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1.1 Overview 

The Acquire™ Data Acquisition Software allows straightforward computer control 

of most current SIGNAL RECOVERY instruments where these are fitted with 

Ethernet, USB, GPIB (IEEE-488) or RS232 interfaces. These range from relatively 

simple units such as the model 5105 lock-in amplifier, model 5113 preamplifier 

generator, and model 3830 multiplexer, through to the most complex instruments 

such as the models 7270 and 7124 lock-in amplifiers. 

This software is designed to run in Windows 10, 8, 7, and Vista 64 or 32 bit 

operating systems (operation on XP 32 bit is possible but not guaranteed) and 

conforms to common industry standards used in the design of such packages. 

Consequently it is very easy to learn and easy to use. 

Two principal operating modes, remote front panel and experiment recording, are 

provided. In the remote front panel mode virtually all of the functions of the 

connected instrument(s) may be controlled from the computer via a series of simple 

setup screens. These screens automatically adjust to reflect the capabilities of the 

unit being controlled, so that for example there are no internal oscillator controls 

shown for the model 5105, since this instrument does not have this capability. Where 

instruments generate outputs, users can choose which of these are displayed on the 

screen. 

In the experiment recording mode the user can define an experiment in which 

selected instrument outputs are recorded as a function of time, with the additional 

option of sweeping certain outputs (e.g. oscillator frequency, auxiliary DAC voltage 

and digital delay) or operating characteristics (e.g. filter center frequency) as the 

experiment proceeds. 

If used with a lock-in amplifier any auxiliary ADC (analog to digital converter) input 

can be configured as an experiment trigger input. Consequently experiments can be 

defined which record one output reading per external trigger, or which record a burst 

of readings on receipt of a trigger pulse. Triggered acquisition can even be combined 

with internal oscillator frequency or auxiliary DAC output voltage sweeps. Similarly, 

an auxiliary DAC output can be configured as a trigger output. This rage of trigger 

options makes it very easy to synchronize data acquisition to the experiment. 

Data is plotted to screen as it is acquired on user-defined axes, and the display can 

then be adjusted as required prior to printing. Displayed plots may be copied to the 

Windows clipboard for subsequent pasting into other Windows applications, and the 

source data may be exported as ASCII text or comma separated value (CSV) files for 

further analysis. 

Naturally the package also includes file storage and recall of data curve sets. 

A comprehensive context-sensitive help system is built in to the software and is 

backed up by free e-mail support to registered users. 
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1.2 What’s New in Version 4.3? 

Version 4.3 has a number of significant improvements and additions, including: 

 The software is tested for operation under Windows 10 (32 and 64 bit versions), 

as well as still functioning when used with earlier versions of Windows from XP 

onwards. 

 If the host PC is fitted with multiple network cards then all of them are tested 

when trying to establish communications with instruments connected via 

Ethernet 

 The settings of the meter display selections in the remote front panel are now 

saved when the panel is closed and restored when it is reopened 

 Dual external reference frequency mode on the models 7124, 7270 and 7230 is 

now supported, assuming the instruments have firmware later than version 2.11 

 Added support for the Model 3830 Multiplexer. This unit has six BNC 

connectors which can be interconnected in various ways using seven relays. It is 

operated and powered via a USB connection to the controlling computer. 

 Introduced the additional ability to read two outputs from the same instrument at 

each sample point, but with different instrument setups (known as instrument 

'states'). In the case of lock-in amplifiers with a choice of A and -B voltage input 

modes, this allows a single instrument to be used to make measurements on two 

different signals in cases where they are stable during the sample time. This is a 

form of two way multiplexing of the input signal. The mode also supports 

operation of any connected Model 3830 Multiplexer(s), allowing up to eight 

different signals from many different sources to be measured at each sample 

time. Other channels in the multiplexer(s) can be used to switch the oscillator 

output or other excitation output signal if required. Amongst other applications, 

this mode allows a single instrument to record both sample voltage and current 

signals at the same step number, as is needed when making impedance 

measurements. 

 Added the ability to set "Auto" in the Time per Step setting of the Acquisition X 

data setup dialog. When this is selected, the time per step is adjusted to the 

minimum possible settling time based on the operating frequency, time constant, 

and slope. It is especially useful when using a lock-in to perform swept 

frequency measurements over a wide frequency range, where the time needed to 

make measurements at low frequencies is necessarily much longer than that 

needed at higher frequencies. Using the Auto setting allows much faster overall 

data acquisition. 

 The online help system has been updated to show screens as they appear when 

running under Windows 10. 

A number of other minor bugs have also been fixed. 
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1.3 What’s New in Version 4.2? 

The main change in version 4.2 was to add support for the model 7230 lock-in 

amplifier. The software was also verified for operation with Windows 7, and a 

number of minor bugs were fixed. 

 

1.4 What’s New in Version 4.1? 

Version 4.1 added support for the models 7124 and 7270 lock-in amplifiers. Since 

these instruments have Ethernet, USB and RS232 computer interfaces, the program 

was also updated to support operation via Ethernet and USB, as well as RS232 and 

GPIB. 

Other improvements included:  

 The 7124 and 7270 include a fast data curve buffer, capable of storing 

instrument outputs at sampling rates down to 1 µs per point. This feature is 

similar to the "transient recorder" mode found in other SIGNAL RECOVERY 

DSP lock-in amplifiers, but stores up to eight outputs rather than just ADC1 and 

ADC2. This mode and the normal buffered mode include extended trigger 

capabilities and the software fully supports these. 

 The 7124 and 7270 can generate amplitude and/or frequency modulated internal 

oscillator signals, and so a new menu has been added to their remote front panel 

controls to access this feature. 

 The software was fully tested to run under Windows Vista as well as XP. 

Support for earlier versions of Windows is no longer assured. 

 

1.5 What’s New in Version 4.0? 

Version 4.0 delivered a number of improvements over earlier versions of the 

program, including:  

 It is now possible to display four cursors on each plot, two corresponding to the 

right Y axis, and two to the left Y axis. Cursors can be displayed in a variety of 

styles, and can snap to data curves or be freely positioned on the plot. The X and 

Y co-ordinates of each cursor are shown in the status bar, and can also be shown 

on the new Curve cursors dialog. The dialog also shows the difference between 

cursor points in both X and Y directions, allowing direct readout, for example, of 

pulse rise times or frequency spans. 

 Curves can now be displayed using different line formats, rather than just as 

plain lines. 

 When data is acquired in normal mode, the software now accurately uses the 

specified time per point, as long as this is longer than the time needed to set the 

values of excitation outputs and read the required data points. So, for example, if 

the time per point is set to 1.000 second, the stored data points will now be 

accurately at 1.000 second intervals. A new "Check" button allows the user to 
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determine what the minimum time per point is for the current experimental set-

up. 

 Data can now be acquired, as well as displayed, using a logarithmic calibration 

of the x-axis. Previously, data could only be displayed in this mode, causing a 

"bunching" of data values towards the right hand edge of the plot. 

 Added support for the model 7310 Noise Rejecting Voltmeter.  

 Added the ability to use the Digital Outputs port on instruments that are fitted 

with one as a dependent X-axis variable. Hence, for example, if the port were 

used to switch a relay input multiplexer, it would be possible for the software to 

sequentially sample many different signals.  

 The File Open and File Save dialog boxes now remember their views, positions, 

and sizes.  

 The software now supports instruments connected via an RS232 "daisy chain" 

connection  

 The export data function runs much faster, and now displays a progress bar as it 

proceeds.  

 A bug in the averaging of multi-sweeps has been fixed. Previously, the function 

was adding the new point to the data already stored into the sum array, then 

dividing the sum array by the product of sweep and readout numbers. So on the 

first readout, the signal was large, becoming smaller with each readout.  

 Fixed a bug whereby when loading experiments from files, the connected 

instrument(s) were not necessarily being updated.  

 Numbers in many fields can now be entered using decimal multipliers/dividers. 

So, for example, a frequency of 1000Hz can be entered by typing 1k into the 

box. 

 Fixed a bug whereby the program crashed if a remote front panel was left open 

for too long, or with complex experiments using long recording times.  

 Added support for version 4.8 firmware and later for the model 7280 lock-in 

amplifier, including the linked curve buffer and frequency sweep mode.  

 The program now correctly supports the original design of line filter in the 

models 7220 and 7260. 

 Updated the drawing routines to ensure that displayed data curves are always 

shown correctly, even at very high magnifications. 

 

1.6 What’s New in Version 3.1? 

Version 3.1 added support for the model 4161A Dual Channel ADC, Display, and 

Control Module, the model 9650A Digital Delay Generator, and the model 5113 

Low Noise Preamplifier. This change allows the software to be used for boxcar 

averager experiments, as well as with lock-in amplifiers. It can even be used in 

experiments using both lock-in amplifiers and boxcar averagers at the same time. 
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Other changes from version 3.0 included: 

 Experiment recording mode added two extra settings, Sweeps to Average and 

Readouts per Step. These allow the software to perform software averaging on 

acquired data by repeatedly reading data outputs corresponding to the same point 

while storing only the linear average of this data. 

 Added support for serial ports COM3 to COM8, which can be useful when the 

model CE0116S USB-Serial adapter is used since this can create virtual serial 

ports in this range. 

 When installed on a PC running Windows XP the software now only requires 

one Installation and Activation Code pair, regardless of the number of user 

accounts. Previously, each user had to activate the software within their own 

account. 

 The file that is used to save the program settings on exit, which can then be used 

to reload them on startup, can now be specified on a per-user basis. This allows 

each different user accounts to have its own default settings file. 

 When an experiment is re-loaded from a data or experiment file, the program 

now displays an information dialog if the current hardware setup is incompatible 

with that in the file. 

 Updated Help file and this manual now gives interconnection details for six 

sample experiments. 

 

1.7 What’s New in Version 3.0? 

Version 3.0 of the package introduced many improvements when compared to earlier 

versions. These included: 

 Automatic detection of compatible instruments, without the need to worry about 

GPIB or RS232 communications settings. 

 Ability to operate more than one instrument simultaneously. For example, if two 

lock-ins are connected then two remote front panels can be displayed, while in 

experiment recording mode one unit can be used as a source of excitation for the 

experiment while data is acquired from both. 

 Updated plotting routines, including better logarithmic plots and much better 

control of the data range that is displayed. 

 Plots can be automatically re-scaled during acquisition so as to accommodate the 

data range of acquired data. 

 The colors of all plot elements can now be specified by the user. 

 Parametric plots, where one acquired data curve is plotted against another, rather 

than against time or step number. 

 The program now offers the option of saving the current experimental setup 

automatically on exit. These settings can then optionally be reloaded when the 

program starts up again. 
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 Much better support for the curve buffers found in the models 7225, 7265 and 

7280. 

Note that because of the extensive redesign and support for simultaneous use of two 

or more instruments, the new software will not in general load data (*.lia) or 

experiment files (*.tst) created under earlier versions. 

 

1.8 Program Versions 

The Acquire Data Acquisition Software is available in three versions: 

1.7.01 Acquire 

This is the full version of the package, available only by purchasing an Activation 

Code from SIGNAL RECOVERY. 

1.7.02 DemoAcquire 

When first installed, the Acquire software functions in the demonstration mode, 

which is known as DemoAcquire. Users who have purchased the software need to 

activate it after installation by returning an installation code to 

SIGNAL RECOVERY. On receipt and verification of the purchase details we will 

then e-mail an activation code that permanently converts the software to the full 

version. Users who have downloaded and installed the DemoAcquire software from 

the website and who find it useful can purchase this activation code to convert the 

package to Acquire from any SIGNAL RECOVERY office or agent. 

DemoAcquire has the following restrictions when compared to the full package: 

Plots 

Printed plots have “Demonstration Software” in the background 

Data Export 

Data cannot be exported to text files or comma separated value files for processing 

using other packages. In addition, the copy to clipboard function on the Curve 

Cursors menu is disabled. 

Curve Length 

The maximum number of steps per curve that can be recorded is 200. In the full 

version it is 50,000. 

Time Limit 

The package will run for 7 days from the date of first installation 

 

1.7.03 5105Acquire 

This version is a simple program that offers only the Remote Front Panel mode of 

operation and will only operate with the model 5105 (and now-obsolete model 5106) 

lock-in amplifiers via the RS232 interface. It cannot be upgraded to the full package. 

It is available free of charge from the www.signalrecovery.com website, and is also 

supplied with each new model 5105. 
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2.1 Introduction  

This chapter describes how to install the Acquire™ Data Acquisition Software on a 

personal computer. 

2.1.01 Media 

The Acquire™ software is supplied either on a CD/USB pen drive or as a download 

from the www.signalrecovery.com website. The download version is supplied as a 

zipped file. Versions of Windows from XP onwards include the ability to open this 

file format directly. Save the unzippped files into a new, empty folder on the PC. 

2.1.02 Requirements 

The Acquire™ software requires:- 

 A SIGNAL RECOVERY Model 5105, 5106, 5110, 5209, 5210, 7124, 7220, 

7225, 7225BFP, 7230, 7260, 7265, 7270, 7280 or 7280BFP lock-in amplifier, 

Model 7310 Noise Rejecting Voltmeter, Model 4161A Dual Channel ADC, 

Model 9650A Digital Delay Generator, Model 5113 Low Noise Preamplifier or 

Model 3830 Multiplexer. Note that it will not work with the Models 5102, 5104, 

5109, 5302, 5205, 5206, 5207, 5208 or 5301/5301A.  

 A Windows compatible personal computer with a 1 GHz or faster processor,  

optical drive if loading the software via disk, or internet connection if 

downloading, 5 MByte of free disk space, suitable communications ports (either 

Ethernet, RS232, USB or a free internal PCI bus slot), and Microsoft Windows 

10/8/7/Vista/XP for full installation and operation. An active internet connection 

and web browser is useful for software activation, although it is possible to 

complete this process without these features. 

Either 

 A National Instruments GPIB (IEEE-488) Interface Card types PCI-GPIB 

(SIGNAL RECOVERY part number CE0114S), PCMCIA-GPIB or USB-GPIB 

(SIGNAL RECOVERY part number CE0115S), fitted into the computer or 

plugged into the USB port, and if necessary a suitable GPIB cable to connect this 

to the instrument. 

or 

 A free RS232 port (COM1 - COM 8) on the computer and a suitable RS232 

modem eliminator (also known as a null modem) interconnecting cable. 

