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INTRODUCTION CONTENTS 
I nis IS an inaex io a collection of no-charge publications from 
Hewlett-Packard that can help you find solutions to measure- 
ment and design problems. These publications include appli- 
cation notes, application and technical briefs, application 
bulletins, product notes, and programming notes. Please use 
them to help you to get the most from your HP solid state 
components and electronic instruments and systems, or to 
help you choose HP products that best fill your needs. 

Application notes help you use HP instruments, computers, 
and software to solve measurement problems. They are 
application-specific and typically include generic techniques 
with families of products. Product Notes are measurement 
techniques which are product-specific and often show exten- 
sions of performance outside normal lab environments, in- 
cluding performance data and explanations of specifications. 
Application Bulletins and Briefs cover the use of components 
products. 

Programming notes cover various aspects of instrument con- 
trol in a systems environment. There are two types of pro- 
gramming notes: introductory operating guides, and quick 
reference guides. An introductory operating guide shows nov- 
ices how to program an instrument with a specific controller. 
A quick reference guide gives experienced users a short but 
complete description of an instrument's HP-IB operating 
characteristics. 

How to find the information you need 
The index is organized by industry, subject, and HP model 
number. At the back of this book are abstracts of all notes 
listed in the index, organized by application, product, and pro- 
gramming notes. 
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Abstracts 
Application Notes 
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17 

43 

47 
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How to get the publication you want 
All application publications listed in the index are available 
through your local HP Sales and Service Office or the Cus- 
tomer Information Center (800) 752-0900 (US. only). The 
locations and phone numbers of HP offices are listed on the 
back pages of this book. There is no charge for application 
publications but because they cover specific topics, they are 
supplied only on request. 

To receive the publication you want as quickly as possible, 
please quote the ordering number included with each 
abstract. 

How to obtain information about an application 
not covered in this index. 
To obtain application information for HP products not listed in 
this index just call your nearest HP office, and ask for instru- 
ment, computer, or component sales, as appropriate. HP 
Sales Representatives are highly trained measurement spe- 
cialists who have access to a worldwide information network 
that includes experts in a broad range of application areas. 
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TDR Fundamentals for use with 
HP 54120T Digitizing Oscillo- 
scope and TDR 
Improving Time Domain Network 
Analysis Measurements 
Measurement of Capacitance 
Characteristics of a Liquid Crys- 
tal Cell with the HP 4284A Pre- 
cision LCR Meter 
Measurement of Capacitance 
Characteristics of a Liquid Crys- 
tal Cell with the HP 4284A Pre- 
cision LCR Meter 
Fan Testing 
Waste Water Treatment 
EnvironmentaVAutoclave Testing 
Communications Cable Testing 
Explosion Testing 
Materials Development 
Battery Testing 
Pilot Plant monitoring 
Jet Engine Testing 

AN 421-21 Pharmaceutical Process Control 
AN 421-22 Paper Process Control 
AN 421-23 Rolling Mill 

Product Notes 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
851 0-3 Measuring Dielectric Constant 

with the HP 8510 Network 
Analyzer 

54120-1 Histograms and Statistical Anal- 
ysis of Signals 

Mechanical Products 
Application Notes 
AN 217-1 

AN 243 

AN 243-1 

AN 243-3 

AN 245-2 

AN 245-3 

AN 245-4 

AN 245-5 

AN 290-1 

AN 31 6-5 

AN 325-10 

AN 325-1 1 

AN 340-1 

AN 344 

AN 348 

AN 350-4 

AN 421 -2 
AN 421-5 
AN 421-7 
AN 421 -8 
AN 421-9 
AN 421-10 

AN 421-16 
AN 421-17 
AN 421-18 
AN 421 -20 
AN 421 -24 

Recorder Economics-Replace or 
Repair 
The Fundamentals of Signal 
Analysis 
Effective Machinery Mainte- 
nance Using Vibration Analysis 
The Fundamentals of Modal 
Testing 
Measuring the Coherence Func- 
tion with the HP3582ASpectrum 
Analyzer 
Third Octave Analysis with the 
HP 3582A Spectrum Analyzer 
Accessing the HP 3582A Mem- 
ory with HP-IB 
Log Sweep with the HP 3582A 
Spectrum Analyzer 
Practical Strain Gauge Mea- 
surements 
Data Capture with the 6942A/ 
6944A Multiprogrammers 
Sub-Micro Positioning with the 
HP 5527A Laser Position Trans- 
ducer System 
Disk Drive Serve-Track Writing 
with Laser Interferometers 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Bandwidth and SamplingRate in 
Digitizing Oscilloscopes 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Line Quality and Accuracy - 
What They Are and How to 
Achieve Them 
Fan Testing 
Jet Engine Controller Testing 
Environmental/Autoclave Testing 
Communications Cable Testing 
Residential Facility Monitoring 
Canning process Characteri- 
zation 
Jet Engine Testing 
Facility Management 
Large Product Characterization 
Machine Monitoring and Control 
Appliance Testing 

