “PRN" {0/1]
Executes the Print... command under the File menu. The output can be printed to the printer
(PRN) or saved to a disk file, which can be used by other programs or printed later. Any valid
filename, including the drive and subdirectory, can be used. If the drive and subdirectory are
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omitted, the last subdirectory used for report files is the default. If a file extension is not
provided, the default extension .Rpt is appended to File.

The loop count value may be used in the file name by typing three question marks “???” in the
text where the loop count is to be inserted. The loop count replaces the “???” in the file name.

An optional argument is provided to enable or disable the Data Only feature of the command.
If absent, a standard report is generated. If equal to “1”, the Data Only format of the command
is generated. If equal to 0™, the siandard format is generated.

QUIT
Unconditionally terminates MCS-32 and returns control to Windows.

RECALL “file.mes”
Reads a disk filename to the buffer. The disk file must be in the format created by SAVE. Any
valid filename, including the drive and subdirectory, can be used. If the file has calibration
information, the calibration parameters are used to set the calibration for the buffer. This
command has the same function as Recall File... under the File menu. If the buffer is not
selected, this command fails.

The loop count value can be included in the above filename, as in any text, by typing three
question marks in the text where the loop count is to be inserted. The loop count replaces
“777" wherever they appear.

RECALL_CALIBRATION “file.mcs” or “file.set”
Loads the calibration parameters from the calibration data stored with a spectrum if an “.mes”
file is supplied, or the calibration from the settings file if a *“.set” file is specified.

This command can be used in generating réports that include library peak identification. See
the RECALL_ROI command for an example of such a .JoB file.

RECALL_ROI “file.roi”
Marks the ROI channels in the buffer to conform to the table in the disk file, created by
SAVE_ROI or Save ROI As... under the ROI menu. The data contents of the buffer are not
changed by this operation. The previous ROIs are cleared.

This command has the same function as Recall ROL.. under ROY. This command fails if the
buffer is not selected. o

This command can be used in generating reports that look for specific peaks. For example, a
calibration spectrum containing known peaks is run, the spectrum is calibrated, and the peaks
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are marked with ROIs. The calibration is saved as spectmim file STANDARD . MCS and as ROI
file sSTANDARD . ROT. The command sequence is:

RECALL_CALIBRATION "“STANDARD.MCS”
RECALL_ROI "“STANDARD.ROI"
REPORT “STANDARD.RPT”

These commands report the values only for the peaks that were marked in the calibration
spectrum.

As usual, the loop count value can be included in any text by typing three question marks in
the text where the loop count is to be inserted. )

RECALL_SETTINGS “file.set”
Reads the settings from a disk filename and applies them to the selected MCS or buffer, The
disk file must be in the format created by File/Save Settings As.... Any valid filename,
including the drive and subdirectory, can be used.

This command has the same function as File/Recall Settings.

The loop count value can be included in the above filename, as in any text, by typing three
question marks in the text where the foop count is to be inserted. The loop count replaces
777" wherever they appear.

REM (Text]
This line is a comment (remark), and is ignored during command processing. The REM
command allows you to enter descriptive comments into . JoB files or temporarily disable
commands while testing a .JoB file.

REPORT *“filename”
Generates a paragraph-style report in the selected file. This command has the same function as
Filé/Report.... See Section 5.1.4 for a description of the report format.

The output can be printed on the printer (PRN), or sent to a disk file, which can be used by
other programs or printed later. The loop count value can be included in the filename by typing
three question marks in the text where the loop count is to be inserted. The loop count replaces
“277” in the filename.
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RUN “program”
Executes an application named “program”. This is typically an .Bxe filename. Note that the
program will not run to completion before returning to MCS-32 unless it is run at higher

priority or the WAIT “program” command is used (see also the discussion of WAIT
“program” on p. 79).

RUN_MINIMIZED “program [arguments]”
‘This command executes an application named “program’ in a minimized window. This is
typically an .EXE or .PIF filename. Note that the program will not run to completion before
returning to the MCS-32 program unless it is run at higher priority or the WAIT “program”
command is used.

SAVE “{d:][\path\}file[.mcs]”
This command, which has the same function as Save As... under the File menu, saves the
MCS or buffer to a disk file. The disk filename (in quotation marks) can be any valid filename;
the drive {d:], path [\path\] and extension [.mcs] are optional. If an extension is not supplied,
the default extension is automatically . Mcs. Also, the current drive and directory are used by
default when the optional path specification is not supplied. The loop count value can be
included in the filename by typing three question marks in the text where the loop count is to
be inserted. The loop count replaces “???" wherever it appears.

SAVE_ROI “[d:][\path\]file[.roi]”
This command, which has the same function as Save ROL... under the ROI menu, saves ina
disk file, a table of channel numbers that have the ROI set for the buffer. The contents of the
spectrum are not altered by this operation. The disk filename (in quotation marks) can be any
valid filename, with optional elements as described for the SAVE command. The default
extension is .RoI. The loop count value can be included in the filename by typing three
question marks in the text where the loop count is to be inserted. The loop count replaces
“777" wherever it appears. This command fails if the buffer is not selected.

SEND_MESSAGE “command”
This command is used to send NIM-488 commands to the MCS. It can be used to perform any
desired MCS operations. The text must be in the syntax expected by the MCS. 1f the response
from the MCS does not end with a d pted this d will exit with
e s commands and syntax are described in Appendix D.

‘Following is an example of using this command to set the date in the MCS-pci to March 3,
2000: :
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STOP
SEND_MESSAGE “SET_DATE 3,3,00"

SET_DISCRIMINATOR_EDCE <n>
If <n> is 0, the discriminator is set to rising-edge triggered. If <n> is not zero, the )
discriminator is set to falling-edge triggered. This command performs the same function as the
Rising/Falling radio buttons on the Input Control dialog (Acquire/Input Control._.). This
command fails if the buffer is selected.

SET_DISCRIMINATOR <f>
Sets the discriminator level to <f> volts. The value of <f> may be a floating-point number
between - 1.6 V and +3.0 V. This command performs the same function as the Discriminator
slide bar on the Input Control dialog (Acquire/Input Control...). This command fails if the
buffer is selected.

SET_DWELL_ETHLD <f >
Sets the external dwell threshold. F can be a floating-point number between -1.6 V and 3.0 V.

SET_DWELL_EXTERNAL )
Sets the dwell time to external. The SET_DWELL_TIME command switches the M(;S from
external to internal dwell. This command is only valid when an MCS is selected and is not
acquiring data.

SET_DWELL_TIME <f> )
Sets the dwell time to <f> seconds and selects internal dwell time. The value of <f>is a
floating-point number that may take on any value from 5 x 107 to 65535. If an .invalid dwell
time is specified, the MCS will roundoff the value to the closest legal value. This command
fails if the buffer is selected or the MCS is acquiring data.

SET_INPED <number> e
Sets the input impedance. The value of <number> has only 2 valid possibilities, zero and 1.
Zero sets the input impedance to 50 ; 1 sets the input impedance to 1 kQ.

SET_MCS <number>
“Thus command selects the active MCS or the buffer. The MCS number can be 1 1o 8 according
to the MCS configuration, or 0 for the buffer. SET_MCS without an argument is used to )
switch to the previously selected MCS . If an MCS that does not exist is selected, no change is
made. :
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This command (for values 1 to 8) has the same function as <Ctri + F1> through <Ctrl + F8>.
For value 0 or no argument, this command duplicates the buffer-selection capabilities of the
MCS/Buffer toggle under the Display ncuu, <Fd>, <All + 6>, and the MCS# and Buffer
radio buttons on the Status Sidebar.

SET_MODE_ACQUIRE <n>
Sets the acquire mode to Sum if <n> is 0, or to Replace if <n> is not 0. Performs the same
function as the Acq Mode radio buttons in the Pass Control dialog (Acquire/Pass Control...).
Valid pass lengths with ramp control enabled arc 4-32768. This command fails if the buffer is
selected or the MCS is acquiring data.

SET_PASS_LENGTH <n>
Sets the pass length to <n> channels. <n> can be any value from 4 to 65536. This command
performs the same function as the Pass Length field in the Pass Control dialog (Acquire/Pass
Control...). This command fails if the buffer is selected or the MCS is acquiring data.

SET_PRESET_PASS <n>
Sets the pass preset to <n> passes. <n> can be any value from 0 t0 4,294,967,295. If 0 is
specified, there is no preset. Performs the same function as the Pass Count Preset field in the
Pass Control dialog (A cquire/Pass Control...). This command fails if the buffer is selected or
the MCS is acquiring data.

SET_RAMP <f1>,<f2>[ <f3>}
Sets the ramp parameters. If all three values are specified, a “triangle” ramp is selected
(Begin-Mid-End). The three values then specify the ramp voltage in channel 0 (<f1>), the
middle channel of the pass (<f2>), and the last channel (<f3>). If <f3> is omitted, a
“sawtooth” ramp is selected (Begin-End). In that case, <f1> is the voltage at channel 0.and
<f2> is the voltage in the last channe). See the Ramp Control dialog box (Acquire/Ramp
Control...) for more information. This command fails if the buffer is selected or the MCS is
acquiring data.

SET_SCA_LOWER <f>
Sets the SCA lower-level discriminator voltage to <f> volts. <f> is a floating-point number
that may take on values from O to 10. If an invalid value is specified, the MCS rounds off to
the nearest legal value. This command performs the same function as the Lower slide bar on

the Input Control dialog (Acquire/Input Control...). This command fails if the buffer is
selected,

SET_SCA_UPPER <f>

Sets the SCA upper-level discriminator voltage to <f> volts. <f> is a floating-point number
that may take on values from 0 to 10. If an invalid value is specified, the MCS rounds off to
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the nearcst logal valuc. This command performs the same function as the Upl_wr SCA slidF bar
on the Input Control dialog (Acquire/Input Control...). This command fails if the buffer is
selected.

SET_TRIGGER <n> ] o
Sets the trigger to Intemal if <n> is 0, and to External if <n> is not 0. This command fails if
the buffer is selected, or the MCS is acquiring data.

SMOOTH . )
Smooths the data in the buffer using a five-point. area-preserving, binomial smoqll}lng
algorithm. Its function is the same as Smooth under the Calculate menu. The original contents
of the buffer are lost. This command fails if the buffer is not selected.