Alternatively, a free USB port on the computer, a USB-Serial adapter 

(SIGNAL RECOVERY part number CE0116S) and a suitable RS232 modem 

eliminator (also known as a null modem) interconnecting cable can be used. 

or 

 A free USB port on the computer and suitable USB A - USB B cable (models 

7124, 7230, 7270, or 3830 only) 

or 



Chapter 2, INSTALLATION 

2-2 

 A free connection to an Ethernet network to which the computer is also 

connected, or a free Ethernet adaptor port on the computer and an RJ45 

100BaseT interconnecting cable (models 7124, 7230, or 7270 only). 

If using the an RS232 connection, the connectors required on the RS232 cable 

depend on the type of connector used on the computer's RS232 port and on the 

instrument type, as follows:- 

Computers fitted with 9 pin RS232 connectors, or for use with model CE0116S 

USB-serial adapter:- 

a) Models 5105 and 5106 Lock-in Amplifiers 

9-pin subminiature D type female connector to 9-pin subminiature D type female 

connector modem eliminator cable, SIGNAL RECOVERY Part Number C01001. 

This cable is included with each unit and is the same as that used when operating 

them with the 5105Acquire software package supplied with these instruments. 

b) Models 5110, 5209, 5210, and 4161A 

9-pin subminiature D type female connector to 25-pin subminiature D type male 

connector modem eliminator cable, SIGNAL RECOVERY Part Number C01002. 

c) Models 7124, 7220, 7225, 7225BFP, 7230, 7260, 7265, 7270, 7280, 7280BFP 

and 7310 

9-pin subminiature D type female connector to 9-pin subminiature D type male 

connector modem eliminator cable, SIGNAL RECOVERY Part Number C01003. 

c) Model 5113 

Unlike other SIGNAL RECOVERY instruments, this requires a “straight through” 

RS232 cable. Connect a SIGNAL RECOVERY Part Number C01003 null-modem 

cable in series with a SIGNAL RECOVERY Part Number C01002 null modem 

cable to achieve this. 

Computers fitted with 25-pin RS232 connectors 

Although it is possible to construct a dedicated cable to suit computers fitted with 

25-pin RS232 connectors, it is suggested that one of the three cables listed above is 

used with a 25-pin female to 9-pin male adapter, SIGNAL RECOVERY Part 

Number K02001, fitted at the computer end. 

All of the listed items are available from SIGNAL RECOVERY but users with 

reasonable practical skills may construct their own RS232 cables if they wish. 

Connection diagrams for the RS232 cables mentioned above are given in 

Appendix A of this manual. 

 

2.1.03 Interface Selection 

The models 5105, 5106 and 5113 are only fitted with an RS232 interface port, and 

hence can only be operated via this interface. Most of the older supported 

instruments are fitted with both GPIB and RS232 interfaces, in which case it is 

necessary to decide which one to use. Generally speaking, operation via the GPIB is 

better and is recommended if large numbers of data points are to be acquired, but 

obviously involves the purchase of a suitable GPIB interface card. RS232 operation 

offers a cheaper route to instrument control, but at the penalty of slightly degraded 

performance. 
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Instruments with GPIB or RS232 interfaces can be connected to a USB port on the 

computer by using either a USB-Serial adapter (SIGNAL RECOVERY part number 

CE0116S) or USB-GPIB adapter (SIGNAL RECOVERY part number CE0115S). 

More recent models, such as the 7230, 7270, 7124, and 3830 offer USB and/or 

Ethernet ports. If the controlling computer is going to be located close to the 

instrument the USB connection is generally preferred; if, however, operation is 

required over longer distances then the Ethernet connection makes this possible. 

When the interface that will be used has been selected, follow the relevant 

procedures in section 2.2 or 2.3 below. 

 

2.1.05 RS232 Daisy Chain 

The models 7124, 7220, 7260, 7225, 7265, 7225BFP, 7270, 7280, 7280BFP, 5105, 

5106 and 7310 are fitted with two serial port connectors. It is possible to operate 

more than one of these units from a single RS232 port on the computer, or a single 

CE0116S USB adapter, by cabling the AUX RS232 connector found on the models 

7124, 7220, 7225, 7260, 7265, 7270, 7280, 7280BFP and 7310, or Port 2 on the 

models 5105 and 5106 on the first instrument to the RS232/Port 1 connector on the 

next instrument, and so on. Use a null modem cable for each of these connections. 

Then set each instrument in the "chain" to a different RS232 address, using the 

procedures described above. 

The Acquire software supports this mode of operation, although it should be 

appreciated that it is inevitably slower than using a dedicated serial port or adapter 

for each instrument. 

 

2.1.04 Upgrading an Existing Installation 

If you are upgrading from an earlier version of Acquire then we strongly recommend 

that you remove the previous software version first. This is done by using the 

Windows Control Panel Programs and Features (or Add or Remove Programs) 

dialog. Select the Acquire or Acquire3 item from the list of installed programs and 

click Remove. Removing an existing installation using this method will not delete 

any data files created by it, and you will not need to activate the new installation. 

Once removal is complete, you may safely install the new version.  
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2.2 Installation 

2.2.01 GPIB Installation 

1) Turn off the instruments and disconnect them from their power source. 

2) If installing a PCI-GPIB card, turn off the computer and disconnect it from the 

power source. Remove its cover to gain access to the expansion slots, and install 

the PCI-GPIB interface card and driver software in accordance with the 

hardware installation instructions supplied with it. Finally replace its cover and 

reconnect its power supply. 

 If installing a PCMCIA-GPIB, follow the instructions supplied with it. 

 Alternatively, identify a free USB port on the computer and plug in a model 

CE0115S USB-GPIB adapter. Install the driver software supplied with this 

adapter. Note: The Acquire™ program will not work unless the driver software 

is installed. 

3) If using a GPIB interface card, connect a GPIB cable to it. Connect the other end 

of this cable, or the GPIB connector on the CE0115S USB-GPIB adapter to the 

GPIB connector (marked GPIB) on the rear panel of one instrument. Carefully 

tighten the fixing screws on the connectors.  

4) If using more than one instrument, set the GPIB address of each to a different 

value. The procedure for doing this differs between units, so consult the 

instruments’ instruction manuals to learn how to do this for the instrument(s) you 

are using. This information is also given in summary form for the most popular 

instruments in section 2.6 below. 

5) Reconnect the instruments to their power source and turn them on. 

6) If installing from a CD or USB pen drive, insert the supplied Acquire™ Program 

Disk 1 into the computer's CD drive or free USB port. Otherwise ensure that the 

downloaded zip file has been unzipped and the contents saved to a new, empty, 

temporary folder. 

7) Use Windows Explorer to navigate to either the CD or USB pen drive or to the 

temporary installation folder, and locate the setup.exe file. Double-click 

this file to start the installation program. 

8) The installation program will now run, copying files to the computer's hard disk. 

Simply follow the on-screen instructions. 

9) On completion, the Windows desktop screen returns.  

 

2.2.02 RS232 Installation 

1) Turn off the instruments and disconnect them from their power source. 

2) Identify a spare RS232 connector on the computer and connect the matching 

connector on the RS232 cable to it. If the cable being used has a 9-pin connector 

and the computer a 25-pin connector then an adapter (Part Number K02001) will 

be needed as well. Carefully tighten the fixing screws holding the connector in 

place. 
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 Alternatively, identify a free USB port on the computer and plug in a model 

CE0116S USB-Serial adapter. Install the driver software supplied with this 

adapter. Then connect the matching connector on the RS232 cable to it. 

 Note: When using a model CE0116S, the Acquire™ program will not work 

unless the driver software is installed. 

3) Connect the other end of the RS232 cable to the rear-panel connector on the 

instrument, normally marked RS232, or in the case of the models 5105 and 5106, 

Port 1. Do not connect to the port marked AUX RS232, found on the models 

7124, 7220, 7225, 7225BFP, 7260, 7265, 7270, 7280, 7280BFP or 7310 or 

Port 2 on the models 5105 and 5106. 

4) Reconnect the instruments to their power source and turn them on. 

5) If installing from a CD or USB pen drive, insert the supplied Acquire™ Program 

Disk 1 into the computer's CD drive or free USB port. Otherwise ensure that the 

downloaded zip file has been unzipped and the contents saved to a new, empty, 

temporary folder. 

6) Use Windows Explorer to navigate to either the CD or USB pen drive or to the 

temporary installation folder, and locate the setup.exe file. Double-click 

this file to start the installation program. 

7) The installation program will now run, copying files to the computer's hard disk. 

Simply follow the on-screen instructions. 

8) On completion, the Windows desktop screen returns. 

Once the installation process has been completed, the software may be started by 

clicking on the SIGNAL RECOVERY  Acquire icon on the Start Menu. 

 

2.2.03 USB Installation 

1)  Turn off the instrument(s) and unplug any USB cables connecting them to the 

computer. 

2) If installing from a CD or USB pen drive, insert the supplied Acquire™ Program 

Disk 1 into the computer's CD drive or free USB port. Otherwise ensure that the 

downloaded zip file has been unzipped and the contents saved to a new, empty, 

temporary folder. 

3) Use Windows Explorer to navigate to either the CD or USB pen drive or to the 

temporary installation folder, and locate the setup.exe file. Double-click 

this file to start the installation program. 

4) The installation program will now run, copying files to the computer's hard disk. 

Simply follow the on-screen instructions. It will also pre-install the USB drivers 

needed to communicate with the instruments. 

5) Plug one end of a USB cable into a free USB port on the computer and the other 

end into the USB socket on the rear of the instrument. If connecting several 

instruments then a USB hub will be required and a separate USB cable to 

connect the ports on this to each instrument. 

 



Chapter 2, INSTALLATION 

2-6 

6) Turn on the instrument. The PC should now typically display the “Found New 

Hardware” dialog as the USB enumeration process starts. In the case of 

Windows Vista or later installation should be entirely automatic; in the case of 

Windows XP it is necessary to manually select the Automatic Installation option. 

 On completion the message "Your new hardware is installed and ready for use" 

is typically displayed. 

 

2.2.04 Ethernet Installation - models 7124 and 7270 

1) Turn off the instrument(s). 

2) Plug an Ethernet cable connected to an active network into the RJ45 connector 

on the rear of the instrument. The controlling computer should also be connected 

to the same network. Alternatively, if the computer is not connected to a 

network, a direct connection can be made between a network adapter fitted into 

it and the instrument - a crossover cable is not necessary since the instrument 

automatically detects the type of connection. 

3) Turn on instrument. If the network you wish to connect to has a DHCP server 

present on it, then set the IP Address Assignment control on the instrument’s 

Ethernet Settings menu to Automatic. This is normally the easiest method of 

establishing Ethernet communications with the instrument. 

4) If the network you wish to connect to does not have a DHCP server present, or if 

you wish to connect to the instrument using a direct Ethernet link, then the IP 

Address Assignment control on the instrument’s Ethernet Settings menu must be 

set to Manual and a suitable IP address entered. The instrument’s IP address 

must be chosen to ensure that both the controlling PC and the instrument are 

communicating on the same Subnet Mask. To achieve this, first set the IP 

address of the controlling PC. Normally, if the Ethernet port on a PC is not 

connected to a network and not set to use a manual IP address then Windows 

will eventually automatically allocate it an address in the range 169.254.xxx.xxx, 

where xxx ranges from 0 to 255. The actual address that has been allocated can 

be determined by using the IPCONFIG utility on the PC. This is accessed by 

typing “CMD<return>” on the Start - Run menu, and they typing 
IPCONFIG<return>. 

 Once the IP address of the PC has been found, set the instrument’s IP address so 

that the first two octets match that of the controlling PC. For example, if the PC 

has an IP address of 169.254.50.10, then set the instrument to use an address in 

the range 169.254.xxx.xxx, where xxx ranges from 0 to 255 and so that the IP 

addresses differ. In this case suitable addresses would include 169.254.50.11, or 

169.254.40.10. 

 If you do not want to use the automatic IP address allocated by Windows to the 

PC’s Ethernet adapter then you can choose a manual address by editing the 

Internet Protocol TCP/IP properties of the adapter. 

 Setting the IP address manually can be avoided even for direct Ethernet 

communications simply by connecting the instrument to an Ethernet router that 

provides DHCP functionality, and then connecting the router to the PC. 

4) If installing from a CD or USB pen drive, insert the supplied Acquire™ Program 
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Disk 1 into the computer's CD drive or free USB port. Otherwise ensure that the 

downloaded zip file has been unzipped and the contents saved to a new, empty, 

temporary folder. 

5) Use Windows Explorer to navigate to either the CD or USB pen drive or to the 

temporary installation folder, and locate the setup.exe file. Double-click 

this file to start the installation program. 

6) The installation program will now run, copying files to the computer's hard disk. 

Simply follow the on-screen instructions. 

7) On completion, the Windows desktop screen returns. 

 

2.2.05 Ethernet Installation - model 7230 

1) Turn off the instrument(s). 

2) Plug an Ethernet cable connected to an active network into the RJ45 connector 

on the rear of the instrument. The controlling computer should also be connected 

to the same network. Alternatively, if the computer is not connected to a 

network, a direct connection can be made between a network adaptor fitted into 

it and the instrument - a crossover cable is not necessary since the instrument 

automatically detects the type of connection. 

3) Set the Config switch 2 on the rear panel of the instrument to 1 and then turn on 

the power switch. Turn on instrument. If the network you wish to connect to has 

a DHCP controller present on it, the instrument will acquire an IP address from 

it. If not, an automatic IP address will be assigned and the instrument will check 

that this is unique on the network, 

4) If installing from a CD or USB pen drive, insert the supplied Acquire™ Program 

Disk 1 into the computer's CD drive or free USB port. Otherwise ensure that the 

downloaded zip file has been unzipped and the contents saved to a new, empty, 

temporary folder. 

5) Use Windows Explorer to navigate to either the CD or USB pen drive or to the 

temporary installation folder, and locate the setup.exe file. Double-click 

this file to start the installation program. 

6) The installation program will now run, copying files to the computer's hard disk. 

Simply follow the on-screen instructions. 

7) On completion, the Windows desktop screen returns. 

 

2.3 Instrument Connections Dialog 

When the program is started for the first time following installation the Instrument 

connections dialog, shown below in figure 2-1, is displayed. 
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Figure 2-1, Instrument connections dialog - No Instruments Connected 

 

Clicking the Find Instruments button displays the dialog shown in figure 2-2. 

 

Figure 2-2, RS232 Daisy chain dialog 

 

If any of the instruments are connected via an RS232 "daisy chain", then click Yes, 

otherwise click No. The program then starts a search for compatible connected 

instruments, during which it systematically addresses the USB ports, each GPIB 

address, the available serial ports, and the Ethernet interface for compatible devices. 

