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Introduction 

There are many considerations in selecting PC hardware options for the laboratory.
Choosing amongst these options can seem a daunting task to the uninitiated. 

For example; often, the base PC consists only of a computer module with keyboard,
printer, and RS-232 port. A range of options is then available, such as extra RAM (Random
Access Memory); communications ports; an arithmetic co-processor; a floppy/hard disk
system versus a dual floppy disk system; monochrome, CGA (Color Graphics Adaptor),
EGA (Enhanced Graphics Adaptor) display cards and monitors. However, unlike the some-
what unpredictable needs of many business users, the choice of options for the laboratory,
may be more clearcut if some of the following aspects are considered. 

RAM is used by the PC to load the program and manipulate data. A PC with less
than 512K RAM may not be able to use some of the more sophisticated software
programs. In general, 640K of RAM is recommended for the processing of large
arrays of analytical data, or when using memory-resident programs such as
SideKick. When considering buying more memory, it should be noted that not all
programs can address more than 640K of RAM. 

An arithmetic co-processor (a retrofittable option) may provide additional speed when
using software programs which perform a significant amount of arithmetic calcula-
tion. (for example, Lotus 1-2-3). It is best to check a program’s documentation to see if
specific reference is made to being able to use this facility.

Where frequent storage of analytical data is required or, where other commercial
programs such as Lotus 1-2-3 are used, a hard disk can provide significant benefits.
These benefits are not only in storage capacity, but also in speed, ease of loading
other programs, and ease of operation for infrequent PC users. 

The use of an EGA card with compatible video monitor is also desirable for laboratory
use. Most PC programs make good use of color to simplify program operation. The
EGA’s maximum graphics resolution of 640 × 350 pixels, with 16 colors, as compared
with the CGA’s maximum of 320 × 200 pixels, with 4 colors (640 × 200 pixels, 
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reports on disk in compressed format. This program provides
two main advantages. Firstly, multiple files can be stored under
one filename to simplify housekeeping. Secondly, large savings
in disk space are possible (typically 75% to 85% compression),
since many analytical reports are stored in text format. For
example, Report Manager data and reports for a particular
month, department or analysis type could be archived together
allowing (at say 80% compression) up to 1.8 Megabytes of data
to be archived on a single 360 Kilobyte floppy disk. 

The Complete PC Tutorial, by Intouch Computing, is a tutorial
program with simple explanations of DOS commands, BASIC
and assembly programming and examples of their application.
Being memory-resident, it prompts the operator to use exam-
ples of each command, simplifying the learning process. PC
operation is covered from beginner to potential programmer
and even experienced users can learn of hidden features and
shortcuts. This allows beginners to become familiar with the
PC without tying up the resources of other PC users in the
laboratory. In view of its benefits for many laboratories, this
program is available through Agilent (p/n 85-100705-00 for
5.25” disk format, or p/n 85-100724-00 for 3.5” disk format). 

Collecting AA Data on a PC Using the
SpectrAA/PC Report Manager 

The SpectrAA/PC Report Manager is a software package pro-
viding a variety of new capabilities for generating customized
reports from Agilent SpectrAA series AA spectrometers. The
package is compatible with Agilent SpectrAA-10/20, 30/40 or
30/40 Zeeman series Atomic Absorption spectrometers for
flame, furnace and hydride analysis. 

Two options are available to transfer data from the spectrometer
to the computer: 

1. The SpectrAA Communications Interface, which includes bi-
directional RS-232C, IEEE and GPIO protocols (for SpectrAA
30/40/30Z/40Z models, p/n 00-100372-00, for SpectrAA-
10/20 models, p/n 00-100335-00 [240 VAC], p/n 00-100335-01
[115 VAC] or p/n 00-100335-02 [220 VAC]). An RS-232 cable
(p/n 01-103481-00) is required to connect the PC to the inter-
face (this cable includes a 9/25 pin adapter for both types of
RS -232 connectors used on PCs). or 

2. A low cost SpectrAA Parallel/Serial Convertor Interface
(for SpectrAA 10/20/30/40/30Z/40Z models, p/n 01-
103606-00 [230/240 VAC], p/n 01-103607-00 [115 VAC],
or p/n 01-103618-00 [220 VAC]). This interface connects
to the SpectrAA printer output using the existing
SpectrAA printer cable (p/n 01-103078-00) and includes
an RS-232 cable with 9/25 pin adapter for connection to
PCs with either 9 or 25 pin RS-232 ports. 

monochrome), better exploit the capabilities of modern soft-
ware packages. In the case of the popular Lotus 1-2-3 pack-
age, this means greater text clarity and graph resolution in the
presentation of analytical data. 