START
Initiates data collection in the selected MCS. This function is the same as Start under the

Acquire menu. This command fails if the buffer is selected.

STOP
Stops data collection in the selected MCS at the end of the current pass. To stop before the
end of the current pass, issue this command twice. If the MCS has already been stopped,
STOP has no effect. This command has the same function as Stop under the Acquire menu. It
fails if the buffer is selected.

STRIP <factor>,"file.mcs” )
Strips the disk spectrum from the spectrum in the buffer, and stores the results in the buffer.
The disk and buffer spectra must be the same size. The disk spectrum can be scaled up or
down by <factor> (a constant) or, if <factor> is zero, by the ratio of the pass counts of the two
spectra. This command fails if the buffer is not selected. C

WAIT [<seconds>] o
Suspends execution of the JOB to wait uniil either the active MCS stops counting (in %he case
where the <seconds> argument is not included), or for a fixed number of seconds {which can
be fractional). Note that the “wait for end of acquisition” form of the command (i.e., no
argument) suspends the JOB indefinitely if there is no pass preset that can be satisfied (i.e., if
acquisition proceeds inc 1y).

WAIT “program” )
Suspends execution of the JOB to wait until the named program stops execution. If the
program does not stop, the JOB does not continue.
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Library files are used to provide names tor specitic features (usuaily peaks) in the spectra. Library
files have a very simple format consisting of a series of text lines, terminated by casriage returns,
specifying one peak per line in the following format:

<Calibrated Value> <Name> <Factor>

where <Calibrated Values is the location of the peak in the appropriate calibration units,
<Name> is the name of the peak (it must be no more than 8 characters), and <Facter> is a real
number used to obtain a corrected net area in the Report function (use a Factor of 1.0 for no
correction).

All fields on each line are separated by spaces or tabs. Extra spaces and tabs are ignored. Since
spaces are used to separate the items, spaces are not allowed in the Name; however, all other
characters are legal. An underscore ( _) is a good substitute for a space. |

The text file can be created by any programming text (i.e., ASCH) editor that does not put special
codes in the text (for example, Windows Notepad). The following is an example of a short library
file:

14.4100 ABC-123
31.8171 BCD-234
32.1936 CDE-345
36.4000 DEF-456
122.0630 EFG-567
136.4760 FGH-678
661.6600 GHI-789
802.0000 HIJ-890
1173.2370 IJK-901
1332.5010 JKL-012
2616.0000 KLM-123

cococoococoo00Q

HOH R R e e
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APPENDIX A. ADDITIONAL MCS-32 STARTUP
INFORMATION

To start MCS-32, click on Slalfl on the Windows Taskbar, then on Programs, MCS-32, MCS-32
(see Fig. 71).

You can also stait it by clicking on Start, Run..., and entering a command line in the Run dialog,
with or without arguments as described below.

A.1. Command Line Options

The form of the command line for invoking MCS-32 is:
MCS32.BXE -S file.set -L file.lbr -J file.job -Mm

All of the arguments are optional. When the arguments are omitted certain defaults apply for the
initial configuration and library, as described below.

-8 fila.set . Uses £ile.aat for the initial settings. This can include a path

" specification. Settings (. SET) files can be created with the Save
Settings As... command under the File menu.
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-L file.lbr Pre-loads the library £11e.11b. This can include a path
specification.

-J tile.job Begins cxccution of the job £ils.job immediately. This can include
a path specification.

M Sclocts MCS “m”. m can be an integer from 0 ta R. If m s 0. the

buffer is selected, otherwise the MCS number which corresponds to
m s selected. The default MCS is the lowest MCS present.
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APPENDIX B. OPERATING MCS-320N A
NETWORK

This appendix contains additional details you may need to know when operating your MCS-pci
over a network. If you are not networking ORTEC CONNECTIONS instruments, you can ignore this
information.

MCS-32 operates the same for local instruments (those connected directly to the PC running
MCS-32) and for remote instruments (those connected to PCs other than the one running MCS-32
and connected by Ethernet), as illustrated in Fig. 72. The support programs supplied with MCS-32
automatically detect the network and change their operation accordingly.

Each time MCS-32 is installed on a PC in the network, and the network is connected and
operational, the instrument configuration program, MCBCON32, will find all the instruments
attached to PCs on which the MCB Server program, MCBSER32, is running. The most recent
instailation will automatically search the network, find all the instruments, set the local PC’s
instrument pick list to be identical to the Master Instrument List, and update the Master Instrument
List on all PCs that are connected to the network and have MCBSER32 running. At this point,
MCS-32 is ready to use, and the instrument pick list for each CONNECTIONS program on each PC
can be tailored to a specific list of instruments.

MCS-32

MCBSERVE

WORKSTATION __{____L_l

mMCs-32 MCBSERVE

Fig. 72. Example of Network Setup.
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B.1. Running MCBCON32 Manually

When a CONNECTIONS instrument is added to a computer or network that has previously been
configured with MCBCON32, you must manually re-run MCBCONS32 to include the new
hardware usit in the master instrument list before yon can communicate with that instrument.

1. Identify the CONNECTIONS instruments with which you want to communicate, connect and
power them on, and start their host PC's and Windows.

2. On each PC, set up the network communication protacol as described in Section B.2.

3. - Make sure that the MCB Server program, MCBSER32, is running on all PCs on the network.
MCBSER32’s icon (&) should be displayed in the system tray on the right side of the
Windows Taskbar. If MCBSER32 is not running on a PC, run Windows Explorer on that
machine, go 10 c:\Program Files\Common Files\ORTEC Sharad\Umcbi,and double-
click on McbSaer32.Exe.

4. To run MCBCON32, go to the
Taskbar and click on Start,

Programs, MCS-32, and MCB 'OSPP-PO0IG
Configuration. (You can also Pt
run it from Windows Explorer or e ) Daracn 2

from the Run dialog; the default O | Dotacer
file location is c¢: \Program
Files\Common Files\ORTEC
Shared\Umcbi\

McbCon32.Exe.)

The configuration program will
poll all the CONNECTIONS
instruments on ali PCs on your
PC and/or network, present the
list of instruments found

(Fig. 73), and write this configuration to all of the PCs in the system.

L5 T
Fig. 73. Instrument Numbering.

If you do not want to broadeast your updated instrument list to other PCs, click to unmark the
Update instrument list on all systems checkbox.

5. The first time your system is configured. all instruments will be assigned an instrument D

number of zero and a description that contains a default string that allows the instrument to be
positively identified. You must change the zero instrument ID numbers to unique, non-zero
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instrument numbers before proceeding. The dialog in Fig. 74 wi i
Remimber Al e 2 g. 74 will prompt you to click on the

L LR o

have an 1D rumber. - Sk ; ¥ yous

ey

Fig. 74. Instrument Numbering First Time.

6. After the i1_1itial system configuration, whenever a new instrument(s) is added to the system, it
will be.asmgneu an initial ID number of zero, and must be given a unique, non-zero nimbel: ’
before it can be used. The easiest way to do this is to click on the Renumber New button. If
y'ou_have a mix of new and old instruments on the ist, you may wish to renumber the entir-e
list in sequential order by clicking on Renumber All (see Fig. 75).

have chasan o Rlancmber Al of voii detosi

£ dalocos kel hay a rmber 1yt wank o

deiector numbors la ismain

Fig. 75. Renumbering Warning.

7. To obtain instructions for these steps, click on the Configure Instrument dialog’s Help button.
B.1.1. Changing Instrument ID Numbers and Descriptions on Instrument Lists
When MCBCONB'Z Tuns, it sefirches your PC and/or network for ORTEC CONNECTIONS
instruments, and displays the list of instruments by an instrument ID number and description.

These 1D numbers and descriptions can be changed whenever you like:

1. Run MCBCON32 (from the Taskbar, click on Start, Programs, MCS-32, and MCB
Configuration). '
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2. When the Configure Instruments dialog (Fig. 73) opens, go to the Number & Description list
and double-click on the entry you wish (o change.

3. To change an instrument’s ID number or description, doubie-click on the instrument
description in the master instrument list dialog. This will open the Change Description or D
dialog (Fig. 76), which shows the instrument’s physical location in the upper left (these fields
are read-only) and allows you to change the desc iption and ID number. If you or anather user
have already assigned a description to a particular instrument, you can restore the default
description by deleting the entry in the Description field. Then, the next time you run
MCBCON32, the default description will be displayed.

ition ot 1D

Fig. 76. Change Instrument Description or ID.

4. Click on Close to complete the configuration process.
B.2. Setting the Network Protocol

ORTEC Conngcrions for Microsoft Windows 9x and Windows NT can use alt of the n'elwork
“languages” — called protocols — supported by Windows 9x and Windows NT Version 4.x. If

multiple protocols are installed on the various PCs in the network, only those PCs with compatible

protocols can commanicate with one another. No special settings are required in that case.

Conngcrions products with built-in Ethernet adapters, such as the DSPEC?, DSPEC Plus,

ORSIM 11 and 111, and EthertNIM™ MCBs, communicate directly with the PCs on the network.
The PCs and these units must “speak the same language” (i.e., use the same protocol) in order to
understand each other. In addition, in a network that has both 16-bit and 32-bit systems (e.g.,
Windows 3.x and Windows $5/98/NT) on it, the 32-bit systems must use 2 specific protocol to
commanicate with any 16-bit system including “direct-connect” MCBs. If your system contains
any of the hardware described in this paragraph, see the user manual for any of the CONNECTIONS
software products used with those instruments (e.g., GammaVision, MAESTRO, ScintiVision) for
directions on selecting the appropriate network protocois.
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B.3. MCBLOC32.INI

The McBLOC32 . INT file controls which types of local interfaces will be used for communication
with CONNECTIONS instruments. The settings in this file, Incated in its [CONFIG] section, are
automatically set in response to the options you choose during software installation. Only the local
MCBs are affected by these settings.

You can change the interface settings manually by editing MCBLOC32. INI in an ASCII text editing
program such as Notepad. Make sure that no CONNECTIONS programs, including the MCB Server
program, are running when you make the ch Your changes will be impl d the next

lime a CONNECTIONS program starts up. MCBLOC32 . INT also includes information on the local
instruments. This information must not be changed.

