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Oscilloscope with the Raman 
Spectrometer Laser System

Case Study

Figure 1. The Agilent U2701A USB Oscilloscope connected to a laptop computer ready for 

the diagnostic test

Introduction

A leading spectrometer systems 

company is the world’s leading 

supplier for the compact and solution 

oriented Raman Spectrometer 

systems. This company manufactures 

material identification products for 

commercial, law enforcement, and 

academic markets. They deliver 

Raman Spectrometer systems that 

are microscope based, bench top, and 

portable. These instruments shine 

laser light on a sample and identifies 

the material based on the spectra of 

the returned light.

This company has many of the 

same challenges that all electronics 

companies face today; how to 

develop a technically sophisticated 

product, manufacture it, and support 

the product over its lifetime in the 

field. Agilent Technologies provides 

a family of USB instruments which 

facilitates the development of 

portable test solutions for these types 

of products.

The output characteristics of the 

laser system directly influence 

the measurement performance of 

the Raman Spectrometer system.   

The laser source is stabilized and 

controlled by dedicated electronics. 

This combination of a control 

system and a laser source delivers 

monochromatic light with the 

necessary narrow spectral width and 

frequency stability. 

The design and troubleshooting demands of this type of complex control system 

requires the ability to analyze the characteristics of the light output, and to 

observe the electronic stabilization circuits while they are operating. In the past, 

the collection of optical and electronic instruments, together with the computing 

infrastructure required to make these measurements, would result in very 

large control systems. This type of enormous assembly would have required 

that any diagnosis of the laser system to occur within the lab. This restriction 

would make on-site troubleshooting of the customer problems impossible, make 

manufacturing line problem analysis difficult, and add product development 

delays when performing off-site testing.

With available modern computing technology and downsized test 

instrumentation, one of the production engineers of this company has developed 

a portable laser system diagnostic tool. This tool is based on a laptop computer, 

a portable Fabry-Perot interferometer, and an Agilent U2701A USB Oscilloscope. 

This tool allows for precision diagnosis of the laser system at any location 

(with electrical power). The combination of a portable instrument and a laptop 

computer allows the entire laser diagnostic tool to be fitted in a small travel 

case. This company is now able to diagnose their instrument laser system 

whether the instrument is located across the building in the manufacturing 

area, across several states at a remote testing site, or across the world at a 

customer’s site.



2

When used, the Interferometer is 

operated with the control head by 

the engineer who is diagnosing 

the laser system. The laser control 

head provides the required ramp 

voltage for tuning the cavity in the 

interferometer. It also provides the 

signal conditioning and amplification 

for the detector so that the U2701A 

oscilloscope can directly measure 

a voltage which represents the 

intensity at a given time. 

The synchronization capability of 

the laser control head allows for 

the mapping of a ramp time to a 

laser frequency. The net effect is 

that the oscilloscope presents a 

trace which shows intensity versus 

optical frequency. These signals 

are represented in the above 

diagram by the spectral data and 

timing arrows.  The combination of 

the U2701A oscilloscope and the 

interferometer with its control head 

allows direct measurement of the 

spectral width, and the stability of the 

monochromatic light.

A PC is used to communicate with the spectrometer while diagnosis is in 

progress. The PC has access to the internal operations of the spectrometer. The 

engineer is able to configure the spectrometer for different operating states, and 

modify internal control parameters. The control data signals are typically low 

voltage signals which indicate the status of the laser stabilization and control 

circuits. These signals are associated with the temperature control of the laser 

source, and the control of the energizing current for the laser. These signals 

range from millivolt error signals to several volt output drive signals, and have 

frequencies from almost DC for thermal control loops, to several MHz for noise 

signals.

In addition to all the above measurements, the U2701A oscilloscope is also 

used for general purpose electronic measurements on the spectrometer. 

It is used to monitor internal communication signals, verify analog circuit 

performance, and to investigate noise issues. These measurements rely on the 

analog measurement envelope of the U2701A and the “easy to use” front panel 

functionality delivered on the laptop computer by the Agilent Measurement 

Manager (AMM) Scope software.

The combination of the optical interferometer, a PC, and the U2701A USB 

oscilloscope has allowed this company to build a portable, light weight, and 

highly accurate system for laser diagnosis. The production engineer offered the 

following summary of how he uses the system:

“When needed, I just throw it in a box and go to the other sites. The U2701A 

fits in a small travel case with my other critical equipment. Being able to readily 

move the instrument is a plus, and I need my laptop anyway.“

Figure 2. Simplifi ed laser diagnostic tool block diagram (light weight, transportable, highly accurate)

A Portable Diagnostic Tool Is Made Available

Fabry-Perot 
interferometer

Laser source

Control

 head

Laser

stabilization

& control circuits

Laser drive, 

feedback, and 

control lines Control lines 
spectral data

Spectral data

Timing

Control dataSpectrometer control / status

U2701A

USB interface

PC for user analysis

Monochromatic light



Remove all doubt

Our repair and calibration services 

will get your equipment back to you, 

performing like new, when prom-

ised. You will get full value out of 

your Agilent equipment through-

out its lifetime. Your equipment 

will be serviced by Agilent-trained 

technicians using the latest factory 

calibration procedures, automated 

repair diagnostics and genuine parts. 

You will always have the utmost 

confi dence in your measurements. 

For information regarding self 

maintenance of this product, please 

contact your Agilent offi ce.

Agilent offers a wide range of ad-

ditional expert test and measure-

ment services for your equipment, 

including initial start-up assistance, 

on-site education and training, as 

well as design, system integration, 

and project management. 

For more information on repair and 

calibration services, go to:

www.agilent.com/fi nd/removealldoubt

Agilent Email Updates

www.agilent.com/fi nd/emailupdates

Get the latest information on the 

products and applications you select.

  

Agilent Direct

www.agilent.com/fi nd/agilentdirect

Quickly choose and use your test 

equipment solutions with confi dence.

Agilent
Open

www.agilent.com/fi nd/open

Agilent Open simplifi es the process

of connecting and programming

test systems to help engineers

design, validate and manufacture 

electronic products. Agilent offers

open connectivity for a broad range 

of system-ready instruments, open 

industry software, PC-standard I/O 

and global support, which are 

combined to more easily integrate 

test system development.

For more information on Agilent 
Technologies’ products, applications or 
services, please contact your local Agilent 

offi ce. The complete list is available at:

www.agilent.com/fi nd/contactus

Americas
Canada (877) 894-4414 
Latin America 305 269 7500
United States (800) 829-4444

Asia Pacifi c
Australia  1 800 629 485
China 800 810 0189
Hong Kong  800 938 693
India  1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia  1 800 888 848
Singapore  1 800 375 8100
Taiwan 0800 047 866
Thailand  1 800 226 008 

Europe & Middle East
Austria 01 36027 71571
Belgium  32 (0) 2 404 93 40 
Denmark 45 70 13 15 15
Finland 358 (0) 10 855 2100
France 0825 010 700*
 *0.125 €/minute

Germany 07031 464 6333** 
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland  0800 80 53 53
United Kingdom 44 (0) 118 9276201
Other European Countries: 
www.agilent.com/fi nd/contactus
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