Utility Programs for Laboratory PCs 

Once the laboratory PC user has selected amongst the vari-
ous PC hardware options, the next step is to select software
to put the PC to use. This selection also involves a myriad of
options. In order to make this task easier, here is a list of
utility software that we have found useful: 

Lotus 1-2-3 Spreadsheet, database 

SideKick Desktop organizer 

Xtree/Xtree Professional File/directory management 

ARC File archiving 

The Complete PC Tutorial Introduction to PCs 

These programs increase both PC productivity and the
acceptance of PCs by personnel unfamiliar with their use. 

Lotus 1-2-3 (Release 2) is a widely used spreadsheet/database
package. It is available from Lotus Development Corp. or most
PC suppliers. An important requirement for such a package in
laboratory use is the facility for versatile graphics presenta-
tions. Unlike a number of its contemporaries, Lotus has power-
ful and easy to use graphics features and interfaces to a wide
range of printers and plotters for publication quality printouts.
Some AA applications of Lotus 1-2-3 are discussed later. 

SideKick, (available from Borland International or most PC sup-
pliers), is a desktop organizer with a number of utilities in pop-
up windows. The utilities include a simple Wordstar-like ASCII
text editor (Notepad), as well as a full function calculator, calen-
dar, appointment datebook, phone directory etc. The Notepad is
useful for viewing and editing instrument results and reports
stored in ASCII text files, as well as producing DOS Batch pro-
grams to automate PC operation. Being memory-resident, it can
be used while other programs are loaded. 

Xtree, or the more comprehensuve Xtree Professional, (from
Executive Systems Inc. or most PC suppliers), are popular PC
utility programs which provide many useful commands for
copying, viewing, deleting and maintaining the many data files
which invariably end up being stored on disk in laboratory
applications. They also provide an excellent overview of
directories, programs and data files on hard or floppy disks. 

ARC is an archive program, which can be downloaded from
most PC bulletin boards through a modem connected to the
PC. It can be used to archive programs, analytical data and
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*Cable, SpectrAA to PC, 01-103481-00 

*Items must be ordered separately 

IBM PC Configurations 

The SpectrAA/PC Report Manager program is certified for use only with the following configurations: 

IBM PC/XT configurations

An IBM PC/XT fitted with either CGA or EGA color monitor and graphics card, a minimum of 512K RAM memory, 360K
5.25" floppy disk drive, one other floppy or hard disk drive, standard XT keyboard, DOS 3.1 and AST SixPakPlus card (from
AST Research Inc.) with clock/calendar and serial/parallel port facilities. A hard disk drive is recommended but is not
essential. 

IBM PC/AT configurations 

An IBM PC/AT (6 or 8 MHz version) fitted with IBM EGA color monitor and graphics card, a minimum of 512K RAM
memory, 1.2MB 5.25" floppy disk drive, an IBM 20MB or 30MB hard disk drive, IBM AT keyboard, IBM serial/parallel card
and DOS 3.1 (6 MHz version) or DOS 3.2 (8 MHz version). 

IBM PS/2 Model 30 configurations 

An IBM Model 30 fitted with either IBM color display monitor 8512 or 8513, or BasicTime/Qubie EGA card, and monitor, a
720K 3.5" floppy disk drive, one other 3.5" floppy drive or 20MB hard disk drive, Model 30 keyboard, IBM serial/parallel
ports and DOS 3.3 software. 

IBM PS/2 Model 50/60 configurations 

An IBM Model 50 or 60 fitted with either IBM color display monitor 8512 or 8513, a 1.44MB 3.5" floppy drive, 20MB hard
disk drive, Model 50/60 keyboard, IBM serial/parallel ports and DOS 3.3 software. 

Figure 1. SpectrAA interconnection (SpectrAA Communications option). 
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*Centronics/Serial Converter
Refer to Ordering Information 

*Items must be ordered separately 

IBM PC Configurations 

The SpectrAA/PC Report Manager program is certified for use only with the following configurations: 

IBM PC/XT configurations 

An IBM PC/XT fitted with either CGA or EGA color monitor and graphics card, a minimum of 512K RAM memory, 360K
5.25” floppy disk drive, one other floppy or hard disk drive, standard XT keyboard, DOS 3.1 and AST SixPakPlus card (from
AST Research Inc.) with clock/calendar and serial/parallel port facilities. A hard disk drive is recommended but is not
essential. 