Figure 77 shows part of an MCBLOC32. INI file. The [CONFIG]

{CONFIG] section can be positioned anywhere in the DPMMCBS=0

file. If there is no [CONFIG] section, create one by PCIMCBS=0
COMMCBSal

entering {CONFIG] as shown. The parameters shown
must be in the (CONFIG} section. M1s01)
(Deascription of MCS hardware)

DPMMCBS= <0]1>
If DeMMCBS is set to 0, the dual port memory
interface will not be used for communication with
the instruments. If Dual-Port Memory Interface
instruments are used, it must be set to 1 for MCS-32 to communicate with them.

Fig. 77. MCBLOC32.INI Contents.

PCIMCBS= <0(1> .
1f peTMeBs is set to 0, the PCl interface will not be used for communication with the
instruments. If no printer-port instruments are used, it should be set to 0 to avoid sending
unwanted characters to the printer when MCS-32 is started.

COMMCBS= <0|1>
1f coMMCBS is set to 0, the add-in driver will not be used for communication with the
instruments. If add-in MCSs such as the MCS-pci, MCS-plus, M*CA, or MiniMCA-166 are
used, it must be set to 1 for CONNECTIONS software to communicate with them. In addition, the
Iocation and name of the add-in driver is included in the file. The COMLIB= [driver path]
statement defines which add-in driver is used. This is specified during installation.

The value should be 1 for a PC that includes the MCS-pci.

1f all are set to 0, only network instruments will be used.
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B.4. MCS-32 Programs

MCS32 . EXE is the main program for MCS-32.

MCBCON32 .RXE is the instrument configuration and instrument description edit program for the
locat PC and the entire network. It only needs to be run manually if ORTEC CONNECTIONS
instruments have been added to or removed from the network configuration since MCS-32 was
installed. All machines to be included in a network configuration must have MCBSER32 running
at the time MCBCON32 runs.

MCBSER32.EXE is the communications link between the network and the local instruments. To

access instruments attached to other PCs on your network, both PCs must be unaing
MCBSER32. .
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This appendix describes the file structure for the .MCs spectrum data files and the .RoI data files.

C.1. .MCS Spectral Data Files

-Mcs files contain the channel-by-channel contents of the MCS in 32-bit integer format. The
header is 256 bytes long and contains the following:

Byte Descriptor

Offset Length Use
0 2 Must be -4
2 1 0 = Internal Trigger, otherwise External Trigger
3 1 0 = Intemal Dwell, otherwise External Dwell
4 1 Dwell units (0 = us, 1 = ms, 2 = sec, 3 = ns)
5 1 Acg Mode (0 = Replace, 1 = Sum, 2 = Replace then Sum)
6 4 913 Format Dwell (integer number of ps). Provided for compatibility

with ACE-MCS (unrelated to Byte 4)

10 2 Pass Length in channels (integer, 4-65535)
12 4 Pass Count in passes (integer, 0-4294967295)
16 4 Pass Count Preset (integer, 0 = OFF; maximum = 4294967295)
20 8 Start Time (8 characters, “13:59:59")
28 8 Start Date (8 characters, “01311992”)
36 2 Marker Channel (integer, 0 to Pass Length- 1)
38 1 MCS number (0-255)
39 1 Calibration Type (0 = None, 1 or 2 = linear, 3 = quadratic,
4 = cubic) .
40 4 Calibration units (4 characters, “amu”)
44 4 Calib. Coeff 0 — Constant term (floating point)
48 4 Calib. Coeff 1 — linear term (floating point)
52 4 Extemal dwell threshold voitage
56 4 Reserved
60 1 Reserved
61 1 Replace-then-sum mode supported (1 = supported, 0 = not
supported)
62 1 Identification Byte (Always AA Hex)
63 1 Programmable dwell threshold voltage
64 1 Detector Description Length (0-63)
65 63 Detector Description (up to 63 characters)
128 1 Sample Description Length (0-63)
129 63 Sample Description (up to 63 characters)
192 1 Linear Display Flag (0=Log, else Linear)
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Byre Descriptor
Offset Length Use
193 i Linear Scale (4=16 counts, 5=32, ...,30 = 1024M)
194 2 Display Start Channel (O to Pass Length-5)
196 2 Display Number of Channels (4 to Pass Length)
198 10 Reserved
208 1 Discriminator Select (0 = SCA, otherwise Dise)
209 1 Discriminator Edge (0 = Faling, else Rising)
210 4 Discriminator Voltage (Floating Point in Volts)
214 4 SCA Hpper 1 evel Voltage (Float. Pt. in Volts)
218 4 SCA Lower Level Voltage (Float. Pt in Volis)
222 4 Dwell Time (Floating Point, relative to Dwell Units in Byte 4)
226 1 Settings Consistent Flag (r 0 = i ; 0 = settings were
changed between start of acquisition and saving of data)
227 13 Reserved
240 4 Calibration coefficient 2 — quadratic term (floating point)
244 4 Calibration coefficient 3 — cubic term (floating point)
248 8 MCS ID string (8 characters, “0914-001") from SHOW_VERSION

command of MCS unit.

The next part of the file contains the spectrum stored as 32-bit integers. The number of integers is
the pass length in channels (See byte 10 in the header). The data are written to the disk in groups

of 512 channels. Therefore, the file may contain up to 2044 bytes of meaningless data at the end.

1f the pass length is a multiple of 512, there will be no extra data at the end of the data records.

1If ROI information is saved with the data, an ROI record will be present immediately after the last

block of spectral data (after the meaningless data if the pass length is not a multiple of 512). The
ROI record is identical to the .Rox file described in the following section.

C.2. .ROI Files

This file is created by the Save ROI As... command, and contains a list of the start and stop
channels for the ROIs in the display. The file contents are as follows:

Byte Byte
Offset Length Use
0 2 Must be -2
2 2 Start channe! number of first ROI
4 2 Stop channel number of first ROI
Continue for all ROIs in the display
n 2 Start channel = -1 ic end of data
100

APPENDIN €, FILE FORMATS.

The Start channel number of an ROI is the first channel (starting with 0) that has the ROI set. The
Stop channel number is the first channel that does not have the ROt set.
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APPENDIX D. COMMANDS AND RESPONSES

This appendix describes the commands that can be seat to the MCS-pci and the resuiting
responses. These commands can be sent with the SEND_MESSAGE command from a JOB, or by
writing a custom program to communicate with the MCS. Only those who are doing things
“special” need to refer ta this appendix. For most users, MCS-32 can perform all the required
tunctions with much less effort.

MCS-32 commands and responses for the MCS-pci consist of a sequence of ASCII characters
followed by a carriage return. All commands eventually respond with a percent response (so
named because it begins with a percent sign “%), which signifies the completion of the command.
SHOW and VERIFY commands respond with a data record, followed by a percent response
record.

D.1. Commands

Ce ds consist of a d header, which may be followed by numeric parameter values.
The header consists of a verb, or a verb and noun, separated by an underscore; or a verb, noun,
and modifier, each separated by underscores. The verbs, nouns, and modifiers in the command
header are mnemonic words such as the verb ENABLE or the noun DISCRIMINATOR, which
relate to the function performed by the MCS when it executes the command. The first four letters
of any word will always be sufficient to uniquely identify the word when composing commands.
For example, ENABLE_DISCRIMINATOR can be abbreviated to ENAB_DISC.

Numeric p are either unsigned integers, or signed floating-point numbers, which follow
the command header separated by one or more spaces. Specific commands require up to three
par separated by . which specify numeric quantities, such as pass length or dwell

time. The command SET_RAMP 0,10,0 has three parameters, 0, 10 and 0, which set the ramp to
be a full scale triangle.

Some p listed in the c and dictionary are optional and are distinguished from
mandatory parameters by being surrounded by brackets (e.g., SHOW_INTEGRAL
[start,length}). When the optional parameters are omitted, defaults are d as explained in
the command description:.

An optional checksum may be added to the end of any command sent. The checksum is a 1-byte
unsigned integer sum of the ASCII code of all of the ch: ina ci d, treated as unsigned
integers, up to and including the comma or space(s) that separates the checksum from the

c d. The decimal rep ion of the checksum simply appears as an extra parameter
added to the end of the command parameter list. For commands that do not normally have
parameters, the checksum appears as the only parameter, separated from the header by one or
more spaces. All optional parameters must be included in 2 command if a checksum is to be
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provided, so that the checksum is not mistaken as a parameter. For example, the SET___WIND.OW
command must include the two optional parameters, start and length, if the checksum is provided
(e.z., SET_WINDOW 0,65535,209).

The MCS responds to all commands with a percent resp record that signifies the cc

D.2. Percent Response Records

of the command. Percent response records coniain two error code numbers and a 1-byte checksum

as follows:

%aaabbbece<CR>

where % represents the ASCII % character, aaa represents the macro error code, bbb represents
the micro error code, cee represents the checksum, and <CR> represents the ASCII carriage return
character signifying the end of the record. The macro error code represents the general class'of
error, with 0 meaning no error; and the micro error code represents the sub-class of error, with0°
“meaning no error. The following table lists all percent responses for the MCS-pci.

Unconditional Success:
% 000000069<CR>

No errors detected.

START, STOP and SET Warnings:

% 000005074<CR>
% 000006075<CR>
%000064079<CR>
%000128080<CR>

Power-Up Alert:
%001000070<CR>
%003000072<CR>
% 005002076<CR>
%005004078<CR>
%005006080<CR>
%005008082<CR>
%005010075<CR>
%005012077<CR>
%005014079<CR>
% 007002073<CR=
%007004080<CR>
% 007006082<CR>
% 007008084<CR>
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Device alveady started or stopped.

Device preset already exceeded. START was ignored.
Value was rounded off to closest legal value.
Acquisition will stop at end of current pass.