During this process the Searching for Instruments… dialog, shown below in figure 

2-3, is displayed. 
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Figure 2-3, Searching for instruments dialog 

 

When an instrument of a type supported by the software responds, the details of the 

model number, communications settings and other information are stored. In the case 

of model 7124, 7230, and 7270 lock-in amplifiers connected via the Ethernet 

interface, it is possible that there could be a number of these units present on the 

same network. Hence if one of them is found a dialog, shown below in figure 2-4, is 

displayed, allowing the user to positively verify that the serial number is that of the 

instrument which the software is to control. 

 

Figure 2-4, Add Ethernet Instrument to list dialog 

 

In the case of the model 9650A Digital Delay Generator, which is a GPIB listener 

only, it is not possible for the software to determine its identity. Consequently, when 

an active GPIB address is detected and the instrument identity cannot be read, the 

dialog in figure 2-5 is shown.  

 

Figure 2-5, Confirm found instrument dialog 

 

If a model 9650A set to address 12 is connected, then click YES. The dialog shown 

in figure 2-6 below will be displayed.  
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Figure 2-6, Verify model 9650A operation dialog 

 

At this point the model 9650A’s front panel should display the word REMOTE. 

Follow the instructions on the dialog to verify that the communications are working 

properly. 

Once all ports have been searched, the Instrument connections dialog is updated. 

For example, if a 3830 is connected via USB and a 7270 via USB-VISA then the 

dialog would appear as shown in figure 2-7. 

 

Figure 2-7, Instrument connections dialog - Models 3830 and 7270 Connected 

 

If desired, the default instrument descriptions can be changed so that they are 

meaningful in your experiment. For example, descriptions such as "photocurrent", 

"sample voltage" or "temperature" could be used. 

Clicking the OK button closes the dialog and returns to the main program window. 

On second and subsequent occasions the program is run, it first verifies that the 

instruments recorded in the Instrument connections dialog are present, and if not 
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displays a warning message, allowing the error to be fixed 

The Instrument connections dialog can also be activated when a plot window or 

remote front panel dialog is not open by clicking the  toolbar button or selecting 

the Hardware, Instrument connections… menu item. 

The “Connected” check boxes next to each description indicate whether the specified 

instrument is actually present. For example, in the case above where a 3830 and 

7270 were detected the first time the program was run, if the software were started 

again but without having turned on the 7270 then a warning message would be 

displayed. On displaying the Instrument connections dialog the relevant box would 

be unchecked, giving a quick indication of where the problem lay. Having turned on 

the 7270, clicking Test Connections would re-establish connection and check the 

corresponding Connected box. 

Clicking the Find Instruments button clears the saved information and descriptions, 

and starts a new search for connected instruments. 

 

2.4 Software Activation 

The first time the software is used following installation it will operate in the 

DemoAcquire demonstration mode. In order to activate the full version, you need to 

purchase and install an activation code. This is done using the Tools Options dialog, 

which can be accessed either directly from the Demonstration software dialog that 

appears each time the program starts, or from the Main menu bar. It is shown below 

in figure 2-8 

 
Figure 2-8, Options Dialog - DemoAcquire mode 

 

On the Options dialog, click the Info button. If the computer has web browser 

software installed and a working Internet connection, a webform will be displayed on 

which you can enter the product Installation Code and Version Number, together 

with other details needed to identify you. 
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 If you have already placed a purchase order with us for the full software 

package, then on receipt and verification of these details we will send you the 

activation code by e-mail. 

 If you have not yet ordered the full software package then we will contact you to 

give details of pricing applying in your particular territory. 

If for any reason the internet activation process does not work, then please contact us 

for further assistance. 

Product activation will ensure that you are kept informed of software enhancements 

and developments as they become available. In addition, should you need to contact 

us for support we will check your details against those we have on file, and, if your 

copy of the software is not activated then we will not be able to help you. 

Note that it is not necessary to activate the product if you simply wish to use the 

default demonstration version, DemoAcquire. 

 

2.5 Troubleshooting 

The most common problem likely to be encountered is a failure to establish 

communications between the instrument and the software. The procedure to adopt 

for resolving this depends on the type of interface being used. 

GPIB interface. 

1) If this has not already been done, exit the program and exit Windows. Restart 

Windows. 

2) Switch off the instrument and disconnect the GPIB cable. 

3) Run the NI 488.2 troubleshooting wizard supplied with the National Instruments 

software. This will confirm that the card and software are correctly installed. 

4) Reconnect the GPIB cable to the instrument and switch on. 

5) Confirm that the GPIB communications parameters on the instrument are set as 

follows, by following the relevant procedure for the instrument being used. 

 Models 5110, 5209 and 5210. 

 The GPIB settings on these instruments are adjusted by pressing the CONFIG 

key immediately above the power switch on the extreme left hand side of the 

instrument, followed by the SETUP GPIB key immediately under the output 

time constant adjustment keys. 

 Once this has been done, the left-hand display changes to read "0" or "1" and the 

right hand display shows a number. 

 Press the PARAMETER keys under the left hand display until it shows a "0". 

Then use the VALUE adjustment keys under the time constant display to set the 

number on the right hand display to read "12". This sets the instrument's GPIB 

address to 12. 

 Press the PARAMETER keys under the left hand display until it shows a "1". 

Then use the VALUE adjustment keys under the time constant display to set the 

number on the right hand display to read "0". This sets the terminator character 
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to a Carriage Return (<CR>). 

 Finally press the CONFIG key a second time to return to normal operation. 

 Models 7220 and 7225 

 The GPIB parameters are adjusted via three setup menus accessed from the main 

display by pressing the MENU (on early units marked AUTO) key twice and 

then using the keys on the left hand side of the left hand display to cycle through 

the various setup menus until the GPIB Setup Menu 1 appears.  

 Set the Address to 12 and the Terminator to Carriage Return (<CR>). 

 Now select the second setup screen, GPIB Setup Menu 2. Set the SRQ mask byte 

to 0 and the Test Echo to Off. 

 Press the MENU key again to return to the Main Display. 

 Model 7310 

 The GPIB parameters are adjusted via an on-screen menu, GPIB SETTINGS, 

which is accessed from the main display by pressing the front-panel MENU key 

followed by the COMMUNICATIONS and GPIB COMMS soft-keys. Use the 

corresponding keys to set the ADDRESS to the required value, normally 11, 

TERMINATOR to [EOI], TEST ECHO to DISABLED, and SRQ MASK to 0. 

Having set these parameters, return to the main display by pressing the MENU 

key again. 

 Model 7260 

 The GPIB parameters are adjusted via an on-screen menu, GPIB COMMS, 

which is accessed from the main display by pressing the front-panel MENU key 

followed by the COMMUNICATIONS and GPIB OPTIONS soft-keys. Use the 

corresponding keys to set the Address to 12, Terminator to Carriage Return 

(<CR>) and Test Echo to Disabled. Having set these parameters, return to the 

main display by pressing the MENU key again. 

 Model 7265 

 The GPIB parameters are adjusted via an on-screen menu, GPIB SETTINGS, 

which is accessed from the main display by pressing the front-panel MENU key 

followed by the COMMUNICATIONS and GPIB SETTINGS soft-keys. Use the 

corresponding keys to set the Address to 12, Terminator to Carriage Return 

(<CR>) and Test Echo to Disabled. Having set these parameters, return to the 

main display by pressing the MENU key again. 

 Model 7280 

 The GPIB parameters are adjusted via an on-screen menu, GPIB SETTINGS, 

which is accessed from the main display by pressing the Main Display MENU 

soft-key followed by the CONFIGURATION, COMMUNICATIONS and GPIB 

SETTINGS soft-keys. Use the corresponding keys to set the Address to 12, 

Terminator to Carriage Return (<CR>) and Test Echo to Disabled. Having set 

these parameters, return to the main display by pressing the MAIN DISPLAY 

soft-key. 

 Model 9650A 

 The GPIB address setting on these instruments is adjusted by pressing the either 

of the white FCN (function) keys on the front panel until the GPIB ADDRESS 

menu is displayed. Next, press the + or — keys until the required address is 

shown. Finally, cycle the instrument’s power to activate the new address. There 
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are no other parameters to adjust. 

 Model 4161A 

 The GPIB communications settings on this instrument are adjusted using a DIP 

switch on the 4161A’s main PCB assembly. The factory default settings are: 

  Address: 5 

  Terminator: <CR> 

  Test Echo: OFF 

 These settings will work with the Acquire software so it is usually not necessary 

to change them. The one situation where they must be changed is when using 

two or more model 4161A’s in the same system, in which case each must be set 

to a unique GPIB address. The Terminator and Test Echo settings should never 

need changing. Consult the instruction manual for details of the procedure for 

changing the address. 

6) Restart the Acquire™ program by clicking on the SIGNAL RECOVERY  

Acquire icon on the Start Menu. 

RS232 interface 

Since there are more parameters affecting the RS232 than the GPIB interface on the 

instrument, troubleshooting RS232 problems may take a little longer. 

1) Confirm that the cable being used provides exactly the connections given in the 

relevant diagram in Appendix A of this instruction manual. If using a model 

CE0116S USB-Serial adapter, confirm that its driver software is installed. If it is, 

then it will be listed as an available port in the Windows control panel Systems 

Hardware control panel. 

2) Confirm that the RS232 communications parameters on instrument are set as 

follows, by following the relevant procedure for the instrument being used. 

 Models 5105 and 5106 

 The communications parameters of these units is factory set at 4800 baud (bits 

per second), no parity, eight data bits, one stop bit and a Carriage Return (CR) 

terminator. These settings cannot be adjusted. 

 Models 5110, 5209 and 5210 

 The RS232 settings on these instruments are adjusted by pressing the CONFIG 

key immediately above the power switch on the extreme left hand side of the 

instrument, followed by the SETUP RS232 key immediately under the output 

time constant adjustment keys. 

 Once this has been done, the left-hand display changes to read "0" or "1", while 

the right hand display shows a number. 

 Press the PARAMETER keys under the left hand display until it shows a "0". 

Then use the VALUE adjustment keys under the time constant display to set the 

number on the right hand display to read "11". This sets the instrument's baud 

rate to 9600 baud. 

 Press the PARAMETER keys under the left hand display until it shows a "1". 

Then use the VALUE adjustment keys under the time constant display to set the 

number on the right hand display to read "16". This sets the other RS232 

parameters to 7 data bits, 1 stop bit, even parity, parity check enabled and 
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character echo "on". 

 Finally press the CONFIG key a second time to return to normal operation. 

 Models 7220 and 7225 

 The RS232 parameters are adjusted via three setup menus accessed from the 

main display by pressing the MENU (on early units marked AUTO) key twice 

and then using the keys on the left hand side of the left hand display to cycle 

through the various setup menus until the RS232 Setup Menu 1 appears.  

 Set the Baud Rate to 9600 baud, the Format to 7D + 1P (seven data bits plus 1 

parity bit) and the parity check to Even. 

 Now select the next setup screen, RS232 Setup Menu 2. Set the Prompt to ON, 

the Echo to ON and the Delimiter to 44 (a comma). 

 Select the final setup screen, RS232 Setup Menu 3. Set the Address to 0. 

 Press the MENU key again to return to the Main Display. 

 Models 7124 and 7270 

 The RS232 parameters are adjusted via an on-screen menu, RS232 SETTINGS, 

which is accessed from the main display by pressing the Main Display MENU 

soft-key followed by the CONFIGURATION, COMMUNICATIONS and RS232 

SETTINGS soft-keys. Use the corresponding keys to set the baud rate to 

19200 bps, the Data Bits to 7 + 1 PARITY, the Delimiter to ,(44), the Address to 

0, Echo ON, Even Parity and Prompt ON. Having set these parameters, return to 

the main display by pressing the MAIN DISPLAY soft-key. 

 Model 7230 

 The RS232 parameters are set to default values of 19200 bps, 7 data bits, 1 stop 

bit and even parity when the instrument is set to power-on with default values. 

To do this, set the rear-panel Config switch 1 to 0 and then turn the power on. 

 Model 7310 

 The RS232 parameters are adjusted via an on-screen menu, RS232 SETTINGS, 

which is accessed from the main display by pressing the front-panel MENU key 

followed by the COMMUNICATIONS and RS232 SETTINGS soft-keys. Use 

the corresponding keys to set the baud rate to 9600 bps, the Data Bits to 7 + 1 

PARITY, the Delimiter to ,(44), the RS232 Address to 0, Echo ON, Even Parity 

and Prompt ON. Having set these parameters, return to the main display by 

pressing the MENU key again 

 Model 7260 

 The RS232 parameters are adjusted via an on-screen menu, RS232 COMMS, 

which is accessed from the main display by pressing the front-panel MENU key 

followed by the COMMUNICATIONS and RS232 OPTIONS soft-keys. Use the 

corresponding keys to set the baud rate to 9600 bps, the Data Bits to 7 + 1 

PARITY, the Delimiter to ,(44), the RS232 Address to 0, Echo ON, Even Parity 

and Prompt ON. Having set these parameters, return to the main display by 

pressing the MENU key again 

 Model 7265 

 The RS232 parameters are adjusted via an on-screen menu, RS232 SETTINGS, 

which is accessed from the main display by pressing the front-panel MENU key 

followed by the COMMUNICATIONS and RS232 SETTINGS soft-keys. Use 
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the corresponding keys to set the baud rate to 9600 bps, the Data Bits to 7 + 1 

PARITY, the Delimiter to ,(44), the RS232 Address to 0, Echo ON, Even Parity 

and Prompt ON. Having set these parameters, return to the main display by 

pressing the MENU key again 

 Model 7280 

 The RS232 parameters are adjusted via an on-screen menu, RS232 SETTINGS, 

which is accessed from the main display by pressing the Main Display MENU 

soft-key followed by the CONFIGURATION, COMMUNICATIONS and RS232 

SETTINGS soft-keys. Use the corresponding keys to set the baud rate to 

9600 bps, the Data Bits to 7 + 1 PARITY, the Delimiter to ,(44), the RS232 

Address to 0, Echo ON, Even Parity and Prompt ON. Having set these 

parameters, return to the main display by pressing the MAIN DISPLAY soft-key. 

 Model 5113 

 The RS232 settings on these instruments are adjusted by pressing the LF ROLL–

OFF and HF ROLL–OFF front panel knobs simultaneously. This enters the 

special pages mode, in which the GAIN knob acts as the exit button and pressing 

or rotating the HF ROLL–OFF knob advances the display to the next page. 

 Rotate the HF ROLL–OFF knob until the RS232 Menu is displayed. Then rotate 

or press the LF ROLL–OFF knob until the baud rate is set to 9600 baud. 

 Finally press the GAIN knob to return to normal operation. 