IBM PC/AT configurations

An IBM PC/AT (6 or 8 MHz version) fitted with IBM EGA color monitor and graphics card, a minimum of 512K RAM
memory, 1.2MB 5.25” floppy disk drive, an IBM 20MB or 30MB hard disk drive, IBM AT keyboard, IBM serial/parallel card
and DOS 3.1 (6 MHz version) or DOS 3.2 (8 MHz version). 

IBM PS/2 Model 30 configurations 

An IBM Model 30 fitted with either IBM color display monitor 8512 or 8513, or BasicTime/Qubie EGA card,and monitor, a
720K 3.5” floppy disk drive, one other 3.5” floppy drive or 20MB hard disk drive, Model 30 keyboard, IBM serial/parallel
ports and DOS 3.3 software. 

IBM PS/2 Model 50/60 configurations 

An IBM Model 50 or 60 fitted with either IBM color display monitor 8512 or 8513, a 1.44MB 3.5” floppy drive, 20MB hard
disk drive, Model 50/60 keyboard, IBM serial/parallel ports and DOS 3.3 software. 

Figure 2. SpectrAA interconnection (Centronics/Serial Converter).
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local language using a simple text editor such as Borland
SideKick (see Figures 3a and 3b). 

Both interfaces allow data to be read into the PC at speeds
up to 9600 baud through the RS-232C port (standard on most
PC versions). 

For hard copy printouts from the PC, the standard SpectrAA
printer (Epson LX-86 or LX-800) can be connected to the PC
parallel port using a PC Centronics cable (p/n 01-103498-00). 

The SpectrAA/PC Report Manager software operates with
IBM PC/XTs, PC/ATs, and PS/2 Models 30, 50 and 60. For PC
XT/AT versions, the Report Manager is provided on 5.25”
disk format (p/n 85-100700-00) and for PS/2 Models 30, 50
and 60, a 3.5” disk format is provided (p/n 85-100728-00). 

PC hardware configurations and system connection details
are outlined in Figures 1 and 2. Although not required for use
with the Report Manager program, a PC fitted with hard disk
and EGA graphics is recommended (see PC hardware options
mentioned previously). 

SpectrAA/PC Report Manager Facilities 

Through close liaison with AA spectroscopy users, the Report
Manager program has been designed to accommodate the
requirements of both routine and research laboratories. Key
facilities include the transfer of AA data to a PC during or
after analysis, flexible program customization and automation
facilities, report headers and footers, extended sample labels,
weight/volume correction, Lab Note storage and integration
of flame, furnace and hydride reports providing a choice of
over 2000 report formats for industrial QA through to
research applications. 

The following discusses the capabilities of the Report Manager
program and outlines various data processing applications in
the AA laboratory of today using Lotus 1-2-3. 

Ease of Use 
Special attention has been paid to providing an easy to use,
yet flexible range of facilities for a variety of laboratory
requirements. Simple softkey menus and ‘Fill in the Form’
parameter tables make operation easy for multiple users.
Each user can tailor the program to their own needs and
store their report selections under individual batch names
rather than entering new parameters each time the program
is used. On a day to day basis, the operator can quickly recall
the desired setup for each analysis from a catalog window. 

For occasional users, context sensitive HELP information is
available within the program in pop-up windows. All program
text can be modified to the users own requirements if
needed. For example, information can be easily converted to

Figure 3b. REPORT FORMAT page after conversion to German using Borland
SideKick.

Figure 3a. REPORT FORMAT page.



Collection of AA Data During or After Analysis 
Of special convenience to many laboratories is the facility to
transfer AA data after analysis. For those cases where the PC
is used for other laboratory tasks, this avoids delaying analy-
sis until the PC is available. Alternatively, data can be trans-
ferred during analysis or downloaded from data files archived
with the SpectrAA Utility program. 

The Report Manager package also includes an “Edit Results”
utility for the SpectrAA. For example if spurious readings
occur during an overnight furnace run, both samples and stan-
dards can be checked and edited at the SpectrAA, and con-
centration values, statistics and calibration graph recalculated
before sending the results to the PC. 

All analytical data available from the SpectrAA, including
instrument parameters, element notes, individual blanks, stan-
dard and sample readings with mean and %RSD values, and
SpectrAA graphics can be transferred to the PC for use by the
Report Manager program. 