Power-up just occurred. The selftest results are:

All power-up selftest passed

Battery backed-up data lost

ROM I failed selftest

ROM2 failed selftest

ROM1 and ROM2 failed selftest

Processor memory failed selftest

ROM | and processor memory failed selftest

ROM?2 and processor memory failed selftest

ROM1, ROM2 and memory test failed

Battery backed-up data lost and ROM] failed

Battery backed-up data lost and ROM2 failed

Battery backed-up data lost, ROM1 and ROM2 failed selftest
Battery backed-up data lost and processor memaory failed selftest

ALEENDIX D, C

%007010077<CR>
%007012079<CR>

%007014081<CR>

TEST cunumaid Resuhs:

% 004002075<CR>
%004004077<CR>
T 004008081<CR>
% 004016080<CR>
%004032078<CR>
% 004064083<CR>

Note that the above responses can be combined to indi acC

% 004006079<CR>
% 004010074<CR>

Command Syntax Errors:

%129601082<CR>
% 129002083<CR>
%129003084<CR>
%129004085<CR>
%129005086<CR>
%129006087<CR>
%129007088<CR>
%129132087<CR>

Communication Errors:

%130001074<CR>
%130002075<CR>
% 130003076<CR>
%130004077<CR>
%130005078<CR>
T 130006070<CR>
%130007080<CR>
%130008081<CR>
%130128084<CR>

%130129085<CR>

D5 AND RESPONSES

Battery backed-up data lost, ROM1 and processor memory failed
selftest

Battery backed-up data lost, ROM2 and processor memory failed
selftest

Baitery backed-up daia lost, ROM1, ROM2 and processor memory
failed selftest

ROM]1 failed test

ROMS2 failed test

Processor Mcmory failed test

Spectral Data Memory or Mailbox Memory failed test
RESERVED

Serial Line failed test

ion of errors such as:

ROM 1 and ROM2 both failed test
Processor Memory and ROM 1 both failed test

. Invalid command verb

Invalid command noun

Invalid command verb and noun

Invalid command modifier

Invalid command verb and modifier

Invalid command noun and modifier

Invalid command verb, noun and modifier

Invalid command (verb, noun and modifier valid but not together)

Serial line buffer overrun

Serial line parity error

Serial line buffer overrun and parity error
Serial line framing error

Serial line buffer overrun and framing ervor

Serial line buffer overrun, parity error and framing error
Serial line break detected

Command checksum incorrect (only when optional checksum
provided)

Command too long
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Execution Errors:
%131128085<CR> Invalid 1st command parameter
%131129086<CR> Invalid 2nd command parameter

%131130078<CR> Invalid 3rd command parameter
%131132080<CR> Invalid number of command parameters
%131134082<CR> Invalid device or segment selected
%131135083<CR> Command not allowed. Acquisition is active

%131136084<CR> Command not allowed in current mode
%131137085<CR> Hardware failure detected

D.3. Command Catalog

This section lists each MCS-pci command with a description of its operation. The descriptions
include a list of any unusual responses that may result. As described in previous sections, the usual
response from a command is % 000000069<CR>.

All execution error responses, if any, are listed for each command. Though syntax and
communication error responses may result from any cc d, these error resp rarely occur
on systems with reliable communication hardware and debugged software. Refer to the section on
Percent Response Records in this appendix for information about error responses.

q

In the following catalog, the cc are listed in alphabetical order, each starting with a
command prototype line. Upper-case letters, numeric digits, blank spaces, and special symbols
such as the underscore “_" and comma “,” in the prototype line are literal text to be sent exactly as
it appears. Lower-case letters in the prototype line represent numeric values, as described in the
accompanying text, and should not be sent literally, but should be replaced by an appropriate
numeric value. ltems in the command prototype that are surrounded by brackets “[...]” are optional
items, and are not atways required.

In this section the term <CR> represents the ASCII carriage retarn character, decimal value 13;
and the character “_" represents the ASCII underscore character, decimal value 95.

CLEAR
The channels of spectral data are set to zero. The pass count is also set to zero. This command
is equivalent to the ;ombination of CLEAR_COUNTER and CLEAR_DATA commands.

Excucution Evors;
%131135083<CR> The command was attempted while acquisition was in progress. No

action was taken.
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CLEAR_ALL
This command is equivalent to the combination of CLEAR COUNTER. CLEAR_DATA, and
CLEAR_PRESETS commands.
Execution Errors:
%131135083<CR> The command was attempted while acquisition was in progress. No
action was taken.

CLEAR_COUNTERS
The pass count counter, and the start time and date are set {0 zero.
Execution Eyrors;
%131135083<CR> The d was pted while acquisition was in p
action was taken.

gress. No

CLEAR_DATA
The channels of spectral data are set to zero.
Execution Errors:
%131135083<CR> The command was attempted while acquisition was in progress. No
action was taken.

CLEAR_PRESET
The pass count preset is set to zero (disabled).
%131135083<CR> The cc d was pted while acquisition was in progress. No
action was taken.

DISABLE_ACLEAR
Disables the AutoClr function of the MCS-pci. When disabled, the acquisition mode is set to
Sum mode. See also ENABLE_ACLEAR, SHOW_ACLEAR, and ENABLE_SUMMATION.

DISABLE_DISCRIMINATOR
Disables Discriminator input and enables the SCA input. See also
ENABLE_DISCRIMINATOR and SHOW_DISCRIMINATOR.

DISABLE_DWELL_EXTERNAL
Disables External Channel Advance signal and enables the internal dwell-time clock, Dwell
time is set to the value it held before the ENAR_DWELL_EXT command was issued. See also
ENABLE_ DWELL_EXTERNAL and SHOW_DWELL_EXTERNAL. This command is
invalid when acquisition is in progress.
Execution Errors:
%131135083<CR> The d was ipied while acquisition was in progress. No

action was taken.
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APPENDIX D_COMMANDS AND

DISABLE_SUMMATION

Places the MCS in replace mode. In replace mode new data replaces the old data when a scan is

made. In sum mode, new data is added to the old data when a new scan is made. See also

SHOW_ SUMMATION and ENABLE_SUMMATION.

Execution Errors: .

%131135083<CR> The ¢ d was atiempted while acquisiti
action was taken.

was in progress. No

DISABLE_TRIGGER
Disables External Start signal and enables internal starting of passes. See also
ENABLE_TRIGGER and SHOW_TRIGGER. This command is invalid when acquisition is in
progress.
Execution Errors:
%131135083<CR> The d was pted while acquisition was in prog No
action was taken.

ENABLE_ACLEAR
Enables the AutoCir function of the MCS-pci. When enabled, any data in memory is replaced
with the new data on the first pass, then additional passes are summed as in sum mode. This is
the replace-then-sum mode. See also ENABLE_ACLEAR, SHOW_ACLEAR, and
ENABLE_SUMMATION.

ENABLE_DISCRIMINATOR
Enables Discriminator input and disables the SCA input. See also
DISABLE_DISCRIMINATOR and SHOW_DISCRIMINATOR.

ENABLE_DWELL_EXTERNAL
Enables External Channel Advance signal and disables the internal dwell time clock. See also
DISABLE_DWELL_EXTERNAL and SHOW_DWELL. This command is invalid when
acquisition is in progress.
Execution Errors:
%131135083<CR>
action was taken.

ENABLE_SUMMATION

The command was attempted while acquisition was in progress. No

Places the MCS in.sum mode. In sum mode new data is summed with the old data when a scan

is made. In replace mode, new data replaces the old data when a new scan is made. See also
SHOW_SUMMATION. DISABLE_SUMMATION, DISABLE_ACLEAR, and
ENABLE_ACLEAR.

108

Execution Errors:
%131135083<CR>

The d was pted whiie
action was taken.

quisition was in progress. No

ENABLE_TKRIGGER

Enables External Start signal and disables internal starting of passes. See also
DISABLE_TRIGGER and SHOW_TRIGGER. This command is invalid when acquisition is in
progress.

Execution Errors:

%131135083<CR> The command was attempted while acquisition was in progress. No
action was taken.
INITIALIZE
Sets the MCS as though the following commands had been issued:
STOP
CLEAR_DATA

CLEAR_COUNTERS
DISABLE_DWELL_EXTERNAL
DISABLE_TRIGGER
ENABLE_DISCRIMINATOR

- ENABLE_SUMMATION
ENABLE_ACLEAR
SET_DISCRIMINATOR 1.4
SET_DISCRIMINATOR _LEADING
SET_DWELL_ETHLD 1.4
SET_DWELL 1E-7
SET_LLSCA 1.2
SET_PASS_LENGTH 1000
SET_PASS_PRES 0
SET_ULSCA 6.5

In addition, the INITIALIZE command resets all internal hardware.

Execution Errors:

The INITIALIZE command simulates a power-down/power-up cycle with loss of battery-
backed-up memory. Thus the % responses are as follows:

%003000072<CR> MCS Power-up occurred/Memory lost/No selftest errors (Normal
Response for INITIALIZE command).

%007002078<CR> All of above but selftest failed/ROM]1 failed.

% 007004080<CR>~ All of above but ROM2 failed.

%007006082<CR> All of the above but ROM1 and ROM2 both failed selftest.
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RESET . .
Resets the MCS to the state just after power is applied. This command r(esponds witha %
response that indicates power-up just occurred.

SET_DISCRIMINATOR vaoltage .
Sets the input discriminator threshold to the specified voltage. Voltage has a maximum value of
+3.0 and a minimum value of - 1.6. Legal values between +3.0 and ~1.6 occur nominaily every
0.0015256 volts. When an invalid value is specified, the value is rounded off to the closest legal
value and a wamning message is returned. See also SHOW_DISCRIMINATOR.
Execution Warnings:
%000064079<CR> Value was rounded to closest legal value.
SET_DISCRIMINATOR_LEADING ) -
Makes the input discriminator leading (rising) edge sensitive. After this command is issued, the
counters will increment when the input crosses the threshold with a positive slope. See also
SHOW_DISC_EDGE and SET_DISCRIMINATOR_TRAILING.

SET_DISCRIMINATOR_TRAILING ) .
Makes the input discriminator trailing (falling) edge sensitive. After this cpmmand is issued, the
counters will increment when the input crosses the threshold with a negative slope. See also
SHOW_DISC_EDGE and SET_DISCRIMINATOR _LEADING.

SET_DWELL dwell ) .
Sets the dwell time to the specified value. Dwell is in units of seconds and cxpone_x;ual notation
is permitted. Dwell has a maximum value of 65535 and a minimum value of 5x107. Legal
values between the minimum and maximum values may be determined by using the
VERIFY_DWELL command. The value can then be set with SET_DWELL. Ifan analid value
is specified, the value is rounded to the closest legal value and a waming message is returned.
See also SHOW_DWELL, ENAB_DWELL_EXT and DISA_DWELL_EXT.

Execution Warnings:

%000064079<CR> Value was rounded o closest legal value.