Product Notes 
3561A-1 

3561 A-2 

3562A 

Using the HP 3561A Dynamic 
Signal Analyzer 
Acoustic Measurements with the 
HP 3561A 
PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-IB 

3562A-1 

3 5 6 2 A - 3 
3582A 

5527A-1 

Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Curve Fitting in the HP 3562A 
Signal Averaging with the HP 
3582A Spectrum Analyzer 
Rapid Data Collection with the 
HP 5527A Laser Position Trans- 
ducer System 

5527A Achieving Maximum Accuracy 
and Repeatability with the 5527A 

3527A-2 Achieving Maximum Accuracy 
and Repeatabilitywith the5527A 

35660A-1 Production Testing with the HP 
35660A Dynamic Signal 
Analyzer 

Microwave Communication 
Equipment 
Application Notes 
AN 57-1 

AN 64-1 

AN 64-2 

AN 64-4 

AN 150 
AN 150-1 

AN 150-4 

AN 150-7 

AN 150-8 

AN 150-9 

AN 150-10 

AN 150-1 1 

AN 170-1 

AN 170-2 

AN 181-2 

AN 191-7 

AN 21 8-2 

AN 21 8-5 

AN 270-2 

AN 283-2 

AN 283-3 

AN 286-1 

AN 314-5 

Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
Four Steps to Buying an RF/Mi- 
crowave Power Meter 
Spectrum Analyzer Basics 
Spectrum Analysis . . . AM and 
FM 
Spectrum Analysis . . . Noise 
Measurements 
Spectrum Analysis . . . Signal 
Enhancement 
Spectrum Analysis . . .Accuracy 
Improvement 
Spectrum Analysis . . . Noise 
Figure Measurement 
Spectrum Analysis . . . Field 
Strength 
Spectrum Analysis, . . Distortion 
Measurements 
HP 8640AIB Signal Generator 
Output Level Accuracy 
The 8640NB Third Order Inter- 
modulation Product Charac- 
teristics 
Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 B, 5352BCW Micro- 
wave Frequency Counter 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP5370B UniversalTime 
Interval Counter 
Obtaining Millihertr Resolution 
from the 8671A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signals from the 
HP 8672A 
Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
External Frequency Doubling of 
the 8662A Synthesized Signal 
Generator 
Low Phase Noise Applications of 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
Applications and Operation of 
the 8901 A Modulation Analyzer 
Guide to  Microwave 
Upconversion 
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AN 377-1 Automatic Frequency Profiling of 

Chirped Radar Pulses 
AN 377-2 Automated Characterization of 

Microwave Voltage Controlled 
Oscillators 
Guide toMicrowave Upconversion 
Automatic Frequency Profiling of 
Chirped Radar Pulses 