 Model 4161A 

 The RS232 communications settings on this instrument are adjusted using a DIP 

switch on the 4161A’s main PCB assembly. The factory default settings are: 

 Data Bits: 8 

 Baud Rate: 9600 

 Parity: Even 

 Parity Check: OFF 

 Echo: OFF 

 Stop Bits: 1 

 THESE SETTINGS WILL NOT WORK WITH THE ACQUIRE 

SOFTWARE, which requires that the character echo be turned on so that 

software handshaking can work properly. Hence it will be necessary to change 

this setting, which is done by using a DIP switch on the 4161A’s main PCB 

assembly. To check, and if necessary change, these settings proceed as follows. 

a) Turn off the power to the NIM rack and remove the model 4161A. 

b) Place the model 4161A on a flat surface so that the front panel of the module 

is to the right and the bottom edge closest to you. 

c) Remove the four Posidriv screws holding the cover in place. 

d) Locate the communications DIP switches, positioned just below the vertical 

center of the board and about centrally horizontally. These switches are 

shown in the figure 2-9 below. 
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Figure 2-9, 4161A DIP Switch identification 

 

 Switch pack S2, the left-hand of the pair, sets the RS232 communications 

parameters. The function of each switch element is shown in figure 2-10 

below 

 

Figure 2-10, 4161A RS232 comms settings switch 

 

e) Check that the number of data bits is set to 8, by pressing the left-hand side 

of switch S2-8. 

f) Check that the RS232 baud rate to 9600 Baud by adjusting switches S2-5, 

S2-6 and S2-7 according to figure 2-11 below: 
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Figure 2-11, 4161A RS232 baud rate settings 

 

g) Check that the parity is EVEN and turn it OFF using the switches S2-4 and 

S2-3. 

h) Use Switch S2-2 to turn ON the RS232 character echo mode. THIS IS 

NORMALLY THE ONLY CHANGE REQUIRED TO ALLOW 

ACQUIRE TO OPERATE WITH NEW MODEL 4161A’s 

i) Set the number of stop bits to 1 using the switch S1-1 

j) The switch settings should now appear as shown in figure 2-12 below: 

 

Figure 2-12, 4161A RS232 settings suitable for use with Acquire 

 

k) Once the RS232 settings match those required, replace the module cover 

removed earlier in this procedure and secure using the four Posidriv screws. 

 This completes the procedure for configuring the 4161A’s RS232 interface. 

3) Turn off the instrument, wait 5 seconds and turn it back on. 

4) Turn off the computer, wait 5 seconds, and turn it back on. This ensures that the 

RS232 communications buffer is emptied. 

5) Restart the Acquire™ program by clicking on the SIGNAL RECOVERY  

Acquire icon on the Start Menu. 

USB interface 

The most common error likely when trying to connect via the USB interface is a 

missing USB device driver file. Correct installation of the driver can be verified 

using the Windows control panel System group and viewing the Device manger tree. 

If the NI VISA driver is correctly installed then in the case of a model 7270 this will 
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appear as shown in figure 2-13 below. 

 

Figure 2-13, Device manager showing model 7124 on NI-VISA USB hub 

 

It is also possible to check whether the instrument has detected an active connection 

via the on-screen menu, USB SETTINGS, which is accessed from the main display 

by pressing the Main Display MENU soft-key followed by the CONFIGURATION, 

COMMUNICATIONS and USB SETTINGS soft-keys. Indicators on the right hand 

side show the connection status and speed. 

Ethernet interface 

If both the lock-in amplifier and controlling computer are connected to a network 

with DHCP server then connection is usually easy. The instrument needs to be set to 

Automatic IP address assignment on the ETHERNET SETTINGS menu, reached 

from the Main Display via the MENU soft-key followed by the CONFIGURATION, 

COMMUNICATIONS and ETHERNET SETTINGS soft-keys. 

Like the USB Setting menu, this menu also shows the connection status and speed. If 

using a manual IP address and if the status is shown as valid then it should then be 

possible to "ping" the entered address from a command prompt session running on 
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the PC. If this succeeds then communications are operating correctly. 

 

 



Operation 
Chapter 3 

3-1 

3.1 Introduction 

This chapter gives an overview of how to use the Acquire™ Data Acquisition 

Software. It is assumed that the user has already read the instruction manual(s) 

supplied with the instrument(s) and is familiar with them with regard to basic 

operation, terms, features and constraints. Should any questions arise as to the 

significance of selected operating features, please refer to those manuals. 

Supported instruments vary greatly in their capabilities and hence the dialogs 

displayed by the software differ for different models. Sections in the discussion that 

follows are therefore only relevant for certain models. 

 

3.2 Starting the Program 

Having successfully completed the installation procedure as described in Chapter 2, 

the program may then be started by clicking on the SIGNAL RECOVERY  

Acquire icon on the Start Menu. 

When the program starts, it displays a splash screen. Following this screen, the 

software automatically attempts to establish communications with the connected 

instrument(s), firstly over the GPIB interface, then via USB, then over the RS232 

serial ports COM1 to COM8, and finally via the Ethernet . After the program has 

verified that the instrument(s) are connected, the main frame is displayed, which has 

a layout similar to that shown below in figure 3-1 

Note, however, that the contents of the Title Bar, Menu Bar and Status Bar vary 

depending on the version of the program that is being run. 
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Figure 3-1, Main Screen - Display Elements 

 

Figure 3-1 shows the principal elements of the display. The main window includes 

the title bar "SIGNAL RECOVERY Acquire", the main menu bar and a toolbar. 

Along the bottom edge a status bar displays information messages at the left hand 

side. 

The Toolbar is dockable, and so can be dragged away from its default location, while 

the display of both the Toolbar and Status bar can be controlled via the View menu. 

 

3.3 Remote Front Panel 

Once communications have been established with at least one compatible instrument, 

then the Hardware menu, selected via the main menu bar, is modified to show the 

Instrument connections… item and a Control xxxx item for each available 

instrument. Selecting the former item opens the Instrument Connections dialog, as 

already discussed in section 2.4, while selecting one of the Control xxxx items 
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opens the remote front panel for the specified instrument. 

When a front panel opens, the software reads the settings of the connected 

instrument so that the software does not change them unless the user so chooses. 

Once all the settings have been read, the panel is displayed as a dialog frame with 

controls arranged on a series of tabbed pages in the upper part of the frame and 

indicators towards the bottom. 

The appearance of the panel depends on the type of instrument it is controlling. 

Figures 3-2 and 3-3 show typical panels for the models 7280 and 3830 respectively. 

 
 

Figure 3-2, Model 7280 Remote Front Panel - Output Tab 
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Figure 3-3, Model 3830 - Remote Front Panel 

 

Use the controls on the various tabs to adjust the instrument settings, while 

monitoring the output(s) (if applicable) on the two digital displays, Display 1 and 

Display 2. Drop-down selectors above the displays allow you to choose the outputs 

to be monitored, while a status box gives information about overload and reference 

unlock conditions. 

In the case of the model 4161A dual channel ADC module, the remote front panel 

has only one General tab from which the settings are adjusted. It appears as shown in 

figure 3-4 

 
 

Figure 3-4, Model 4161A Remote Front Panel 
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The model 4161A is normally used with one or two model 4121B Boxcar Averagers. 

The settings on these can only be operated manually - there is no way that the 

software can affect them. Consequently, when repeating an experiment, it can be 

difficult to remember the settings to the values in effect when the original data was 

taken. The 4161A’s remote front panel therefore includes two information areas 

where settings and brief notes can be entered for each model 4121B. This 

information is saved in both data and experiment settings files so that if they are 

retrieved at a later date the settings information is available. 

The remote front panel in the case of the model 9650A digital delay generator is very 

simple, since this instrument has only five controls that can be operated from the 

computer, and no “outputs” that can be displayed. The panel is shown in figure 3-5 

below. 

 

Figure 3-5, Model 9650A Remote Front Panel 

 

The model 5113 low noise preamplifier can also be controlled via the software. 

Again, it has no “outputs” that can be displayed, so the remote front panel, shown 

below in figure 3-6, does not include Display 1 and Display 2 digital indicators. 
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Figure 3-6, Model 5113 Remote Front Panel 

 

The model 3830 multiplexer also does not have any “outputs” that can be displayed, 

so its control panel appears as in figure 3-7. 

 
 

Figure 3-7, Model 3830 Remote Front Panel 

 

Click the buttons to change the states of the seven relays. 
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It is possible to enter text in the fields next to each of the six inputs/outputs to make 

it easier to identify the purpose of each connection.  

Each setting of the multiplexer’s seven relays is known as a Configuration State, and 

these can be named using the buttons on the right. Once a set of states has been 

defined (as if figure 3-7) it is then easy to switch between states by simply clicking 

on the required one. 

For detailed information on the effect of each control on the remote front panel, 

please refer to the instruction manual supplied with the instrument being controlled. 

Note in particular that some controls interact, so that for example adjusting the 

Sensitivity control on the remote front panel for one of the DSP lock-in amplifiers 

potentially affects the AC Gain control as well. The software is designed to allow for 

all these interactions, so the control settings that are displayed are always those that 

are actually in effect. 

Once one front panel is opened, the Hardware selections are reduced so that access 

to the Instrument connections… dialog is not possible and Control xxxx items are 

only active for instruments without an active front panel. The effect is that it is only 

possible to open one front panel per instrument. 

Selecting one of the other active Hardware, Control xxxx items (there will only be 

one if more than one instrument is connected) opens a second front panel for that 

instrument. In this way it is possible to have several front panels open 

simultaneously, each controlling a different instrument. 

Once an instrument’s controls have been set as required, the Hide Controls button 

(if present) can be clicked so that only the display area is left visible. This makes it 

easier to accommodate several panels on the screen. Figure 3-8 below shows one 

possible arrangement of two front panels set to the display-only mode. 
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Figure 3-8, Acquire with two Front Panels Active, Display-Only Mode 

 

When in the display-only mode, clicking the Show Controls button restores the 

display of instrument controls to the panel. 

Clicking the Close button closes the active front panel. 

 

3.4 Data Acquisition 

Although the remote front panel capability of the Acquire™ software will be of 

benefit to many users, there is little doubt that the software will mainly be used to 

record in the PC the output(s) of the attached instrument(s) as a function of time or 
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some other variable. 

Many experiments have fairly simple requirements for data recording, with little or 

no analysis being needed on the acquired data. In these cases the software provides 

all the experimenter needs, and, with its direct cut-and-paste transfer of plotted data 

into other Windows software, allows easy generation of publication-quality output. 

In other cases, more sophisticated analysis is required, for which purpose data may 

be exported as an ASCII text or CSV file for easy transfer to other software 

packages. 

In order to define an experiment, a plot window must be open. Click the New button 

or select File New to create a new, empty Acquire data file, and then click the 

Define Experiment button or select Measure Define Experiment from the menu 

bar. The Define Experiment dialog, shown in figure 3-9, will be displayed: 

 

Figure 3-9, Define Experiment Dialog 

 

This dialog allows you to specify all aspects of an Acquire experiment, which is 

made up of two main components: 

 The “hardware” settings in effect in each of the connected instruments 

 The data that will be taken during the acquisition, and how it will be displayed 

The Setup Instrument button opens a remote front panel for the instrument selected 

in the list box adjacent to it. This allows all the instrument(s) settings to be adjusted 

to the correct values before the experiment is run. The panels are identical to those 

accessed via the Control Instrument menu items and discussed earlier in section 

3-3. 

The Setup Run button, on the other hand, is used to access a property sheet where 

all other aspects of acquisition and display are defined. This sheet has the property 

pages described in the following sections 3.4.01 to 3.4.07 

The Load Experiment button opens a file dialog that allows you to open an 

experiment (*.tst) file that defines all aspects of an acquisition, including hardware 

settings, experiment definitions and the plot appearance. It is also possible to load 

the same information from a saved Acquire4 data (*.lia) file. 
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The Save Experiment button opens a file dialog where an experiment (*.tst) file can 

be specified. On saving the experiment, this file contains a full definition of an 

acquisition, including hardware settings, experiment definitions and the plot 

appearance. It can be loaded using the Load Experiment button. 

Note that it is only possible to reload an experiment where the connected hardware 

matches that which was present when the data was originally recorded. If this is not 

the case then the Incompatible Hardware dialog, shown in figure 3-10, will be 

displayed. 

 

Figure 3-10, Incompatible Hardware Dialog 

 

This dialog gives sufficient information to allow the current hardware setup to be 

altered until it matches that specified in the file. Once this is done, the settings can be 

re-loaded. 

3.4.01 Acquisition X Data  

This page, shown in figure 3-11 below, is used to define the data that will be 

acquired to the X axis during an experiment. The basic mode of operation of Acquire 

is that selected instrument output(s) are recorded as a function of time, with the 

output(s) normally being shown on the Y axes and time on the X axis. But it is also 

possible to define dependent excitation outputs where the software controls an 

output, such as the oscillator frequency or amplitude, or DAC voltage, in a connected 

instrument at the same time as recording the instrument outputs. This allows 

experiments such as measuring an electrical frequency response to be simply carried 

out. Up to three such dependent outputs can be specified. 
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Figure 3-11, Acquisition X data Property Page 

 

The items on the property page have the following significance: 

Acquisition Mode 

In normal operation the software controls the acquisition of each data point. It sends 

commands to the instrument(s) to set up the required excitation signals, and then 

reads and stores the selected outputs, as well as plotting the data to screen. This 

procedure takes time and limits the minimum practical time per step to about 100 ms. 

Some instruments, however, have internal curve buffers. The software supports 

these only when the whole system is composed entirely of instruments fitted with 

them. When selected, the buffered mode of operation takes data into the curve 

buffers, and only transfers it and plots it at the end of the experiment. The buffered 

mode offers two significant advantages: 

 Time per step is more accurate and consistent, since the instrument has complete 

control of the acquisition as it runs. 

 Data acquisition is potentially faster. The 7225, 7225BFP, 7265 and 7310 

support operation in buffered mode down to 0.005 s per step, while the 7124, 

7230, 7270, 7280 and 7280BFP will operate down to 0.001 s per step. 

Buffered operation does however restrict the maximum curve lengths (number of 

steps) to either 32768/(number of curves acquired) for all instruments other than the 

7124, 7230, and 7270, or 100,000 steps for these three units. 

The software also supports the Transient Recorder mode of operation offered by the 

models 7225, 7225BFP, 7265, 7280, 7280BFP and 7310. In the models 7124, 7230, 

and 7270 this mode is known as the Fast Buffered mode and allows the main signal 



Chapter 3, OPERATION 

3-12 

outputs to be recorded as well as ADC1 and ADC2 at speeds down to 1 µs per point. 