Execution Errors: )

%131135083<CR> The command was attempted while acquisition was in progress. No
action was taken. .

%131136083<CR> The command was attempted while in external dwell mode. N

action was taken.
SET_DWELL_ETHLD voltage

Sets the cxternal dwell threshold. The value of valtage can he a floating-point number between
~1.6 V and +3.0 V. Legal values occur between these limits nominally every 0.0015256 volts.
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When an invalid value is specified, the value is rounded off to the closest legal value. See also
SHOW_DWELL_ETHLD.

SET_INPED number

Sets the input impedance. Number has only 2 valid values, zero and 1. Zero sets the input
impedance to 50 £2; 1 sets the input impedance to 1 k(). See also SHOW_INPED.

SET_LLSCA volage

Sets lower-level threshold on the SCA to the specified voltage. Voltage has a maximum value of
+10 and a minimum value of 0. Legal values between +10 and 0 occur every 0.002442 volts.
Use VERIFY_LLSCA to find the closest legal value to the desired voltage and then set the
value with SET_LLSCA. If an invalid value is specified, the value is rounded to the closest legal
value and a waming message is returned. See also SHOW_LLSCA. The LLSCA voltage should
not be set above the ULSCA voltage for proper operation of the SCA.

Execution Wamings:
% 000064079<CR> Value was rounded to closest legal value.

SET_PASS value
Sets the pass count counter to the specified value. This command is invalid during acquisition.

%131135083<CR> The command was attempted while acquisition was in progress. No

action was taken.

SET_PASS_LENGTH channels
Sets the pass length to the specified number of channels. The pass length must be >3 and
£65536. This command is invalid during acquisition.
Execution Errors:

% 131135083<CR>

The 1 was pted while acquisition was in progress. No
action was taken. -
SET_PASS_PRESET value

Sets the pass count preset to the specified value. This command is invalid during acquisition.
Execution Errors:

%131135083<CR> The command was attempled while acquisition was in progress. No
action was taken.

SET_RAMP start,[mid, Jend
Programs the shape of the ramp signal that comes from the ramp option. “start”, “mid” and
“end” are in units of volts. Legal values are between 0 and 10 with a step size of 0.6104 mV.
Legal values can be found by using the VERIFY_RAMP command. If an invalid value is
specified, it is vounded off to the closest legal value. “start” specifies the output voltage of the
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ramp during the first time bin, “mid” specifies the output voltage at the middle channel of the
ramp, and “end” specifies the ramp voltage during the last channel of the ramp. If the pass
length is even, “mid” specifies the voitage at the lower channel number closest to (|}e middle of
the pass. A straight line is drawn between the specified values to determine (he scuings between
the start, mid, and end channels. If the pass length is even and the slope-of the ramp chaqges
sign at the middle channel, then the “mid” value occurs at both channels closest to the middle of
the pass. Ramp step size will vary from channel to channel if the difference Letween start and
mid is not a multiple of the number of channels in a half pass. A similar constraint holds
between mid and end. If the “mid” parameter is omitted, then a single line is drawn from the
first channel to the last channel in the pass. See also SHOW_RAMP and VERIFY_RAMP. The
SET_RAMP command can be successfully executed independent of the pass length, but the
ramp will only be generated when the pass length is <32768.
Execution Emors: .
%131135083<CR> The d was ped while acquisition was in progress. No
action was taken.

Execution Warnings:
%000064079<CR> At least one of the specified parameters was rounded off to the
closest legal value.

SET_ULSCA voltage i
Sets upper-level threshold on the SCA to the specified voltage. Voltage has-a maximum value of
+10 and a minimum value of 0. Legal values between +10 and 0 occur every 0.002442 V. Use
VERIFY_ULSCA to find the closest legal value to the desired voltage and then set the value
with SET_ULSCA. If an invalid value is specified, the value is rounded to the closest legal
value and a warning message is returned. See also SHOW_ULSCA. The ULSCA voltage
should atways be greater than the LLSCA voltage for proper operation of the SCA.
Execution Warnings:
% 000064079<CR> Value was rounded to closest legal value.

SHOW_ACTIVE
Retums a 1 if acquisition is active, or 0 if it is not active.

Responses:
$C00000087<CR> Acquisition is not active.
$C00001088<CR> Acquisition is aciive.

SHOW_ACTIVE_DEVICES o
This command is provided for compatibility with existing ORTEC MCBs. In the MCS-pci, it is
identical to the SHOW_ACTIVE command.

Responses:
$C00000087<CR> Acquisition is not active.
$C00001088<CR> Acquisition is active,
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SHOW_CHANNEF.
Retumns a response that indicates in which channel data are currently being acquired. The
command is only valid when acquisition is started.

Responses:

$C00001088<CR> Collecting data in channel 1.
$C01762103<CR> Collecting data in channel 1762.
Execution Errors:

%131136084<CR> Not collecting data.

SHOW_CONFIGURATION
Retumns a record that indicates the hardware configuration of the unit. The record contains
information about the memory size, and the number of segments (always 1 for the MCS-pci).
$Jaaaanbbbbbddddd00000” 65 zeros here for total of 75 zeros “00000cce
where aaaaa represents the number of channels in the MCS (always 65536 for the MCS-pci),
bbbbb is the number of segments (always 1 for the MCS-pci), ddddd is the current pass length,
and ccc represents the record checksum.

SHOW_DATE
Returns the current sysiem date from the PC in the format dddmmmyyy. The day is returned as
a 3-digit integer number from 001 through 031. The month is returmed as a 3-digit integer
number from 001 through 012. And the year is returned as a 3-digit integer number from 000
through 099.

Responses:

$N001001088052<CR> Date reported as Jan 1, 1988.
$N031012099059<CR> Date reported as Dec 31, 1999.
$N001001000036<CR> Date reported as Jan 1, 2000.

$N031012087056<CR> Date reported as Dec 31, 2087.
SHOW_DATE_START
Returns the day, month, and year of the acquisition start date from the PC in the form
dddmmmyyy. The day is returned as a 3-digit integer number from 001 through 031. The month
is returned as a 3-digit integer number from 001 through 012. And the year is returned as a 3-
digit integer number from 000 tirough 055.

Responses:

$N001001088052<CR> Start date reported as Jan 1, 1988.
$N031012099039<CR> Start date reported as Dec 31, 1999.
$N001001000036<CR> Start date reported as Jan 1, 2000.
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$N031012087056<CR> Start date reported as Dec 31, 2087.
SHOW_DEVICE
Command is provided for compatibility with Model 919/92X MCAs. There is only 1 device in
the MCS pci, so the command always returns 1.
Responses:
$A001246<CR> Device | selected.
SHOW_DISCRIMINATOR
Returns the input discriminator threshold and the status of the discriminator. If the discriminator
is enabled, the header on the response will be DISC_ENA. If the discriminator is disabled, the

header will be DISC_DIS. The threshold is returned as a signed, 13-digit, floating point number.

See also SET_DISCRIMINATOR, and VERIFY_DISCRIMINATOR.

Responses:
DISC_ENA -0000000001.6<CR>

DISC_ENA -0001.5987793<CR>

Disc Enabled, Threshold = -1.6 V
Enabled, Threshold = -1.598779 v

DISC_ENA 00002.9987793<CR>
DISC_ENA 00000000003.0<CR>
DISC_DIS -0000000001.6<CR>
DISC_DIS -0002.4987793<CR>

Enabled, Threshold = 2.998779 V
Enabled, Threshold =3.0V

Disc Disabled, Threshold = -1.6 V
Disabled, Threshold = ~2.49878 V

DISC_DIS 00002.9987793<CR>
DISC_DIS 00000000003.0<CR>

Disabled, Threshold = 2.998779 V
Disabled, Threshold =3.0 V

SHOW_DISCRIMINATOR_EDGE
Returns the discriminator edge (leading or trailing) that is counted. See also
SET_DISCRIMINATOR_TRAILING and SET_DISCRIMINATOR _LEADING.

Responses:

$FLEAD<CR> Discriminator is leading- (rising-) edge sensitive.

$FTRAI<CR> Discriminator is trailing- (falling-) edge sensitive.
SHOW_DWELL

Returns current dwell time setting as a 13-digit, floating point number. See also SET_DWELL,
and VERIFY_DWELL.
KResponses:

DWELL 0000000000000<CR>
DWELL 00000001¢-007<CR>
DWELL 00000002¢-007<CR>
DWELL 000002.4e-007<CR>

External dwell time enabled.

Dwell time reported as 100 ns.
Dwell time reported as 200 ns.
Dwell time reported as 240 ns.
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DWELL 00009.960e-006<CR>  Dwell time reported as 9.960 ps.
DWELL 00000001e-005<CR> Dwell time reported as 10 ps.
DWELL 00001.02¢-005<CR> Dwell ime reported as 10.2 ps.

DWELL 00000.0099800<CR>
DWELL 0000000000.01<CR>
DWELL 00000000.0101<CR>

Dwell time reported as 9.9800 ms.
Dwell time reported as 10 ms.
Dwell time reported as 10.1 ms.

DWELL 0000000004.98<CR> Dwell time reported as 4.98 s.
DWELL 0000000000005<CR> Dwell time reported as 5 s.
DWELL 0000000005.04<CR> Dwell time reported as 5.04 s.

DWELL 0000000002480<CR> Dwell time reported as 2480 s
DWELL 0000000002500<CR> Dwell time reported as 2500 s.
DWELL 0006000002501<CR>  Dwell time reported as 2501 s.

SHOW_DWELL_ETHLD
Returns the current value of the external dweli threshold in voltage. See also
SET_DWELL_ETHLD.
Responses:

ETHLD 000001.400575 External dwell threshold is currently set to 1.400575 V.

SHOW_INPED
Returmns the carrent input impedance value. See also SET_INPED.

Responses:
$F50<CR> TInput impedance is currently set to 50 Q.
$F1000<CR> Input impedance is currently set to 1000 Q.

SHOW_INTEGRAL [start_chan,number_of_chans] -
Rep_ons the sum of the specified group of spectral data channels for the currently selected
device. If start_chan and number_of_chans is not provided, SHOW_INTEGRAL reports the
sum of all channels.
Responses:
$G0000000000075<CR> Integral reported as 0.

Integral reported as 4,294,967,294.

Integral reported at least 4,294,967,295 (maximum

reportable value).