Flexible Report Options 
Once the SpectrAA data is collected at the PC, the Report
Manager program can be used to quickly generate any
number of a wide variety of reports at any time for either
immediate printout, storage on disk (in ASCII text format) or
conversion to Lotus PRN or DIF formats. For example, a
16 element multielement report for 67 samples can be gener-
ated from stored SpectrAA data and archived on hard disk in
less than 90 seconds using an IBM PC/AT. Since reports can
be generated off-line from the SpectrAA, this allows the
instrument to handle an increased sample analysis workload. 

Other timesaving options include entry of sample labels,
weight and volume correction and report headers and foot-
ers before or after analysis for complete analytical records.
Flame, furnace and hydride results can also be integrated in
a single report (refer Figure 4). Sequential or multielement
reports can be tailored to provide as much or as little detail
as required through a wide range of options. 

Figure 4. Combined flame, furnace and hydride report with header, footer and extended sample labels.
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Sample Label Matching Provides a New
Capability 
The sample label match facility lets the analyst pick specific
samples, standards, and QC check samples from a particular
analytical run to generate separate reports or exclude
unwanted results. In conjunction with this facility, up to 20
alphanumeric characters can be used for each sample label,
allowing each sample to be identified with its batch id in the
final report. 

For example, in an EPA application a QC check sample or
standard may be analyzed after every few samples. Using the
sample label match facility, the Report Manager can then
generate multiple reports, individual reports for specific batch,
or sample data only as well as a separate report containing
check sample or standard data only. All reports can also be
converted to Lotus PRN format for graphical display of data
trends etc. (refer Figures 5 a, b and c).

Lab Notes 
In addition to entry of header and footer information for each
report, the Lab Notes facility stores up to 5 screen pages of
laboratory notes. Notes can be entered for each type of analy-
sis, allowing the analyst to document sample preparation
details, operator notes, method bibliographies, quality control
requirements etc. rather than include separate notes under
each element (Figures 6 and 7 show typical applications). Lab
Notes can also be included in final reports if required. 

Figure 5a. Multielement brass report listing all samples,including NBS check
sample measured every 5 samples.

Figure 5b. Sample label match used on above report to print sample data
without NBS standards.

Figure 5c. Sample label match used to extract NBS check sample data only
from Figure 5a. Data could then be used for trend analysis within
Lotus 1-2-3.
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Report Manager Program Customization 
The Report Manager program has been designed to provide
maximum flexibility within the program for the majority of
applications. However, a wide range of command line options
have additionally been provided to allow program customiza-
tion through DOS BAT programs. These command line options
provide external control to select specific data directories,
batch filenames, report options, power-up modes, automatic
exit to DOS. To illustrate these facilities, a number of example
BAT programs are included. 

One application for program customization could be auto-
matic data collection and the generation of an AA report
using the Report Manager program, followed by Lotus 1-2-3
calculations, without operator intervention. Using the exam-
ple BAT program supplied, this can be automated through a
single command. 

Another customized application could be to enter sample data
from other analytical instruments (for example, titration and dry
weight results, quantitative UV-Vis/ICP/GC/LC data etc.) into
the raw data file for inclusion in a Report Manager multiele-
ment report with weight/volume correction and PRN/DIF file
conversion. Figure 8 shows an example program written in IBM
BASIC language to add data from other analytical techniques
directly into the Report Manager raw data file. 

Data Transfer to Other Laboratory Computers 
All Report Manager data can be stored on disk in ASCII text
format. The AA data is then as transportable as a PC floppy
disk and can be used by other commercial software packages
for word processing and desktop publishing applications or
transferred between laboratories for round-robin applications. 

PC communications software can also be used to transfer AA
data to laboratory mainframe computers. This can be done via
a modem and phone line or direct connection to the PC. PC
Kermit is a widely available public domain PC communications
program which can be used for such transfers.

Customization Using Lotus 1-2-3 (Release 2) 
The widespread availability and popularity of Lotus 1-2-3 in
the chemical laboratory makes it an ideal choice to enhance
and customize reports generated automatically by the
SpectrAA/PC system. 

Lotus can directly import PRN and DIF files created by the Report
Manager program into a worksheet. PRN files are special text
files which can be directly loaded into Lotus with the Lotus File
Import Numbers command. DIF files (Data Interchange Format)
are compatible with a range of commercial spreadsheet and
database programs. 

Figure 6. Entry of header and footer information enables customized
reports. 