Number of Steps 

The fundamental experimental parameter is the number of data steps. Any data curve 

requires at least two points, one at the start and one at the end, so the number of 

points taken equals the number of steps plus one. 

Time per Step 

This can range from maybe 0.100 s per step for the simplest experiments, where only 

one output is recorded, up to one hour (3600s). In buffered and transient recorder 

modes the actual time per step does equal the entered value; in the normal mode, 

however, the actual value may be longer than that entered. In this mode, the 

minimum time per step that can be used depends on the complexity of the 

experiment that has been defined. An experiment that uses a single instrument and 

records one output as a function of time can run much faster than one using several 

instruments, with one or more dependant excitation outputs, and which records 

several instrument outputs. The software therefore provides the facility to check 

what the minimum recommended time per point is for the defined experiment. To 

use this, set up the required dependent variables, and use the Acquisition Y Data 

Property Page to define what output(s) will be acquired. Then return to this page and 

click the Check button. The software will measure the time needed to acquire a 

single data point, and adjust the Time per Step control to this value. Note that 

because of variations in the speed of communications and other processor activity on 

the computer there can be a variation in repeated measurements of this value of up to 

50 ms. 

During acquisition, the software will not store the next data point until the current 

one is complete. For example, if the Time per Step value were set to 100 ms but the 

required time per point was 150 ms, data points would be taken every 150 ms. If, 

however, the required time per point was 80 ms then data points would be taken 

every 100 ms. 

The software always stores the actual time that each data point is acquired, so this 

information is always available for plotting purposes. 

This can range from maybe 0.1 s per step for the simplest experiments, where only 

one output is recorded, up to one hour (3600 s). Note that in normal mode the actual 

time per step may not exactly equal the entered value; in the buffered and fast 

buffered/transient recorder modes, however, it is accurate. 

It is also now possible to set the Time per Step to "Auto". In this mode, the time used 

is the minimum that is needed to obtain a stable output reading on a clean signal 

based on the present reference frequency, output filter time constant, and output 

filter slope. In this mode the instrument time constant is set to the Synchronous mode 

(if available) to give the best results. The Auto mode is useful when using a lock-in 

to perform swept frequency measurements over a wide frequency range, where the 

time needed to make measurements at low frequencies is necessarily much longer 

than that needed at higher frequencies. Using the Auto setting allows much faster 

overall data acquisition. 

When the software is used for waveform recovery in combination with the model 

9650A delay generator, this control sets the time between the collection of each data 

point and not the actual time increment on the X axis. The latter is set by selecting 

one of the dependent outputs to be a 9650A’s delay setting, and then specifying the 
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required step size. 

Sweeps to Average (Normal Acquisition Mode only) 

Usually, this is set to 1, but when set to 2 or more the software runs repeated sweeps 

of data acquisition. During the first sweep, data is stored to memory and displayed 

on screen, and during second and subsequent sweeps data is added to that already in 

memory on a point-by-point basis, with the linear average of all the data acquired so 

far being displayed. On completing, it is the averaged data that is stored to file. 

Running repeated sweeps and averaging the resulting data potentially improves the 

signal to noise ratio of the stored data. 

Readouts per Step (Normal Acquisition Mode only) 

This control offers an alternative way of taking multiple data points and storing only 

the average of them. Usually, it is set to 1, but when set to 2 or more then the 

software performs multiple readouts at the same X axis value and calculates the 

average, which is what is stored when the data is saved to file. 

Taking multiple readouts at each step and averaging them potentially improves the 

signal to noise ratio of the stored data. 

Dependent Output Variables 

As acquisition proceeds in normal mode, up to three output signals can change. 

These outputs can be chosen from Oscillator Amplitude, Oscillator Frequency, 

Auxiliary DAC voltage, and Digital Port value in the case of the lock-in amplifiers 

(depending on the model), digital delay, in the case of the model 9650A delay 

generator, and Filter Frequency and Digital Port value in the case of the 7310 Noise 

Rejecting Voltmeter. Hence, for example, by choosing the oscillator frequency 

output a frequency response experiment can be run, while when using a model 

9650A the delay of a trigger applied to a model 4121B Boxcar Averager can be 

swept over a range of values. The digital port could be used to control a relay 

multiplexer connecting the signal input of the instrument to several sources, so that 

by changing the port setting as the experiment proceeded, several different inputs 

could be sampled. 

In buffered acquisition mode, hardware restrictions mean that it is not possible to 

sweep the DAC voltage or digital port, while in Fast Buffered/Transient Recorder 

mode no Dependent Outputs are possible. 

Each output is characterized by a starting value, a step size and an ending value. 

Type the required entries in the edit fields. In each case the field will accept any 

legal value, so that a value of 1000 can be entered not only by typing 1000 but also 

as 1e3 or 1E3. If any values are out of range when attempting to close the page then 

the program warns which one is in error. 

In the case of frequency sweeps, check the corresponding Logarithmic box if the 

sweep is to change logarithmically with time. In this mode the Step value is 

expressed as a percentage of the current frequency. 

Having selected the X axis data, proceed to the Acquisition Y Data Property Page to 

select the instrument output(s) that will be saved as acquisition proceeds. 

 

3.4.02 Acquisition Y Data  

The Acquire software allows up to 8 data outputs to be recorded as acquisition 
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proceeds. The Acquisition Y page, shown in figure 3-12 below, is used to select 

which outputs are recorded and from which instrument. 

 
Figure 3-12, Acquisition Y data Property Page 

 

Active 

When one of these boxes is checked the adjacent instrument selector and output list 

boxes are activated, and the given output will be recorded. 

Instrument 

This list box defines the instrument from which the output will be recorded. 

Output 

This list box defines the actual output that will be recorded. The selections available 

depend on the capabilities of the instrument so that, for example, a single phase lock-

in does not offer the ability to record signal phase, but a dual-phase instrument does. 

Use 

These check boxes determine whether the adjacent Instrument Settings will be used 

for data acquisition on the selected output. Normally, the instrument settings (e.g. 

sensitivity, time constant, reference source, etc.) are common to the whole 

experiment and hence all the instrument outputs that are stored, and are specified via 

the Setup Instrument button on the Define Experiment menu. In this case the Use 

box is left unchecked. However, in cases where a single instrument needs to be set to 

different settings for each output measurement type that is stored, or when using a 

model 3830 multiplexer to switch signal inputs, it is now possible to specify a 

different set of instrument settings, defined as states 1 to 8, to use for each output 

reading. 
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Instrument Settings 

If a state is not defined, then clicking the Set State X... button opens the 

corresponding Setup Instrument State dialog. This is similar to the remote front panel 

dialog for the instrument whose output is being stored, except it does not include 

every control (e.g. it is not possible to switch between dual and single reference 

modes, or access built-in oscillator sweep functions), but it adds a control page for 

each Model 3830 multiplexer that is part of the system. Set the controls on the tabs 

of this dialog to match those required when reading the selected output. For example, 

State 1 could be set to use the signal connected to the A voltage input on a model 

7270, while State 2, used for the other output being measured, could be set to exactly 

the same settings except that the input is set to the -B voltage mode. 

Closing the Setup Instrument State dialog saves the state, as indicated by the button 

text changing to Edit State X...  If a state exists then clicking the corresponding Clear 

button erases it. 

Settling time 

The use of different instrument setting states for each output being recorded requires 

additional time at each step. When an experiment is running, the settings need to be 

sent to the instruments, time allowed for the output to settle, the corresponding 

output to be read, and the process then repeated for all selected outputs. The Settling 

time field allows this time to be individually specified for each state. In cases where 

different instrument states are being used simply to implement a two-way input 

multiplexer, then the settling time needs to be long enough to allow for the switching 

(say 100 ms) plus the time taken for the output to settle at the selected time constant. 

As such, with time constants of 100 ms or less, it can be quite short (1 second or 

less). However longer times could be needed when the signal channel sensitivity is 

changed between the two states, or where the external reference input to the lock-in 

is multiplexed using a model 3830. A degree of experimentation is therefore likely to 

be necessary for each type of experiment to determine the best value to use. 

3.4.03 Acquisition Triggers 

In many experiments it is useful to be able to collect data on receipt of an external 

trigger signal, or, conversely, for a trigger signal to be generated either as the 

experiment starts or as each point is recorded. In Normal acquisition mode, the 

Acquire software allows instruments that are fitted with auxiliary ADC inputs and 

DAC outputs to use these features as trigger input/outputs. In Buffered or Fast 

Buffered/Transient Recorder modes, only trigger inputs are available (except for the 

models 7124, 7230, and 7270), which in these cases should be applied in parallel to 

the TRIG IN connectors on all triggered instruments. The Acquisition Triggers 

page, shown in figure 3-13 below, is where these trigger inputs/outputs are specified. 
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Figure 3-13, Acquisition Triggers Property Page 

 

In Normal acquisition mode, the Trigger Input list box shows the instrument to 

which the trigger will be applied, as shown in the adjacent list box. The trigger 

polarity, threshold voltage and type can also be specified. In the same mode, the 

Trigger Output list box shows the instrument that will output a trigger. In this case 

two voltage levels are specified, an Inactive level (or logic 0) and an Active (or 

logic 1) level. Again, triggers can be generated once at the start of acquisition (per 

curve), or once per step. 

Note that due to the method used to detect these triggers, the applied trigger pulses 

should be at least 100 ms wide. The trigger outputs are typically 5 - 10 ms wide. 

In Buffered and Fast Buffered/Transient Recorder modes, most of the instruments 

will only accept trigger inputs, which are TTL compatible, rising edge triggers and 

must be applied to the TRIG IN connector on all the instruments that are part of the 

experiment. On the models 7124, 7230, and 7270 the trigger selection is increased, 

however, and both positive and negative edges can be specified, as well as a stop 

trigger condition. These units also offer a TTL compatible trigger output in these 

modes. 

Note that when using per step triggers in these modes then it is not possible to also 

use oscillator frequency or amplitude sweeps as dependent excitation outputs. 

 

3.4.04 Plot X Axis 

This page, shown in figure 3-14 below, is used to define the data that will be used as 

the X axis data set in the plot. The default selection is points (steps), but time may 

also be chosen. If excitation outputs are active (e.g. Oscillator frequency sweep) then 
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these can be selected, as well as the acquired Y data curves. This latter option allows 

parametric plots to be made, where two outputs are plotted against one another. 

Only one of all the available data sets can be used for a plot; all Y axis data is then 

plotted against this. 

 
Figure 3-14, Plot X Axis Property Page 

 

The Plot Axis controls define how the plot axis will appear. Clicking Autoscale sets 

the axis minimum and maximum values to accommodate the full range of data. The 

axis line color can be adjusted, and the axis plotted in linear or logarithmic modes. 

When the Autorange checkbox is checked and data is being acquired then the plot 

automatically re-scales during acquisition to show the available data. 

The Grid lines controls are used to turn major and minor grid lines on or off, and to 

define their color. 

3.4.05 Plot Y Left Axis 

This page, shown in figure 3-15 below, specifies the data that will appear on the left 

hand Y axis. Up to 8 data sets can be selected from those specified in the Acquisition 

Y Axis page. 
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Figure 3-15, Plot Y Left Axis Property Page 

 

The Plot Data controls specify the data curves that will be display and plotted 

against the left-hand Y axis. Each curve can be turned on or off by checking the 

appropriate box, and the line format and colors can be specified. The left Y axis label 

automatically shows the curves selected, but can be edited to make the display more 

meaningful. The Enable plot check box turns the display of this axis on or off, while 

the Show data key labels checkbox determines whether color coded text will appear 

above the axis allowing the various data curves to be identified. It is most useful 

when plotting more than one curve per axis. 

The Plot Axis controls define how the plot axis will appear. Clicking Autoscale sets 

the axis minimum and maximum values to accommodate the full range of data. The 

axis line color can be adjusted, and the axis plotted in linear or logarithmic modes. 

When the Autorange checkbox is checked and data is being acquired then the plot 

automatically re-scales during acquisition to show the available data. 

The Grid lines controls are used to turn major and minor grid lines on or off, and to 

define their color. 

3.4.06 Plot Y Right Axis 

This page, shown in figure 3-16 below, specifies the data that will appear on the 

right hand Y axis. Up to 8 data sets can be selected from those specified in the 

Acquisition Y Axis page. 
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Figure 3-16, Plot Y Right Axis Property Page 

 

The Plot Data controls specify the data curves that will be display and plotted 

against the right-hand Y axis. Each curve can be turned on or off by checking the 

appropriate box, and the line format and colors can be specified. The right Y axis 

label automatically shows the curves selected, but can be edited to make the display 

more meaningful. The Enable plot check box turns the display of this axis on or off, 

while the Show data key labels checkbox determines whether color coded text will 

appear above the axis allowing the various data curves to be identified. It is most 

useful when plotting more than one curve per axis. 

The Plot Axis controls define how the plot axis will appear. Clicking Autoscale sets 

the axis minimum and maximum values to accommodate the full range of data. The 

axis line color can be adjusted, and the axis plotted in linear or logarithmic modes. 

When the Autorange checkbox is checked and data is being acquired then the plot 

automatically re-scales during acquisition to show the available data. 

The Grid lines controls are used to turn major and minor grid lines on or off, and to 

define their color. 

3.4.07 Plot General 

This page, shown in figure 3-17 below, specifies general plot properties such as the 

plot title and frame color, as well as providing a notepad where notes about the data 

set can be recorded. 
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Figure 3-17, Plot General Property Page 

 

The Plot Title edit box defines the title that will appear above the plot, and whether 

it will be shown. The Plot Frame control sets the color of the rectangular frame 

around the plot, and whether it is present. Finally, the Notes field allows you to 

record notes that are stored with the file, allowing easier file identification in the 

future. 

3.4.08 Running an Experiment  

Once an experiment has been fully defined, it can be started using either the toolbar 

 button or via the Measure Start Experiment menu item. The program then 

sets up the acquisition; as it does so the dialog shown in figure 3-18 below is 

displayed. 

 

Figure 3-18, Information Dialog, Preparation Stage 

 

If a triggered mode of acquisition has been selected then it displays a trigger monitor 

box during the periods it is waiting for a trigger signal. In all modes it identifies the 

number of data points acquired, both in the Information box and on the status bar. 
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Figure 3-19, Information Dialog, Buffered Acquisition 

 

Clicking Abort, clicking the  toolbar button, or selecting the Measure Stop 

Experiment menu item all stop acquisition at the current point. Otherwise it 

continues until the specified number of steps have been completed. 