$G4294967294131<CR>
$G4294967295132<CR>
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SHOW_LLSCA
Retumns the lower-level threshold setting on the SCA. See also SHOW_LLSCA, and
VERIFY_LLSCA. .

Respunses:
LLSCA 0000000000000<CR> Lower-level report as O V.
LLSCA 00000.0024414<CR> Lower-level report as 2.441 mV.

LLSCA 00009.9975586<CR> Lower-level report as 9.997559 V.
LLSCA 0000000000010<CR> Lower-level report as 10 V.

SHOW_MODE ] .
Responds with a record that indicates what type of acquisition the unit performs. The MCS-pei
always responds with SFMCS.

SHOW_PASS .
Retums the number of passes (scans) completed in the current acquisition. See also SET_PASS.
and CLEAR_COUNTER. When the pass count reaches 4294967295, the counter rolls over and
starts back at zero.

Responses:

$G0000000000075<CR> Pass count reported as 0.
$G4294967294131<CR> Pass count reporied as 4,294,967,294. .
$G4294967295132<CR> Pass count reported as 4,294,967,295 (maximum

reportable value).

SHOW_PASS_LENGTH
Returns the number of channels in the scan. See also SET_PASS_LENGTH.

Responses:

$C00004091<CR> Pass length is 4 channels (minimum).
$C00005092<CR> Pass length is 5 channels.
$C65535109<CR> Pass length is 65535 channels (maximum).

SHOW_PASS_PRESET .
Retuins pass count preset setting. If the returned value is zero, then there is no pass preset. >e¢
Also SET_PASS_PRESET and CLEAR_PRESETS.

Responses:

$G0000000000075<CR> Pass count preset reported as 0 (no preset).
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$G4294967294131<CR>
$G4294967295132<CR>

Pass count reported as 4,294,967,294.
Pass count reported as 4,294,967,295 (maximum value).

SHOW_PEAK {start_chan,number_of_chans]
This command returns the contents of the channel within the specified range with the largest
number of counts. The maximum possible value is 1,073,741,824, which is the maximum
number of counts that can be stored in a 30-bit channel. If the range is omitted, the entire
spectrum is searched.

Responses:
$G0000000000075<CR> Maximum count in a channel is zero.
$G0000000001076<CR> ~ Maximum count in a channel is 1.

Maximum count is 1,073,741,824.
Maximum count is 1,073,741,824.

$G1073741824110<CR>
$G1073741824111<CR>

SHOW_PEAK_CHANNEL [start_chan,number_of_chans}
This command returns the number of the channel within the specified range with the largest
number of counts. The lowest number channel with the largest count is reported if more than
one channel contains the largest number of counts. Channel 65536 is the highest numbered
channel. If the range is omitied, the entire spectrum is searched.

Responses:

$C00000087<CR> Maximum count was found in channel 0.

$C00001088<CR> Maximum count was found in channel 1.

$C65534107<CR> Maximum count was found in channel 65534.

$C65535108<CR> Maximum count was found in channel 65535.
SHOW_RADIX

This command is for compatibility with ORTEC MCAs. It always reports that the number base
radix for the WRITE command is binary.

Responses:

$FBIN<CR> Number base set to binary radix.

SHOW_RAMP
This command repor D Op! tting. The commands responds with a data
record containing an ASCII header and two or three floating point values. The header specifies
whether the ramp is in two-point or three-point mode. When in two-point mode, only two

" foating point values are returned, while three floating point values are returned in three-point
mode. In three-point mode, the first floating point value specifies the ramp voltage at channcl 0,
the second value specifies the ramp voltage at the middle channel of the pass (the lower- middle
channel for even pass lengths), and the third value specifies the ramp voltage at the final channel
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of the pass. A straight line is drawn between channel 0 and the middle channel, and the middle
channel and the ending channel. However, the ramp will have stair steps as there are only 32768
unique settings for the ramp. In two-point mode, values are returned for the 1st and last channel
in the pass, and a straight line is drawn between them.
Example Responses:
RAMP_3 0000000000000 VU009.9993396 0800000000000<CR>
Ramp starts at 0 V, peaks at the middie channel at
9.99939 V, ends at 0 V.
RAMP_3 00009.9993896 0000000000000 00009.9993896<CR=-
Ramp starts at 9.9939 V, reaches a minimum of 0 V at the
middle channel, returns to 9.9939.V in last channel.
RAMP_2 0000000000000 00009.9993896<CR>
Ramp starts at 0 V, and peaks at the Jast channel at

9.99939 V.
Execution Errors:
%131136083<CR> The command is invalid because custom ramp mode is

selected. No data record is returned.

SHOW_SEGMENT
Command is provided for compatibility with other ORTEC MCAs. Always returns 1onan
MCS-pci.
Responses:
$A001246<CR> ’ Segment 1 selected.

SHOW_SNUM
Returns the serial number of the MCS-pci board.

32520“5351
. $F0022 The serial number of the current device is 22.

SHOW_STATUS

Returns system status information in the following format:
SV 0000KXXYY Y YYYYYY Y ZZZZZWWWWWCCC

where x0000000KX is the pass count as returned by SHOW_PASS command; yYyyyyyyyy is the
current channel as returned by SHOW_CHANNEL; zzzzz is the active device mask as returned
by SHOW_ACTIVE; wwwww is a status word with the following bits definitions: 0 =
Acquisition is stopping at end of pass due to STOP, and 1 = Settings are consistent with data;
and ccc is the checksum.

SHOW_SUMMATION

Indicates whether the unit is in sum mode or replace mode. If in sum mode, new data are
summed with the old data when a scan is made. If in replace mode, new data replaces the old
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data when a new scan is made. See also ENAB_SUMMATION and DISABLE,
SUMMATION. i

Responses:

$FSUM<CR> New data is summed with old data.

$FREP<CR> New data replaces old data.
SHOW_TIME

Reports the system time from the host PC in the form:

$Nhhhmmmsssece<CR>
where hhh represents a 3-digit integer hour (0-23), mmm represents a 3-digit integer minute
(0-59), and sss represents a 3-digit integer second (0-59). See also SET_TIME, SET_DATE
and SHOW_DATE. B
Example Responses:
$N010054017052<CR> Time is 10:54:17.
$N020013037050<CR> Time is 20:13:37.

SHOW_TIME_START
Reports the time of the last START command in the form:
$Nhhhmmmsssccc<CR>
where hhh represents a 3-digit integer hour (0-23), mmm represents a 3-digit integer minute
(0-59), and sss represents a 3-digit integer second (0-59). See also SET_TIME_START,
SET_DATE_START, and SHOW_DATE_ START. - - '
Example Responses:
$N010054017052<CR> Time is 10:54:17.
$N020013037050<CR> Time is 20:13:37.

SHOW_TRIGGER

Reports if the external start signal is enabled or disabled. See also ENABLE_TRIGGER and
DISABLE_TRIGGER.

Responses:
$IF<CR> External start is disabled.
$1T<CR> External start is enabled.

SHOW_ULSCA

Retumns the upper-level threshold setting on the SCA. See also SHOW _LLSCA, and
VERIFY_ULSCA.

Responses:
ULSCA 000000000000<CR> Upper-level report as 0 V.
ULSCA 00000.002441<CR> Upper-level report as 2.441 mV.
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ULSCA 00009.997559<CR>
ULSCA 000000000010<CR>

Upper-level seport as 9.997539 V.
Upper-level report as 10 V.

SHOW_VERSION
Reports the MCS-pci firmware version number in the form:

Fmmmmm-vvv<CR> .
where is a4-ch model desig and vvv is a 3-character version designator.
Example Responses: .
$FMCSp-001<CR> MCS-pei firmware version 1.

START [seg-mask]} .
Starts the acquisition of data. The optional segment mask is provided for companbn\{ty with
other MCAs, and may be any-value from 0 to 65535 but is ignored. If external start is enabled
(see ENABLE_TRIGGER), the first scan will start on the first external start input-after the
START command is issued (see Section E.3 for hardware details). If external start is disabled,
the first scan starts immediately after the start comnand is issued.

Execution Wamings: )
%000005074<CR> The acquisition is already started.
% 000006075<CR> Pass preset already exceeded (not started).

STOP [seg-mask] .
Stops the acquisition of data-at the end of the current pass. The optional segment mask is
provided for compatibility with other MCAs, and may be any value from O to §5535 but is
ignored. When the STOP command is issued, the acquisition will not stop until the end of the
current scan. Use the SHOW_ACTIVE command to determine when the acquisition actually

stops. If it is desired to stop the acquisition without completing the current scan, use the STOP

command twice.
Execution Warmings:

% 000005074 Acquisition already stopped (no hang
made).
% 000128080  Acquisition will stop at end of pass.

VERIFY_DWELL value[,step]
Used o determine the valid g closest to a specific value. The VERIFY
commands allow you to test for the closest valid setting without changing the setting. The
software remembers the actual setting prior to the VERIFY test and resets that original value
after the test.

Example:
Command: VER_DWELL 230e-9
Response: DWELL 000002.4e-007<CR>  Closest legal value to 230 ns is 240 ns.
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VERIFY_LLSCA value[,step]
This command is used to determine the valid SCA lower-leve! setting close to a specific value.
For the use and operation of a verify command, see VERIFY_DWELL.

Examples;
Command: VER_LLSCA 6
Response: LLSCA 00006.0009766<CR> Closest legal value to 6 is 6.0009766.

Command: VER_LLSCA -1
Response:  LLSCA 0000000000000<CR> Closest legal value to - 15 0.

VERIFY_RAMP value[,step}
This command is used to determine the valid RAMP settings. For the use and operation of a
verify command, see VERIFY_DWELL.

Examples:

Command: VER_RAMP 6

Response: RAMP 00005.9997558<CR> Closest value to 6 is 5.999756.

Command: VER_RAMP 11 .

Response: RAMP 00009.9993896<CR> Closest legal value to 11 is 9.99939.
VERIFY_ULSCA value{,step}

This ¢ d is used to d ine the valid SCA upper-level setting close to a specific value.

For the use and operation of a verify command, see VERIFY_DWELL.

Examples:

Command: VER_ULSCA 6

Response:  ULSCA 00006.0009766<CR> Closest legal value to 6 is 6.000977.