Figure 7. Lab notes facility provides up to 5 pages for operator entered
notes.
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By using different areas of the Lotus worksheet the data can
be manipulated, acted upon and analyzed for a wide variety of
customized applications. For example, if a particular laboratory
uses a special format to report analytical results to its cus-
tomers, that form can most likely be duplicated using a Lotus
template. The data from a Report Manager PRN file can be
incorporated into this worksheet along with results from other
analyses e.g. Titration, ICP, GC, LC, UV results etc. to form a
complete analytical report for each sample, in a customized
format.

A recent customer request illustrates a typical appli cation of
the above. For a brass coating analysis, a customized report
was required to list copper and zinc concentrations in ppm
units as well as % copper and g/kg coating for each sample.
The mean % copper and g/kg values for all samples was also
required. By loading a copper/zinc multielement PRN file into
a Lotus worksheet, it is a simple matter to add a formula in a
column beside the ppm data to calculate % copper. Another
column can be added to calculate g/kg coating using the
nominal weight (samples can be weight corrected using the
Report Manager program). Finally, the average of both
columns can be calculated using the Lotus @AVG command. 

Figure 8. An example Basic program to incorporate data from other analytical techniques into a Report Manager report. 
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The ease with which Lotus accomplishes organization and
manipulation of data is greatly enhanced through the use of
macros. Macros are short programs which duplicate the
normal keystroke operations necessary to manipulate the
data and generate the final report within Lotus. They are
called up by a double keystroke command. (That is hold the

Alt key down and press a letter key A to Z corresponding to a
letter label given to each macro.) This then automatically exe-
cutes all the keystrokes and commands contained in the
macro. An example of a short macro which automatically
imports data from a Report Manager PRN file using an Alt-D
command is shown in Figure 9. 

Figure 9. An example Lotus 1-2-3 macro program to automatically load a Report Manager report into a worksheet.

Macros can be used to completely automate arithme tic
calculations and graphical plots of sample data. 

Two such macro examples are included with the Report
Manager program. One shows how to plot a barchart of the
total metal content of multielement samples. Another pro-
vides a QA trend analysis plot with computation of mean
batch concentration and testing of sample concentration
against user entered upper and lower limits (Figures 10 and
11). Using these macros, the only keystroke necessary to
complete an entire analysis of data is an Alt-D com mand
(That is, type D while holding the Alt key down). 

Two special facilities in Lotus allow automation to be taken
much further. Firstly, if a macro is be defined as an AUTOEXE-
CUTE macro, it will execute auto matically when the Lotus
worksheet is loaded. Secondly, if the worksheet containing
macros is saved under the filename AUTO123.WK1 in the
default Lotus directory, the worksheet will be loaded and
executed automatically whenever Lotus is loaded from DOS. 
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Figure 10. The Report Manager “Auto Trend Analysis” macro in operation, showing range testing against user-entered upper/lower limits. 

Figure 11. The Report Manager “Auto Trend Analysis” macro provides graphical plot with display of mean batch concentration and range test limits.



Since this may inconvenience other Lotus users of the labora-
tory PC, a simple DOS BAT program can easily be used to
rename the desired worksheet file before loading Lotus, and
rename it to its original filename after exiting (example DOS
BAT programs are included with the Report Manager program
illustrating these commands). Using this approach, entire
Lotus calculations can be performed automatically, without
operator intervention or operator knowledge of Lotus, by
using a single command from DOS. 

Additional capabilities are available using the Lotus 1 2-3 data-
base facilities. Sample data from individual batches can be
added to a database on disk for long term records etc. For
example, fields can be added to include date of analysis to
allow extraction of all copper results for QC check samples in a
specific month. Analytical data can be recalled and sorted in
order of increasing or decreasing sample concentra tion or
sample ID. Results within or outside a concen tration window
can be extracted for further calcula tions. For more extensive
database applications, data can be translated for use with
other PC database packages such as Symphony or DBASE III+. 

Other Lotus facilities of use in manipulating analytical data
include statistics and mathematical functions, frequency dis-
tribution and matrix calculations, and multiple regression
analysis. For example, one use of the regression facilities
could be to apply an alternative calibration algorithm (least
squares) to analytical data. 

Conclusion 

The Agilent SpectrAA/PC Report Manager program is capable
of providing increased laboratory productivity through cus-
tomized reports, transportable data and compatibility with
other commercial PC software packages. 

The combination of the Report Manager package with Lotus
1-2-3 further enables the analyst to perform a wide range of
arithmetic calculations and data analysis, providing new
opportunities for laboratories to generate reports to their own
specific requirements. 
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