 

3.4.09 Plotting Data 

Data is plotted to screen either as it is acquired, for the Normal acquisition mode, or 

at the end of an experiment when using Buffered or Transient Recorder modes. A 

typical data plot is shown below in figure 3-20. 

 
 

Figure 3-20, Typical Data Plot 

 

The data plot appearance can be adjusted either by selecting Edit Plot Properties 

from the menu or by positioning the mouse cursor in the plot window but outside the 
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plot frame and then double-clicking the left mouse button. This displays the Edit 

Plot Properties property sheet, with the four pages Plot X Axis, Plot Y Left Axis, 

Plot Y Right Axis and Plot General 

To zoom in on a particular feature, click the  button. The cursor changes to a 

magnifier. Move the cursor to the upper left hand corner of the region to be zoomed 

and then press and hold down the left mouse button. Drag the cursor to the lower 

right hand corner of the region to be zoomed and release. The selected region will 

then be expanded to fill the whole plot area. Up to 30 zoom steps can be carried out 

successively. 

To unzoom by one step, click the  button. To restore the plot to the condition it 

was in before any zoom had been applied, click the  button. 

Auto-scaling of axes to fit the available data is done with the following buttons: 

  Auto-scales the current plot 's X, Left Y and Right Y axes 

 Auto-scales the current plot's Left Y axis 

 Auto-scales the current plot's Right Y axis 

 Auto-scales the current plot's X axis 

It is also possible to pan the data plot. Click the  button and the cursor changes 

to an open hand. Move the cursor into the plot region and then press and hold down 

the left mouse button - the cursor will now change to a closed hand. Drag the cursor 

to the required position, which will pan the plotted data to the same position. 

 

3.4.10 Curve Cursors 

When a plot is displayed, it is possible to position up to four cursors on it, allowing 

easy readout of data point values. All four cursors report the same x-axis calibration, 

with two being calibrated according to the left-hand Y axis, and the other two to the 

right-hand Y axis scales. 

Each cursor can be free, allowing it to be positioned anywhere on the plot, or can 

"snap to" the closest curve. Once snapped to a curve, the cursor can be dragged with 

the mouse, or moved with the keyboard arrow keys, in the X-axis, while reporting 

the corresponding Y-axis value. 

To use the cursors, proceed as follows: 

With a valid plot displayed, right click the mouse. The cursors pop-up menu will 

appear, as shown in 3-21 below. 
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Figure 3-21, Cursors pop-up menu 

 

Click the Cursor 1 left item. A cursor will be displayed on the plot, as shown in 

figure 3-22 below. 

 

Figure 3-22, Cursor placed on line 

 

Use the left and right arrow keys on the keyboard to move the cursor, or click next to 

it and drag with the mouse. When selected, the cursor is highlighted by being 

enclosed in a circle, as shown in figure 3-23. As the cursor is moved, the X and Y 

values are displayed in the status bar. 

 

Figure 3-23, Cursor shown in highlighted format 

 

To change the format of the cursors, or display more detailed information, click the 

button to display the curve cursors dialog, shown in figure 3-24 below. 
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Figure 3-24, Curve cursors dialog 

 

This dialog is used to specify which of the four cursors are active, their format, and 

the X and Y positions of them on the plot. The Left Axis controls affect the two 

cursors calibrated with respect to the left hand Y axis; the Right Axis controls do the 

same for the other Y axis. The cursor Style can be set to a horizontal line with a short 

vertical tick mark at the marked point, a vertical line with a short horizontal tick 

mark at the marked point, or a cross, and the cursor Color can be set. If both cursors 

are active for a given axis, and the Y data units are the same, then the dialog also 

displays the differences Delta X and Delta Y between corresponding values. 

Note that the toolbar buttons  ,  ,  and  can also be used to turn 

the relevant cursors on and off. If a cursor cannot be seen, because it has been moved 

outside the plot area, then click the  button to show the whole plot extent. 

When more than one cursor is displayed, the Page Up and Page Down keyboard keys 

can be used to change which cursor is selected. 

The Copy to clipboard button copies the displayed numerical data to the Windows 

clipboard; the format is as follows: 

File name: C:\Documents and Settings\User\Test.lia 

Left Axis 

Cursor X X Units Y Y Units 

1 1558.31 Hz -6 dB 

2 2000 Hz 0 dB 

Delta 441.69 Hz 6 dB 

Right Axis 

Cursor X X Units Y Y Units 

1 1000 Hz 124.965 dB 

2 1000 Hz 131.068 dB 

Delta  Hz  dB 
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3.4.11 Saving and Exporting Data 

Whenever a data plot is displayed, it can be saved to file in native Acquire4 data 

format, exported as an ASCII or CSV text file, or copied to the Windows clipboard 

so that it can be pasted into other applications. 

To save data, use the File Save or File Save As menu commands. Acquire 3 data 

files have a default extension of ".lia". This file format contains all the experiment 

settings, including the settings of the connected hardware, as well as any acquired 

data and all plot definitions. 

To export the data, use the File Export File menu item, and choose the required data 

format. CSV (comma separated value) files are most useful since they can be directly 

loaded into Excel and many other applications. The CSV output format has the first 

row giving the data column headers, with each subsequent row being the data points. 

A typical section of such a file is shown below in table 3-1. Note that the first 

column is always the point number, and the second is the time. The next three 

columns are the dependent output curves (if any) while the final 8 columns represent 

stored Y data curves. 

Points  Time s 7265: 
Instrument 0 
description: 
Osc 
Frequency Hz 

    7265: Instrument 0 
description: Mag.(% 
fs) % fs 

7265: Instrument 
0 description: 
Phase (°) ° 

0 0 1.00E+01   8.91E+01 -1.11E+00 

1 0.28 1.19E+01   9.92E+01 -9.83E+00 

2 0.5 1.38E+01   9.87E+01 -1.24E+01 

3 0.72 1.57E+01   9.79E+01 -1.49E+01 

4 1.05 1.76E+01   9.69E+01 -1.87E+01 

5 1.27 1.95E+01   9.63E+01 -2.01E+01 

6 1.54 2.14E+01   9.52E+01 -2.35E+01 

7 1.82 2.33E+01   9.40E+01 -2.64E+01 

 

Table 3-1, ASCII Text File Output Format 

The displayed plot can be copied to the clipboard by clicking the  button.  

 

3.4.12 Loading Data 

Stored Acquire4 data files can be loaded using the File Open menu command. Note 

that this action does not cause the program to reload the hardware settings, but it 

does load plot settings and other experiment definitions. 

In order to repeat an earlier experiment, create a new empty data file and then click 

the  button to open the Define Experiment dialog. Then use Load Experiment 

to load the complete experiment from the required data or experiment file. This 

action will reload all experiment settings, including the instrument hardware settings. 

Note that it is only possible to reload an experiment where the connected hardware 

matches that which was present when the data was originally recorded. If this is not 

the case then the Incompatible Hardware dialog, shown earlier in figure3-9, will be 

displayed. 
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3.4.13 Saving and Reloading Default Setups 

Normally, when Acquire starts and if instrument(s) are connected, then the program 

reads the present hardware settings for an instrument as soon as a remote front panel 

is opened for it, either from the Main menu or via the Setup Hardware button on the 

Define Experiment dialog. No experiment definition is in effect, so before data can 

be acquired an experiment must be defined. 

When a data file is stored, the complete experiment setting is stored with it. Opening 

a data file reloads this set-up, allowing old experiments to be quickly repeated. 

The Tools Options dialog also allows the user to define an experiment definition 

“test” file that will be created when the program closes and/or reloaded on program 

startup. These options are set by checking the appropriate boxes on this menu, shown 

below in figure 3-25. 

 
 
Figure 3-25, Options Dialog 

 

The Settings controls work as follows: 

Both unchecked 

This is the normal mode in which at program start-up the hardware settings are those 

in effect in the instruments. 

Save on program exit checked; Reload on program start unchecked 

This creates or updates an experiment definition “test” file when the program closes. 

The filename is specified by clicking on the Specify File button. 

Save on program exit unchecked; Reload on program start checked 

This will reload an experiment definition “test” file each time the program starts. 

The filename is specified by clicking on the Specify File button. Since the file is not 

updated on exit, the next time the program starts the original settings will be 

restored. 

Both checked 

This saves an experiment definition “test” file on exit and reloads it on startup. The 
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filename is specified by clicking on the Specify File button. Hence any changes 

made while the program is running are “remembered” and apply the next time the 

program starts. 

Each Windows user (or user Account, in the case of Windows XP/Vista/7) can have 

their own default settings file. 

3.5 Menu and Toolbar Reference  

Main Menu 
The software Main Menu has six or seven items, depending on the current operating 

mode, as per the following table: 

Menu Options  Effect 

File Open Displays a file selection dialog allowing 

an Acquire data file (*.lia) to be opened 

 New Creates a new Acquire data file in the 

plot window 

 Close Closes the current Acquire data file in 

the plot window. If this has changed 

since it was last saved, prompts the user 

as to whether it should be saved. 

 Save Saves the current Acquire data file in 

the plot window. 

 Save as… Saves the current Acquire data file in 

the plot window to a new file. 

 Export file… Saves the current Acquire data file in 

the plot window to a new ASCII text 

file, either in plain text or as CSV 

(comma separated values). The latter 

format is suitable for direct import to 

many programs, including Microsoft 

Excel. 

 Clear data Deletes the currently displayed data 

curves. Note that these will remain in 

the file until the displayed plot is saved. 

 Print, Print Setup Used to print the current plot window. 

 Print Preview Used to preview the current plot 

window. 

 Exit Closes the program and terminates any 

open Remote Front Panel 

 



Chapter 3, OPERATION 

3-28 

 

Edit Plot Properties Displays a subset of the main Run Setup 

property pages, allowing plot -specific 

adjustments to the displayed data to be 

made. 

 Copy to clipboard Copies plot to Windows clipboard 

Measure Define experiment… Opens the Define Experiment dialog, 

from which the attached instruments can 

be controlled and the experiment 

defined. In addition, experiments can be 

saved and recalled from file. 

 Start experiment Starts data acquisition according to the 

current experiment definition 

 Stop experiment Stops data acquisition at the current 

point 

Hardware Instrument connections

… 

Searches for connected instruments and 

opens the Instrument connections dialog 

 Control xxxx Opens a Remote Front Panel for the 

instrument identified by “xxxx” 

Tools Options (see section 

3.4.13) 

Displays dialog allowing product 

activation code to be entered, as well as 

selecting whether the experiment 

definition should be saved on exit 

and/or reloaded on startup 

View Toolbar Toggles display of toolbar 

 Status Bar Toggles display of status bar 

Window Cascade, Tile, Arrange 

Icons 

Used to select the displayed window 

arrangement 

Help Contents Displays contents of the Help files 

 About Acquire Displays program type and revision 

information 

 

Toolbar 
In the full Acquire software the Toolbar has 25 buttons, as follows: 

 Displays a file selection dialog allowing an Acquire data file (*.lia) to be 

opened 

 Creates a new Acquire data file in the plot window 

 Saves the current Acquire data file in the plot window 
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 Prints the current plot window 

 Copies plot to Windows clipboard 

 Searches for connected instruments and opens the 

Instrument connections dialog 

 Opens a Remote Front Panel for the first instrument listed in the 

Hardware menu 

 Opens the Define Experiment dialog 

 Starts data acquisition according to the current experiment definition 

 Stops data acquisition at the current point 

 Auto-scales the current plot 's X, Left Y and Right Y axes 

 Auto-scales the current plot's Left Y axis 

 Auto-scales the current plot's Right Y axis 

 Auto-scales the current plot's Right and Left Y axes 

 Auto-scales the current plot's X axis 

 Used to zoom in on a selected plot region. Click the button and the 

cursor changes to a magnifier. Move the cursor to the upper left hand 

corner of the region to be zoomed and then press and hold down the left 

mouse button. Drag the cursor to the lower right hand corner of the 

region to be zoomed and release. The selected region will then be 

expanded to fill the whole plot area. Up to 30 zoom steps can be carried 

out successively. 

 Unzoom by one step at a time. 

 Zoom default. Restores plot to condition it was in before any zoom had 

been applied. 

 Pan plot. Click the button and the cursor changes to an open hand. Move 

the cursor into the plot region and then press and hold down the left 

mouse button - the cursor will now change to a closed hand. Drag the 

cursor to the required position, which will pan the plotted data to the 
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same position. 

 Cursor 1 - left Y axis. Toggles the display of a cursor which is calibrated 

with respect to the X axis and the left hand Y axis. The cursor can be 

free or can snap to the closest plot line that is being displayed on the left 

Y axis plot. 

 Cursor 2 - left Y axis. Toggles the display of a cursor which is calibrated 

with respect to the X axis and the left hand Y axis. The cursor can be 

free or can snap to the closest plot line that is being displayed on the left 

Y axis plot. 

 Cursor 1 - right Y axis. Toggles the display of a cursor which is 

calibrated with respect to the X axis and the right  hand Y axis. The 

cursor can be free or can snap to the closest plot line that is being 

displayed on the right Y axis  plot. 

 Cursor 2 - right Y axis. Toggles the display of a cursor which is 

calibrated with respect to the X axis and the right  hand Y axis. The 

cursor can be free or can snap to the closest plot line that is being 

displayed on the right Y axis  plot. 

 Toggle the display of the Curve Cursors dialog, which shows the X and 

Y values of the displayed cursors, and can also be used to change the 

appearance of the cursors. 

 Displays the program's About dialog 
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4.1 Introduction 

The flexibility of the Acquire software and the range of instruments it supports make 

it impossible to give detailed interconnection diagrams for every possible experiment 

that it can be used for. This section therefore lists some typical configurations that 

can be adapted as required to suit the equipment available and the experimental work 

to be done. 

4.2 Example Experiments 

4.2.01 Frequency Response using a Lock-in Amplifier 

In this experiment the signal from the internal oscillator of a model 7265 lock-in 

amplifier is used as a drive to an experimental network, with the signal coming out of 

this network being passed back to the A channel input of the lock-in. The Acquire 

software is set to sweep the internal oscillator frequency over the required range of 

values and to record the measured signal magnitude and phase. By setting the X-axis 

display to be Frequency the result is a plot of signal magnitude and phase versus 

frequency; in other words the frequency response of the network under test. 

Figure 4-1, Using a model 7265 for Frequency Response Measurements 

 

Connections: 

1) Connect the 7265 lock-in amplifier’s OSC OUT signal to the experiment 

2) Connect the signal from the experiment to the 7265’s A input connector. 