Command: VER_ULSCA 11
Response: ULSCA 0000000000010<CR> Closest legal value to 11 is 10.
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E.1. Performance
Maximum Counting Rate 150 MHz at the IN connector; 1 MHz at the SCA IN connector.

Discriminator Thresholds (IN and CHN ADV IN) Software controlled and variable from
~-1.6 Vio +3 Vin 1.5-mV steps. Triggering selectable for either positive or negative slopes on the
fast analog signal IN connector. The external channel advance input triggers only on a positive
slope.

SCA IN Thresholds Upper and lower thresholds independently selectable via the computer from
0 to +10 V with 12-bit resolution.

Dwell Time
® Internal Clock Dwell time per channel is computer selectable from:
100 ns to 1.3 ms in 20-ns steps
1.3 ms to 1.3 s in 20-us steps
1.3 s to 1300 s in 20-ms steps
Accuracy: within 100 ppm over the operating temperature range.

External Clock Input The external channel advance input (CHN ADV IN) determines the
dwell time. The minimum external dwell time is 100 ns per channel.

Channel-Width Uniformity Systematic dwell-time variations over the entire pass length are
<0.1% for the worst case of 100 ns dwell time.

B

Pass Length The number of time bins (channels) in a single pass is computer selectable from 4
to 32,768 with the ramp turned on, or up to 65,536 with the ramp turned off.

Pass Preset The instrument can be programmed to stop data acquisition after a preset number of
scans. The Pass Preset can be selected from 1 to 4,294,967,295, or tumed OFF.

Memery Capacity 1,073,741,823 counts/channel (30 bits).

Acquisition Modes

® Sum The data set from each pass is added to the sum of the data sets from the previous
passes.

® Replace The data set from the current pass replaces the data set from the previous pass.
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& Replace/Sum Data acquisition operates in the Replace mode on the first pass, and then
switches to the Sum mode for subsequent passes. This eliminates the need to clear memory
between acquisitions, and reduces the end-of-acquisition dead time when alternating data
acquisition between two units of the MUS-pci.

Maximum Counts/Channel in a Single Pass 1,073,741,823 counts.

Dead Time Between Channels There is no dead time between channels, i.e., no coum_s are lost

at the time of channel advance. The event is always counted in exactly one of the two adjacent

channels.

End-of-Pass Dead Time There is no dead time between passes during an acquisition.

Ramp Output Linear ramps with “begin”, “mid”, and “end-of-pass” voltages computer
selectable from O to +10 V with 16-bit resolution, and a 2-ps settling time.

E.2. Computer Controls and Indicators
The following controls and indicators are provided by the MCS-32 operating software.
E.2.1. Status Sidebar Controis

The Status Sidebar (feature 6 in Fig. 13) contains controls for data acquisition and spectrum
viewing.

Data Acquisition Controls

e Start Displayed button starts data acquisition in synchronization with the next internal clock
pulse.

@ Stop A single click on the displayed button stops data acquisition at the end of the current
pass. A second click stops data acquisition immediately.

e Clear Displayed bution ciears the daia and the pass count for the spectrum curvently being
viewed (Buffer or MCS memory).

e Pass Displays the number of the current pass or scan (1 to 4,294,967,295)

o Preset Displays the preset pass number that will terminate data acquisition.
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@ Channel Displays the channel number into which counts are currently accumulating, starting
with channel 0.

@ Pass Length Displays the number of channels selected for the pass length.
® Dwell Displays the selected dwell time per channel.
Spectrum Display Controls

e MCS# Selects the number of the MCS for viewing the spectrum in the card’s memory, either
during or after an acquisition. The soltware supports up 1© 8 units of the MCS-pci in onc PC.

Buffer Displayed button selects the buffer memory in the computer for viewing the previous
spectrum while the MCS is collecting the next spectrum.

e Horiz Indicates the number of channels viewed in the larger, expanded spectrum, and the
width of the window in the smail full-scale spectrum display. Displayed arow buttons permit
expansion or contraction.

@ Vert Indicates the maximum number of counts in the vertical scale currently selected for the
large, expanded spectrum. Displayed arow buttons permit scale changes.

e Log Displayed buiton selects a logarithmic vertical scale for the large, expanded display.
e Lin Displayed button selects a linear vertical scale for the large, expanded display.

® Auto Displayed button automatically adjusts the vertical scale and centers the window around
the marker in the laige display for optimum viewing of the spectrum.

Marker The vertical line can be dragged left or right in the display by the mouse. The vertical
coordinate of the data (counts) at the marker position is displayed to the right of center under
the large spectrum. The horizontal coordinate is displayed to the left of center under the
spectrum. The horizontal scale is expressed in time, channel number (Chan), or any units
selected during calibration of the horizontal scale. The marker can be used to mark regions-of-
interest, and to read oui peak ceniroids and gross o net peak areas within each region of
interest.
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E.2.2. Input Control
Use SCA Input Displayed button enables use of the SCA input. See SCA and SCA IN.

Use Disc Input Displayed button enables use of the fast discriminator input. ‘See Discriminator
and IN.

SCA: Lower, Upper Two displayed slide bars permit independent selection of the SCA lower-
and upper-level thresholds from 0 (0 +10 V in 4096 steps. See SCA IN.

Discriminator Displayed slide bar selects the Discriminator (hreshold. fron! - l.6_V to 4_-3 X)m
1.5-mV steps for the IN connector. Two displayed buttons se!ect counting ut‘the cilscr;m';.r:;lo T
crossing on either the Rising Edge (positive slope) or the Falling Edge (negative slope).
displayed buttons select input impedance: 50 Q2 or 1 k(. See IN.

E.2.3. SCA Sweep Control

This control provides an efficient method for choosing lhti optimum SCA settings v;'llhoullreztl)sr;nir;g
to an oscilloscope. An SCA window (with a width of 19.5 mV between upper anc_llth;war Ie[:'

swept from 0 to +10 V as the MCS scans through a pass length of 512 channels: hre?u :;gm
histogram displays the pulse-height spectrum p d at the SCA Input. By using (! he I.;l': e
mark a region over the feature of interest in the spectrum and clxckmg l'he mouse on ed et S
button, the SCA levels are automatically set at the upper and lower hmlls'of the selectes reﬁmy. "
This is a quick and accurate method for setting up the SCA for a conventional MCS §cam.O ves::g
pulse height scan lasts 5 to 20 seconds, depending on the speed of the ct?mputer. T'n ‘u‘npr.s
counting statistics in the histogram, scans are automatically repeated until the acquisition i
stopped, or the SCA levels are set.

E.2.4. Pass Control

Acq Mode: Sum, Replace, Rep/Sum  The alternatives for data acquisition are selected via three
displayed buttons. See Acquisition Modes in Section E.1.

Trigger: Internal, External Two displayed buttons control whether the Stan. Output from the
MCS will trigger the external instruments for the start of each scan (Internal Trigger), or a Start
Input from the external instruments will start each scan (External Trigger).

Pass Length Data entry box, with up/down arrows for adjustment, selects the number of

channels in a single pass (scan) from 4 to 32,768 (with ramp output active) or up to 65,536 (with
ramp output inactive).
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Pass Count Preset Dara entry box, with up/down arrows for adjustment, selects the number of

passes that will be executed before data acquisition automatically stops. Selectable from 1 to
4,294,967,295 pusses. or OFF 10 disable.

Dwell Two displayed buttons permit selection of the Internal dwell-time clock or an External
channcl advance input. The Bin Width data entry box provides selection of a range of internal
dwell times. See Dwell Time in Section ?. A data entry box permits adjustment of the external
channel advance input Threshold from -1.6 to +3 V in 1.5-mV steps.

E.2.5. Ramp Control

Style: Begin-End, Begin-Mid-End Two displayed buttons select either a single-segment ramp
or a [wo-seg| ramp. The single-seg ramp moves linearly from the specified starting
voltage at the beginning of each pass to the specified ending voltage at the completion of each
pass. The two-segment ramp makes a linear transition fiom the specified starting voltage at the
beginning of the pass to a specified Mid voltage at the mid-point of the pass. It makes another

linear transition from the mid-point voltage to the specified ending voltage at the completion of the
pass.

Begin, Mid, End Three displayed slide bars select the begin-, mid-, and end-point ramp voltages
from 0 to +10 V with 16-bit resolution.

E.2.6. MCS-32 Drop-Down Menus

Clicking the mouse on the menu titles at the top of the display generates pull-down menus that
provide access 1o other displays and additional functions. Many of these funciions are also
accessible from the toolbar, the status sidebar, or by using the mouse directly on the display.

File Allows saving and recalling of spectrum data files to/from the computer disk. Permits
comparison of a spectrum on disk with a spectrum in the Buffer memory. Allows saving and
recalling the instrument settings. Selects regions of the spectrum for printing. Creates reports
describing acquisition conditions and the contents of all ROIs for printing or filing on disk.
Includes the tunctions for exporting or importing the data in ASCII format.

Acquire Offers menu selection of the Start, Stop, and Clear controls, live adjustment of the
thresholds, and selection of the MCS or Buffer memory. Provides access to the SCA Sweep mode
and the display panels for Pass Control, Input Control, and Ramp Control.

Calculate Includes an automated peak search, and offers calculation of the centroid, gross area,

and net area of a peak within boundaries selected by the marker. Provides Sum, Smooth, Strip, and
Normalize operations on the spectrum. Implements linear, quadratic, or cubic calibration of the
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orizontal ecale in user-defined units via least-squares fitting. Allows subtraction of a flat
rackground to extract small peaks from a high background.

lervices Provides menn access to user-defined Job programs, the Library Files for peak
dentification, and the Sample Description.

01 Provides menu access to recalling, saving, marking, and unmarking regions of interest
ROIs).

Yisplay Offers menu selection of all the functions listed under View. Allows coloring of [he‘ l_{Ol
\reas and/or the entire spectrum. Provides selection of the colors used for the various r'eau?res in
he displays. Toggles marker information display between calibrated unil-s and umc umt‘s {in
nternal dwell mode) or channels (in external dwell mode). Displays or hides grid lines in the
:xpanded display.