3) Use a model C01003 RS232 cable to connect the 7265’s RS232 connector to the 

COM1 port on the computer. If using a USB port on the computer instead of a 

standard serial port, connect the cable to a model CE0116S adapter and plug the 

adapter into a USB port on the computer. 

Notes: 

1) The lock-in amplifier can be controlled via GPIB instead of RS232. In this case, 

use either a CE0114S PCI-GPIB card and SC0073 cable, or a model CE0115S 

USB-GPIB adapter. 

2) Using the Acquire software, set the 7265’s output filter time constant to a long 

enough value to give a stable reading at the lowest measurement frequency. Then 
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set the Time per Step to be typically 4 - 5 times this Time Constant value, or use 

the Auto setting. 

3) The line power cord is omitted from figure 4-1 for clarity. 

 

4.2.02 Dual Channel Ratiometric Measurements using two 

Lock-in Amplifiers 

In this experiment two lock-in amplifiers are used to measure two signals, one of 

which is proportional to the signal exciting an experiment, while the other is 

proportional to the response from it. Any fluctuation in the source signal will affect 

both signals, but a change in just the output signal will only happen due to the 

experiment. The ratio of the two signals is calculated, and because it eliminates 

errors due to changes in the source signal, only the changes caused by the experiment 

are left. This technique (also known as source intensity compensation) is often used 

when making optical measurements. 

 
 

Figure 4-2, Using two model 7265’s for Dual Channel 

Ratiometric Measurements 

 

Connections: 

1) Connect the reference signal from the experiment to the 7265 #1 lock-in 

amplifier’s REF IN input connector. This lock-in is set to Front Panel External 

Reference Mode 

2) Connect the REF MON output on 7265 #1 to TTL REF IN on 7265 #2. This 

second instrument is set to Rear Panel External Reference mode, so that both 

lock-in amplifiers are running at the same reference frequency. 

3) Connect the two signals to the A inputs of both instruments. 

4) Use either a CE0114S PCI-GPIB card, SC0073 and SC0067 cables, or a model 

CE0115S USB-GPIB adapter and a SC0067 cable, to connect both instruments 

to the computer. Set both instruments to different GPIB addresses using the 

Configuration menu on each instrument. 

5) Using the Acquire software, set the analog output CH1 for 7265 #2 to be 

proportional to the MAG (magnitude) measurement. Connect the CH1 output on 
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this instrument to the ADC1 input on 7265 #1. 

6) Use the Acquire software and the User Equations panel for 7265 #1 to define an 

equation which calculates the ratio of the MAG output (of 7265 #1) to the ADC1 

input. This result of this equation is the ratio measurement required. 

Notes: 

1) Instead of recording just the Equation 1 value from 7265 #1, the software could 

be set to record magnitude from both 7265 #1 and 7265 #2. The ratio of these 

two curves could then be calculated using third-party software after the 

experiment. 

2) The line power cords are omitted from figure 4-2 for clarity. 

 

4.2.03 Computer Controlled Preamplifier and Lock-in 

Amplifier 

This experiment adds a computer controlled model 5113 preamplifier in front of a 

lock-in amplifier. The model 5113 offers various choices of signal channel filtering 

and so in some cases this configuration will improve the dynamic reserve of the lock-

in amplifier. 

 
Figure 4-3, Computer Controlled Preamplifier and Lock-in Amplifier 

 

Connections: 

1) Connect the reference signal from the experiment to the 7265 #1 lock-in 

amplifier’s REF IN input connector. The lock-in is set to Front Panel External 

Reference Mode 

2) Connect the differential signal from the experiment to the model 5113’s A and B 

inputs. 

3) Connect the 5113’s OUTPUT connector to the 7265’s A input connector. 

4) Use model C01002 and C01003 RS232 cables in series to connect the 5113’s 

RS232 connector to the COM1 port on the computer. If using a USB port on the 

computer instead of a standard serial port, connect the cable to a model CE0116S 

adapter and plug the adapter into a USB port on the computer. 

5) Use a model C01003 RS232 cable to connect the 7265’s RS232 connector to the 
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COM2 port on the computer. If using a USB port on the computer instead of a 

standard serial port, connect the cable to a model CE0116S adapter and plug the 

adapter into another USB port on the computer. 

6) Use the Acquire software to set the 5113’s controls as required. 

Notes: 

1) Settings established in the model 5113 using the Remote Front Panel in Acquire 

remain in effect until changed either by the software or on the instrument. Hence 

once the controls are set as required, the panel can safely be closed without 

affecting the hardware. 

2) The line power cord and model PS0108 power supply normally used with the 

model 5113 are omitted from figure 4-3 for clarity. 

 

4.2.04 Four Channel Signal Input Multiplexing 

This system uses a model 3830 Multiplexer to switch one of four signals to the A 

channel input of a model 7270 lock-in amplifier. The Acquire software records each 

one of the signals in turn, by switching the multiplexer so that it is routed to the lock-

in. 

 
Figure 4-4, Four Channel Signal Input Multiplexing 

 

Connections: 

1) Connect the four signal inputs to the A, B, C, and D inputs of the model 3830. 

2) Connect the F connector on the 3830 to the A input of the model 7270. 

3) Connect a USB cable from the 3830 to a USB port on the computer. 

4) Connect a USB cable from the 7270 to a second USB port on the computer. 

Notes: 

1) In this mode, used the Acquisition Y data property page (section 3.4.02) to 

define four different instrument setting states. Each one should use an 

appropriate setting of the 3830 multiplexer to route the relevant input signal to 

the A input of the 7270 lock-in amplifier. Set a settling time for each state that 

will allow the relays to switch and the output filters to settle. 



 Chapter 4, EXAMPLE EXPERIMENTS 

4-5 

2) The line power cord is omitted from figure 4-3 for clarity. 

 

4.2.05 Two Channel Signal Output and Input Multiplexing 

This system uses a model 3830 multiplexer to switch the oscillator signal from a 

model 7270 to one of two outputs, and the same multiplexer to switch the two signal 

inputs to the A channel input of a model 7270 lock-in amplifier. The Acquire 

software sets the multiplexer to two different states, records the resulting outputs in 

turn. 

 
Figure 4-5, Two Channel Signal Output and Input Multiplexing 

 

Connections: 

1) Connect the two signal inputs to the D and E inputs of the model 3830. 

2) Connect the F connector on the 3830 to the A input of the model 7270. 

3) Connect the 7270’s OSC output to the two signal inputs to the C input of the 

model 3830. 

4) Connect the A and B output of the model 3830 as the oscillator signals being 

used by the experiment. 

5) Connect a USB cable from the 3830 to a USB port on the computer. 

6) Connect a USB cable from the 7270 to a second USB port on the computer. 

Notes: 

1) In this mode, used the Acquisition Y data property page (section 3.4.02) to 

define two different instrument setting states. Each one should use an 

appropriate setting of the 3830 multiplexer to route the oscillator output and 

relevant input signal to the 7270 lock-in amplifier. Set a settling time for each 

state that will allow the relays to switch and the output filters to settle. 

2) The line power cord is omitted from figure 4-5 for clarity. 

 

4.2.06 Static Gate Boxcar Averager with Data Logging 

In a static gate boxcar averager, the boxcar samples and integrates the signal 

waveform for the defined gatewidth at a fixed gate delay following the trigger signal. 
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In this mode, the Acquire software allows a record of these samples (a data log) to be 

taken as a function of time. 

 

Figure 4-6, Static Gate Boxcar Averager with Data Logging 

 

Connections: 

1) Connect the trigger signal from the experiment to the 4121B’s TRIG IN 

connector. Set the trigger input type to match the applied trigger. 

2) Connect the signal from the experiment to the 4121B’s input, either 50  or 

1 M 

3) Connect the 4121B’s LSO (last sample output) connector to the 4161A’s 

CHN A ADC input connector. 

4) Connect the 4121B’s SAMPLE VALID OUTPUT connector to the 4161A’s 

CHN A TRIG input connector. 

5) Use a model C01002 RS232 cable to connect the 4161A’s RS232 connector to 

the COM1 port on the computer. If using a USB port on the computer instead of 

a standard serial port, connect the cable to a model CE0116S adapter and plug 

the adapter into a USB port on the computer. 

6) The Gate Delay in this experiment is set manually using the 4121B’s front panel 

controls. 

Notes: 

1) As described, no analog averaging is taking place in the model 4121B. Each Step 

within the Acquire software experiment will cause the software to read the most 

recent sample value. Digital linear averaging in the software is possible in this 

case by setting the Readouts per Step control to greater than “1”. Alternatively, 

the 4121B’s AVG (averaged output) connector can be connected to the 4161A’s 

CHN A ADC input connector, in which case the averaging will be set by the 

4121B’s averager controls and will normally be exponential. 

2) The maximum data transfer rate for the 4161A depends on the type of computer 

connection used (GPIB or RS232) but is typically limited to ten readings/second, 

which is not normally a limitation in boxcar experiments. If higher trigger rates 
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are applied to the system then the intermediate triggers will simply be ignored. 

Note however that if triggers are applied at rates greater than about 1000 Hz then 

the 4161A will be unable to report any values to the computer, since it will be 

trying to keep up with the triggers. 

3)  The model 4161A can be controlled via GPIB instead of RS232. In this case, use 

either a CE0114S PCI-GPIB card and SC0073 cable, or a model CE0115S USB-

GPIB adapter. 

4) The NIM BIN to house the 4121B and 4161A (typically a model 4006-SI) and its 

line power cord are omitted from figure 4-4 for clarity. 

 

4.2.07 Waveform Recovery Boxcar Averager using Lock-in 

Amplifier for control 

The model 4121B Boxcar Averager includes a gate delay generator. The delay this 

introduces can be set using the front panel controls or via an external control voltage 

in the range 0 to 10 V DC applied to the DELAY SCAN IN rear-panel connector. If 

a suitable lock-in amplifier (such as model 7265) with auxiliary DAC output and 

ADC input is available then this can be used instead of the model 4161A to control 

the 4121B’s delay setting and to read and digitize its output. 

Using the Acquire software, the lock-in’s DAC1 output voltage can be swept over 

the range 0 to 10V while reading and digitizing the ADC1 input. The effect is to use 

the boxcar to perform waveform recovery, where the shape of a feature in a 

repetitive, but noisy, waveform can be determined. 

 
 

Figure 4-7, Waveform Recovery Boxcar Averager 

using Lock-in Amplifier for control 

 

Connections: 

1) Connect the trigger signal from the experiment to the 4121B’s TRIG IN 

connector. Set the trigger input type to match the applied trigger. 

2) Connect the signal from the experiment to the 4121B’s input, either 50  
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or 1 M 

3) Connect the 4121B’s LSO (last sample output) connector to the 7265’s ADC1 

input connector. 

4) Connect the 7265’s DAC1 output connector to the 4121B’s DELAY SCAN IN 

input connector. 

5) Use either a CE0114S PCI-GPIB card and SC0073 cable, or a model CE0115S 

USB-GPIB adapter, to connect the 7265 to the computer 

6) The Gate Delay in this experiment is now set by the 7265’s DAC1 output 

voltage. Its range is set on the 4121B’s front panel 

Notes: 

1) As described, no analog averaging is taking place in the model 4121B. Each Step 

within the Acquire software experiment will cause the software to read the most 

recent sample value. Digital linear averaging in the software is possible in this 

case by setting the Readouts per Step control to greater than “1”. Alternatively, 

the 4121B’s AVG (averaged output) connector can be connected to the 7265’s 

ADC1 input connector, in which case the averaging will be set by the 4121B’s 

averager controls and will normally be exponential. 

2) The maximum data transfer rate for the 7265 depends on the type of computer 

connection used (GPIB or RS232) but is typically limited to ten readings/second, 

which is not normally a limitation in boxcar experiments. At higher trigger rates 

the intermediate triggers will simply be ignored. 

3)  To use RS232 instead of GPIB to connect the 7265 to the computer, use a model 

C01003 RS232 cable connected to the 7265’s RS232 connector to couple the 

COM1 port on the computer. If using a USB port on the computer instead of a 

standard serial port, connect the cable to a model CE0116S adapter and plug the 

adapter into a USB port on the computer. 

4) The NIM BIN to house the 4121B (typically a model 4006-SI) and the line 

power cords are omitted from figure 4-7 for clarity. 

 

4.2.08 Two Channel Waveform Recovery Boxcar Averager 

using Digital Delay Generator 

Adding a model 9650A digital delay generator to a boxcar averager systems gives 

the greatest flexibility for both static gate and waveform recovery work, since it 

allows trigger delays to be set with the highest accuracy. 

In the system shown below, a model 9650A (fitted with /97 GPIB control option) is 

used to generate trigger delays from an applied system trigger for two model 4121B 

Boxcar Averagers. The outputs from these are digitized by the model 4161A, with 

the whole system being controlled from the Acquire software. 
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Figure 4-8, Two Channel Waveform Recovery Boxcar Averager using 

Digital Delay Generator 

 

Connections: 

1) Connect the trigger signal from the experiment to the 9650A’s TRIGER IN 

connector. Set the trigger input type, threshold and polarity to match the applied 

trigger. 

2) Connect the signals A and B from the experiment to the two 4121B inputs, either 

50  or 1 M. 

3) Connect 4121B #1’s LSO (last sample output) connector to the 4161A’s 

CHN A INPUT connector. 

4) Connect 4121B #1’s SAMPLE VALID OUTPUT connector to the 4161A’s 

CHN A TRIG input connector. 

5) Connect 4121B #2’s LSO (last sample output) connector to the 4161A’s 

CHN B INPUT connector. 

6) Connect 4121B #2’s SAMPLE VALID OUTPUT connector to the 4161A’s 

CHN B TRIG input connector. 

7) Connect the 4161A’s BUSY OUT output connector to the 9650A’s 

ABORT INH input connector. 

8) Use either a CE0114S PCI-GPIB card, SC0073 and SC0067 cables, or a model 

CE0115S USB-GPIB adapter and a SC0067 cable, to connect the 9650A and 

4161A to the computer. Make sure both instruments are set to different GPIB 

addresses. 

9) Waveform recovery experiments using Acquire can be run by sweeping the delay 

for Channel A and B in the model 9650A while recording the CHN A and 

CHN B input signals on the model 4161A. 
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Notes: 

1) As described, no analog averaging is taking place in the model 4121B. Each Step 

within the Acquire software experiment will cause the software to read the most 

recent sample values. Digital linear averaging in the software is possible in this 

case by setting the Readouts per Step control to greater than “1”. Alternatively, 

the 4121B’s AVG (averaged output) connectors can be connected to the 

CHN A ADC and CHN B ADC input connectors, in which case the averaging 

will be set by the 4121B’s averager controls and will normally be exponential 

2) The connection between the 4161A’s BUSY OUT output connector and 

9650A’s ABORT INH input connector ensures that neither 4121B will be 

retriggered until the results of the last trigger have been read out. This can help 

when running at trigger rates in excess of about 1 kHz, although in practice the 

actual readout rate will be at most about 10 Hz. 

3) The 9650A must be fitted with the use GPIB control option (9650A/97). It will 

not work in this application if fitted with the RS232 option, since Acquire does 

not allow RS232 control of the 9650A. 

4) The NIM BIN to house the two 4121B’s and the 4161A (typically a model 4006-

SI), and its line power cord are omitted from figure4-8 for clarity. 
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A.1 Introduction 

RS232 serial ports may be configured as one of two types, these being DTE (data 

terminal equipment) and DCE (data communications equipment). All 

SIGNAL RECOVERY lock-in amplifiers and the model 4161A dual channel ADC 

module are configured as DTE devices, which is the same as most personal 

computers. Consequently, in order to satisfactorily connect them to a computer or to 

the model CE0116S USB-Serial adapter it is necessary to use a Null Modem (also 

known as a Modem Eliminator) cable. The model 5113 Low Noise Preamplifier is, 

however, configured as a DCE, and so requires a “straight-through” RS232 cable. 

This can be obtained by connection two null modem cables in series, normally a 

SIGNAL RECOVERY part numbers C01003 and C01002.  

For historical reasons units are fitted with one of three types of RS232 serial 

interface connectors, which when taken with the fact that the serial port on the 

computer may be fitted with either a 9-pin or 25-pin connector, means that one of six 

types of cable will be needed. 

This chapter shows the connection diagrams for all six types of cable, which should 

prove of use to readers with reasonable practical skills who would like to assemble 

their own interconnecting cables. 

A.2 Diagrams 

Models 5105 and 5106 to computers with 9-pin serial connectors. 

These units require a 9-pin female to 9-pin female null modem cable, 

SIGNAL RECOVERY part number C01001. 

 

 

Figure A-1, Interconnecting RS232 Cable for Models 5105 & 5106 to 

computers with 9-pin Serial Interface Connectors 
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Models 5105 and 5106 to computers with 25-pin serial connectors. 

These units require a 25-pin female to 9-pin female null modem cable. 

 

 

Figure A-2, Interconnecting RS232 Cable for Models 5105 & 5106 to 

Computers with 25-pin Serial Interface Connectors 



Appendix A, RS232 CABLE DIAGRAMS 

A-3 

Models 5110, 5209, 5210 and 4161A to computers with 9-pin serial connectors. 

These units require a 9-pin female to 25-pin male null modem cable, 

SIGNAL RECOVERY part number C01002. 

 

 

Figure A-3, Interconnecting RS232 Cable for Models 5110, 5209, 5210 and 4161A 

to Computers with 9-pin Serial Interface Connectors 
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Models 5110, 5209 and 5210 to computers with 25-pin serial connectors. 

These units require a 25-pin female to 25-pin male null modem cable. 

 

 

Figure A-4, Interconnecting RS232 Cable for Models 5110, 5209 and 5210 

to Computers with 25-pin Serial Interface Connectors 
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Models 7124, 7220, 7225, 7225BFP, 7230, 7260, 7265, 7270, 7280, 7280BFP and 

7310 to computers with 9-pin serial connectors. 

These units require a 9-pin female to 9-pin male null modem cable, 

SIGNAL RECOVERY part number C01003. 

 

 

 

Figure A-5, Interconnecting RS232 Cable for Models 7124, 7220, 7225, 7225BFP, 7230, 

7260, 7265, 7270, 7280, 7280BFP and 7310 to Computers with 9-pin Serial Interface 

Connectors 

 



 Appendix A, RS232 CABLE DIAGRAMS 

A-6 

Models 7124, 7220, 7225, 7225BFP, 7230, 7260, 7265, 7270, 7280, 7280BFP and 

7310 to computers with 25-pin serial connectors. 

These units require a 25-pin female to 9-pin male null modem cable. 

 

 

Figure A-6, Interconnecting RS232 Cable for Models 7124, 7220, 7225, 7225BFP, 7230, 

7260, 7265, 7270, 7280, 7280BFP and 7310 to Computers with 25-pin Serial Interface 

Connectors
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B.1 Introduction 

Data acquired by the Acquire™ Data Acquisition software may be saved as an 

ASCII text file for import to other software packages. Two formats are offered, these 

being basic ASCII text and comma separated values (CSV). This appendix describes 

the format of such files to make it easier for users to design suitable import routines 

for these other packages. 

 

B.2 .TXT file format. 

Exported text files are by default given the file name extension “.txt”, although this 

may be overridden if required. 

A typical data file listing is as follows:- 

The first line consists of column headers, with a tab character between each item. 

Points  Time s 7265: Instrument 0 description: Osc Frequency Hz  

   7265: Instrument 0 description: Mag.(% fs) % fs 7265: 

Instrument 0 description: Phase (°) ° 

Column 1 is always Points, and Column 2 is Time. The next three columns are the 

dependent output variable excitation curves, data for which will only be present if 

these are active. The remaining 8 columns are the acquire data curves. 

The remaining lines are the data, with one line per point. 

0 0.000000 1.000000e+001 9.480000e+001 -1.760000e+000 

1 0.270000 1.290000e+001 9.890000e+001 -6.490000e+000 

2 0.490000 1.580000e+001 9.914000e+001 -8.900000e+000 

3 0.770000 1.870000e+001 9.828000e+001 -1.169000e+001 

4 1.040000 2.160000e+001 9.809000e+001 -1.429000e+001 

5 1.370000 2.450000e+001 9.722000e+001 -1.776000e+001 

6 1.640000 2.740000e+001 9.623000e+001 -2.010000e+001 

7 1.920000 3.030000e+001 9.519000e+001 -2.312000e+001 

8 2.140000 3.320000e+001 9.395000e+001 -2.611000e+001 

9 2.360000 3.610000e+001 9.212000e+001 -2.981000e+001 

10 2.580000 3.900000e+001 8.969000e+001 -3.410000e+001 

 

Data points are shown in floating point notation. 

B.3 .CSV file format. 

Exported CSV (comma separated value) files are by default given the file name 

extension “.csv”, although this may be overridden if required. 

A typical data file listing is as follows:- 

The first line consists of column headers, with a comma character between each 

item. 

Points ,Time s,7265: Instrument 0 description: Osc Frequency Hz, , 

,7265: Instrument 0 description: Mag.(% fs) % fs,7265: Instrument 0 

description: Phase (°) °, , , , , , 
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Column 1 is always Points, and Column 2 is Time. The next three columns are the 

dependent output variable excitation curves, data for which will only be present if 

these are active. The remaining 8 columns are the acquire data curves. 

The remaining lines are the data, with one line per point. 

0,0.000000,1.000000e+001,,,9.480000e+001,-1.760000e+000,,,,,,, 

1,0.270000,1.290000e+001,,,9.890000e+001,-6.490000e+000,,,,,,, 

2,0.490000,1.580000e+001,,,9.914000e+001,-8.900000e+000,,,,,,, 

3,0.770000,1.870000e+001,,,9.828000e+001,-1.169000e+001,,,,,,, 

4,1.040000,2.160000e+001,,,9.809000e+001,-1.429000e+001,,,,,,, 

5,1.370000,2.450000e+001,,,9.722000e+001,-1.776000e+001,,,,,,, 

6,1.640000,2.740000e+001,,,9.623000e+001,-2.010000e+001,,,,,,, 

7,1.920000,3.030000e+001,,,9.519000e+001,-2.312000e+001,,,,,,, 

8,2.140000,3.320000e+001,,,9.395000e+001,-2.611000e+001,,,,,,, 

9,2.360000,3.610000e+001,,,9.212000e+001,-2.981000e+001,,,,,,, 

10,2.580000,3.900000e+001,,,8.969000e+001,-3.410000e+001,,,,,,, 

Data points are shown in floating point notation. 
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C.1 Introduction 

This appendix provides details of the software license and support policy which 

applies to the Acquire™ Data Acquisition Software and discusses how you may 

obtain help in using the product from us. It also discusses how you may help us by 

reporting any errors you discover and making suggestions for new features. 

SIGNAL RECOVERY is granting you a non-exclusive license to use the software 

program and associated documentation (collectively, the "Software") for your 

internal use in accordance with the following terms: 

C.2 License 

You may: 

a) use the Software (including any subsequent updates) on a single computer 

system; 

b) copy the Software into any machine readable or printed form for backup or 

modification purposes in support of your use of the Software on a single 

computer, provide that you make only one such copy for such purposes; 

c) modify the Software and/or merge it into another program for your use on a 

single machine (Any portion of the Software merged into another program will 

continue to be subject to the terms and conditions of this Agreement); 

d) transfer the Software and this license to a third party if the other party agrees to 

accept all the terms and conditions of this Agreement. If you transfer the 

Software, you must at the same time notify the name and address of the third 

party to SIGNAL RECOVERY and either transfer all copies, whether in printed 

or machine readable form, to the same party or destroy all copies not transferred; 

this includes all modifications and all portions of the Software contained in or 

merged into other programs. 

You must reproduce and include the copyright notice on any copy, modification or 

portion merged into another program. 

C.2.01 Updates and Upgrades 

If this Software is an update or upgrade, then the purchaser must have the original 

Software and license Agreement which becomes part of this Agreement. The original 

Software may not be transferred to another computer or party except as part of this 

product. 

You may not use, copy, modify, or transfer this Software or any copy, modification 

or merged portion of it, in whole or in part except as expressly provided for in this 

license 

If you transfer possession of any copy, modification or merged portion of this 

Software to another party, your license is automatically terminated. 
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C.2.02 Term 

The license is effective until terminated. You may terminate it at any time by 

destroying the Software together with all copies, modifications and merged portions 

in any form. It will also terminate upon conditions set forth elsewhere in this 

Agreement. You agree upon such termination to destroy the Software together with 

all copies, modifications and merged portions in any form. 

C.2.03 General 

You may not sublicense, assign or transfer the license or the Software except as 

expressly provided in this Agreement. Any attempt otherwise to sublicense, assign or 

transfer any of the rights, duties or obligations hereunder is void. 

This Agreement will be governed by the laws of the state of Tennessee, USA. 

C.3 Software Registration 

SIGNAL RECOVERY will provide technical support in the use of the Acquire™ 

Data Acquisition Software to one registered, named, user for each copy purchased. 

In order to allow this to operate you must therefore complete the software activation 

process described in this manual. 

Once registered, you may then e-mail your query to the SIGNAL RECOVERY 

office in Wokingham, UK. You must give the unique Installation Code and Version 

number (from the Tools Options dialog), together with the registered user's name, on 

each occasion you contact us, or support may be denied. 

If at all possible, when telephoning for advice, please be in front of the computer and 

instrument you are using, so that you may immediately try our suggestions. You must 

also be able to tell us the type of computer and computer interface you are using, the 

version of the Acquire™ software and the version of Windows. 

Registered users of the software will also be informed of future product upgrades 

and enhancements. 

C.4 Software Errors 

The Acquire™ software has been extensively tested prior to release, but it is possible 

that some errors remain which were not revealed by the testing process. 

SIGNAL RECOVERY would very much appreciate receiving, by e-mail to 

info@signalrecovery.com or by post or fax to the Wokingham, UK, office, written 

notification of any problems you discover. 

When reporting problems please try to be as specific as possible. Include details of 

the type of instrument used, the revision level of the instrument firmware and the 

type of interface and computer used. 

If you feel there is a specific feature that would add to the software’s functionality 

then please also do let us know. Naturally we cannot commit ourselves to adding any 

given new feature, but even so such suggestions are useful in identifying those areas 

in which the product may be improved.
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WARRANTY 

 

SIGNAL RECOVERY, a part of AMETEK Advanced Measurement Technology, Inc, warrants to the original user of this 

product that it shall be free of defects resulting from faulty manufacture of the product or its components. 

SIGNAL RECOVERY makes no warranties regarding either the satisfactory performance of the software encoded on this 

product or the fitness of the software for any particular purposes. Defects covered by this warranty shall be corrected either by 

repair or by replacement, as determined by SIGNAL RECOVERY 

 

SIGNAL RECOVERY reserves the right to make revisions to the software program(s) without incurring any obligation to 

install same on software previously sold or supplied. 

 

Licensee hereby acknowledges that the computer programs/software, including, without limitation the design thereof, 

documentation and other information relating thereto are trade secrets and continue to be proprietary to 

SIGNAL RECOVERY. Licensee agrees not to take any action which might encumber or expose the computer 

programs/software to any claims, transfers, conversion or other forms of encumbrance. 

 

THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTION HEREIN. THIS WARRANTY IS IN 

LIEU OF AND EXCLUDES ANY AND ALL OTHER WARRANTIES OR REPRESENTATIONS EXPRESSED IMPLIED 

OR STATUTORY INCLUDING MERCHANTABILITY AND FITNESS FOR PURPOSE AS WELL AS ANY AND ALL 

OTHER OBLIGATIONS OR LIABILITIES OF SIGNAL RECOVERY INCLUDING BUT NOT LIMITED TO SPECIAL 

OR CONSEQUENTIAL DAMAGES. NO PERSON, FIRM OR CORPORATION IS AUTHORISED TO ASSUME FOR 

SIGNAL RECOVERY ANY ADDITIONAL OBLIGATION OR LIABILITY NOT EXPRESSLY PROVIDED FOR 

HEREIN EXCEPT IN WRITING DULY EXECUTED BY AN OFFICER OF SIGNAL RECOVERY. 

 

If you do not agree with the provisions of this license agreement then you should return this product unopened. 
 

We reserve the right to deny customer service, including but not limited to software updates and telephone support to any person or 

organization using software not registered with SIGNAL RECOVERY 

 

SHOULD YOU REQUIRE SUPPORT 

 

A. Contact SIGNAL RECOVERY at the address below. 

 

B. We will need the following information. 

 

1. Product Installation Code and Version Number 

of the software, and the model number(s) of the 

instrument(s) being used 

2. Your name (instrument user) 

3. Your address 

4 Your telephone number and extension or e-mail 

address 

5. Symptoms (in detail, including control settings) 

 

 

C. For support on this product please contact: 

 

SIGNAL RECOVERY Service 

 AMETEK Advanced Measurement Technology Phone: +44 (0) 1252 556 800 

 5 Ashville Way, Molly Millars Lane Fax:  +44 (0) 1252 556 899 

 Wokingham E-mail: si.info@ametek.com 

 RG41 2PL 

 UNITED KINGDOM 
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