E.3. Inputs

Al inputs except the fast analog IN are supplied on the 25-pin D connector on the rear panel. The
MCS-PCI-OPT2 option offers co: BNCc ions to the D cc

IN Fast analog signal input accepts analog or digital pulses up to =5 V in amplitude on a rear-
panel BNC connector. Pulses are counted as they cross the discrimi stor threshold. C pu
selection of triggering on either positive or negative slope. Threst id is p dj from
~1.6 Vto +3 V in steps of 1.5 mV. Computer selection of either 50-Q or 1000-Q input
impedance, dc-coupled. Minimum input pulse width is 3 ns at the discriminator threshold.
Maximum counting rate is 150 MHz.

SCA IN 1-MHz window discrimi (single-ch 1 analyzer) accepts linéar signals from Oto
+12 V for counting. SCA input is dc-coupled with a 1000-£2 input impedance. Miqimum input
pulse width is 500 ns. The upper- and lower-level thresholds are independently adjustable from 0
to +10 V in 4096 steps via the computer. A signal that rises above the lower-level threshold
without exceeding the upper-level threshold will be counted as it falls below the lower-level
threshold.

STARTIN Accepts a TTL signal to start the scan on the next clock edge after the rising edge of
the transition from 0 to'+2.5 V is detected on the START IN. In the Internal Dwell mode the next
clock edge is obtained from the 50-MHz internal time base. For the External Dwell mode ‘the next
clock edge is obtained from the External Channel Advance Input. The STABT IN edge is ignored
during a scan or when disabled by the Start Enable Input. Input impedance is 1000 Q to ground.
Minimum pulse width is 10 ns.
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STOP IN  Accepts an external TTL input rising from 0 to +2.5 V to stop scanning at the end of
the current scan. Minimum puise width is 10 ns. Input impedance is 5000 € to ground.

CHN ADYV IN (Channel Advance Input) Accepts an analog or digital pulse to cause a channel
advance when the signal crosses the thresiiold with a positive slope (provided External Dwell has
been selected in the MCS-32 software). Threshold is adjustable from -1.6 to +3 V in 1.5-mV
steps via the computer. Minimum dwell time is 100 ns. Minimum pulse width is 10 ns. Input
impedance is 1000 £ o ground.

GATE IN Accepts a'TTL input to prevent counting of the signals at the IN and SCA IN
conncctors, When the GATE IN is <0.8 V, counting is inhibited. Counting is cnablcd when the
GATE IN level is >2 V, or when the GATE IN is not connected to signal source. Input impedance
is 1000 Qo +5 V.

TTL (START ENABLE INPUT) Accepts a TTL input to enable/disable response to a START
IN trigger. When the START ENABLE INPUT is <0.8 V, triggering is inhibited. Triggering is
enabled when the START ENABLE INPUT level is >2 V, or when the START ENABLE INPUT
is not connected to a signal source. Input impedance is 5000 Q to +5 V. START ENABLE INPUT
must be at the desired level when the rising edge of the START IN arrives.

E.4. Outputs

All outputs are supplied on the 25-pin D connector on the rear panel. The MCS-PCI-OPT2 option
offers convenient BNC connections to the D connector.

START OUT This TTL ouput rises from <+0.4 V to >+2.4 V when a scan starts, and returms to
<+0.4 V after 160 ns. Useful for synchronizing external instruments with the start of the scan. The
output is short-circuit protected and can drive impedances 250 Q.

CHN ADYV OUT (Channel Advance Output) This TTL output rises from <+0.4 V to >+2.4 'V
when the MCS-pci advances from one channel to the nexi. The pulse width is approximately 20
ns. The output is short-circuit protected and can drive impedances 250 Q.

SCA OUT A TTL output pulse for every SCA IN signal that occurs between the upper and
lower discriminator thresholds. The output rises from <+0.4 V to >+2.4 V as the SCA IN signal
falls through the lower discriminator threshoid. The pulse width is nominally 250 ns. The output is
short-circuit protected and can drive impedances 250 Q.

MIDPASS OUT This TTL output rises from <-+0.4 V to >+2.4 V after half the channels in a
pass have been scanned. It returns to <+0.4 V at the end of the pass. If the number of channels in a
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pass is odd, the MIDPASS OUT remains low for one more channel than it stays high. The output
is shuit-circuit protccted and can drive impedances > 50 Q.

RAMP OUT Provides an analog voltage ramp from a digital-to-analog converter 1o drive
caternal devices. See Ramp Contral far a description. The output voltage range is computer
adjustable from 0 to +10 V with 16-bit resolution. Minimum voltage step size is approximately
0.15 mV for any range. Settling time is 2 us. The output impedance is 100 Q, short-circuit
protected.

E.5. Electrical and Mechanical
Dimensions MCS-pei is a 10-cm x 18-cm plug-in card for the PCI-bus slot.
Weight

Net 0.13kg(0.291b.).
Shipping 1kg(2.21b).

Power Requirements The MCS-pci derives ils power from the computer in which it is installed.

The required power is:

Voltage  Current Power
+5V 600 mA 30W
+12V 100 mA 12w

Operating Environment Same as for the host PC: 16°C 10 32°C (61°F to 90°F); 8% to 80%
relative humidity, non-condensing. Aliitude up to 2,000 meters. Installation category II. Pollution
degree 2. Meets all CE requirements. ’

E.6. Computer Prerequisites

Hardware

o IBM-compatible PC with:

® One available PCI slot with space for an 18-cm card.
o At least 64 MB of memory.

® Hard drive. .

® The MCS-pci operating software is supplied on CD-ROM.

Saftware Windows 98 or Windows NT V4.0.
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E.7. MCS-pci Pin Outs

WllhA the exception of the Fast Negative NIM Input, all input and output signals are contained on a
25-pin D connector on the rear panel of the MCS-pci. we strongly rccomn;nd that you use an
MCS—PCITOPT 2 }_?an-.Oul Cable to convert this connector into BNC connectors. However, for
those special applications that require a custom cable, the connector pin outs an;, shown in‘Fio 78
2. 78.

Channel Advance Ouiput §
Start Qutput

Midpass Output
Channel Advance Input
Start Input

Not Used

TTL Start Enable input
Stop Input

SCA Output

SCA Input j§

Gate input

Not Used §

Ramp Output

Fig. 78. MCS-pci Connector Pin Outs.

E.8. Optional and Related Equipment

MCS-PCI-OPT2 Fan-Out Cable This cable converts the 25-pin D connector on the MCS-pci

into a separate BNC cable connection for each inj ig This option is stron
put and output signal.
P S P! gly

All-lBSZ CONNECTIONS Programmer’s Toolkit with ActiveX™ Controls Write you vown
special software to control the MCS-pci from LabVIEW®, Visual C++, or Visual Basic.
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JOB (seealsoJob) .................... 75
77? (JOB loop counter) . 77
Accelerator keys .. ..... . 67

keyboard map . ..... 69

quick-reference table . 68
Acgmode . ........ .4
Acquire menu . . . . 45

AdjustLiveInput . ............ ... .. 50

AUTO button . . . . 30
Begin-End ...... 49
Begin-Mid-End ...............ooiiil. 49
Calculate menu P11
Centroid . ... e 52
Changing drive and pathname . . .. ......... 32
ClearROL............
COMBINE .
COMPARE ..
Compare Data .
Compare spectra . . . .
Conmections-32 .. .........oiiiiiiins
Connector . . .. ...
Datainfo ........... ... .. il
Detector
description . ........ .. 9
number . .. . 9%
setup . ..... .93

status sidebar . .
Discriminator slope . .

Discriminator voltage . .. 48
Dwellime . .....vviieieeiineanain 47
Ethernetdevices ................cccooen 9
BXit ...l .45
Expanded Spectrum Window . 25

File menu . .
File Recall Dialog . ..

Full Spectrum Window .

Sizingand moving ... ... ... .. 28
Gross area 52
Hardware Description . .. 60
Help......ooooovniiieennnn 95

Question mark (?) . 32

What's This? ............ 2
Horizontal Scale . .

IncludeROIs .........

Include view ............coooiiiiinnen 38
Indexing Buttons

ROI....
Inputconrol ..ot 48
Installation

Ethemnet devices []

network
Job

MaP ..o 69

quick reference . .
Linear scale . .. ..
Logarithm Scale .
Logarithuinic scale . .
Lower-level voltage . ...................
MarkROI . ..... . .
Marker ... i

moving with the mouse .. ............. 28
MCBCON32

QUOMALC . . . o veieneaeeiaaeeas 95
MCBLOC32.INT .

setup . .97
MCS/Buffe . 6l
Menu ..ottt 23

ACQUITE ... 45

Calculate . 51

Displa . 6l

File . .37

right-mo 28

ROI........... 60
Menu functions . .35
Mouse . .......... .

moving the marker . ... . B

Right-mouse-button menu . .......... 28,33
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PrOtOCols . ..ottt St button . ... .....eeiiiiiiii s 29
Nomalize . ................oiniit, START input .47
Pass contral Stanus sidehar . . . . 24
Passcountpreset . .........ooeiiiinan, Stop ....... . . . 46
Peak Search ......... Stop button . .29
Percent Response Records . . Strip ..... . ... 33
Ramp control Subtract . . .
Ramp option . . . .. . . Sum ..... . .. 53
RecallData .......................c... Sum button .. 47
RecallROI .............. ...t 60 Titlebar .. 23,37
Recall Settings . .. . 43 Triangle waveform .. 49
Region of interest . . 60 Trigger ....... .. 47
Replace ..... . 47  Tuorial...... 13
Replace button . . . . . 47  Unmark ARROIs .........«..conntn 61
Report .............. .39 UnmarkROI...... . 61
Right-mouse-button menu .. ............. 28  Upper-levelvoltage .. .................. 48
ROI ........ ... 55,60,70  Vertical AutoScale .................... 27

Clear . . . . . 25,62,71,74

Mak ... e 27
ROImenu ...........ioiiiiineeinnn, 27
Sample description ... ....... ... ... 39 Wmpmode ... ..ot 64
Save !

spectrum . . 39
Save Data As . 38
Save ROl as .. . 60
Save Settings As . . .83
Sawtooth waveform . . .49
SCAinput . ...l 48
Scaling

autoscale ............. ... ... ... 27

linear . .. .. 27

Screen Capture .
Select MCS .. . 62
Services menu . .57
Settings .4
Semp ,

detector list .. ... 23

SETUP.EXE . .93
Show Full View . . 64
Smooth .. ... 33
Spectrum

copytobuffer ................ . ... 26

134




Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