AN 31 4-5 
AN 377-1 

. . . --- - - . . . ^ .  . . .. . 
AN 311-Z 

AN 286-2 

AN 31 3-1 1 

AN 314-1 

AN 314-4 

AN 329 

AN 330-1 

AN 331-1 

AN 332 

AN 332-1 

AN 343-2 

AN 343-4 

AN 344 

AN 345-1 

AN 345-2 

AN 351 

AN 355 

AN 358-1 

AN 364-1 

AN 371 

AN 374-1 

AN 421-18 
AN 992 
AN 993 

AN 1027 
AN 1028 

Automatea l;naracrerizarion or 
Microwave Voltage Controlled 
Oscillators 
Accurate MixerlAmplif ier 
Compression Measurement 
Using the 8901A Modulation 
Analyzer 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing with the HP 
8770s Arbitrary Waveform Syn- 
thesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarlEW Test 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Automatic MIL-STD EM1 Testing 
Using the HP 85864AlB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Microwave Switching from SPDT 
to Full Access Matrix 
Novel Combinations of Micro- 
wave Switches and Step Atten- 
uators for Programming Appli- 
cations 
Dynamic Component Test Using 
Vector Modulation Analysis 
Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Characterization of High-speed 
Optical Components with an RF 
Network Analyzer 
Digital Radio Theory and Mea- 
surements 
Characterization of Frequency 
Agile Sources with the HP5371 A 
Frequency and Time Interval 
Analyzer 
Quality Gains in Telecom Aus- 
t r a I i a's Digital Microwave 
Network 
Lightwave Measurementwith the 
HP 71400A Lightwave Signal 
Analyzer 
Antenna Pattern Measurements 
Using the HP 85108 
Large Product Characterization 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
Soldering LED Components 
Surface Mount Subminiature 
LED Lamps 

Product Notes 
535044151 A 

8562A 

8566816881 
MOD21 612 

8566816881 
MODEL216 
8566016881 
MODELS 2 
8566016881 
MODELS21 

856681 
856881 
MODELS 

856681 
856881 
MODELS 

3708A 
3730-1 

5182A-1 

5371A 

8340-3 

8349-1 

8350-4 

8510-1A 

8566A-2 

856681688-1 

8642NB-1 

8642A1B-2 

8645-1 
8645-2 

8673A-1 

8673A-2 

868314-1 

868314-2 

Introductory Operating Guide for 
the HP 5350A151A with Series 
200 Computers and BASIC 
Programming Code Compatibil- 
i ty  Guide for HP Spectrum 
Analyzers 
Amplitude Modulation Measure- 
ments Using the Fast Fourier 
Transform 
A Structured Approach to Down- 
loadable Programming 
8566B168BIMODELS 21 612261 

HP 85668 and 85688 Spectrum 
Analyzer Built-In High Level 
Functions 
Storage, Display and I10 of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Storage Display and I10 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
How to Win with the HP 3708A 
High Accuracy RF Measure- 
ments Using the HP 37308 
Understanding the 5182A Wave- 
form RecorderlGenerator 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
Typical Performance of the HP 
8340 and 8341 Synthesized 
Sweepers 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscillator18349 Broadband 
Amplifier Combination 
Pulse Modulation Characteris- 
tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Using the HP 8566A Spectrum 
Analyzer for Signal Analysis 
Above 22 GHz with External 
Mixers 
Third Order lntermodulation Dis- 
tortion Measurements 
The Benefits and Use of the 
HP8642AIB 
Using Sweep Functions on the 
HP8642NB 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A Infor- 
mation 
Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signals from 2 to 60 
GHz 
Applications and Performance of 
the 8683A18 and 8684AIB Micro- 
wave Signal Generators 
Performance and Applications of 
the HP 8683140 Microwave Sig- 
nal Generators 

236-1 

8757-1 

8757-2 

8757-6 

8780A-1 

8791-1 

8901A-1 

8902A-2 

8904A 

8904A-1 

8 9 0 4 A - 2 

8904A-4 

8970A-1 

8970818-2 

8980A-1 

8 9 8 0 A - 2 
1 1729C-2 

1 1970-71 

70000-1 

85016-1 

Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Extending the Frequency Range 
of the 8901A Modulation Ana- 
lyzer 
Accurate Signal Characteri- 
zation at  Mill imeter-Wave 
Frequencies 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 
Using the HP 8904A Multifunc- 
tion Synthesizer as an FM Stereo 
Composite Generator 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the 8970s MW Noise Fig- 
ure Measurement System 
Introductory Operating Guide to 
the HP 8980A Vector Analyzer 
Dynamic Range Considerations 
of the HP 8980A Vector Analyzer 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 
HP 11970-71 Series Harmonic 
Mixers 
HP 70000 System Design 
Overview 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328N85016B 

Microwave Components 
Application Notes 
AB 5 Current Source for Diode Testing 
AB 6 PIN Diode RF Resistance 

Measurement 
AB 9 Derivation, Definition and Appli- 

cation of Noise Measure 
AB 13 Transistor Speed Up Using 

Schottky Diodes 
AB 14 Waveform Clippingwith Schottky 

Diodes 
AB 15 Waveform Clamping with 

Schottky Diodes 
AB 16 Waveform Sampling with 

Schottky Diodes 
AB 17 Noise Parameters and Noise Cir- 

cles for the HXTR-6101, -61 02, - 
6103, -6104, and -6105 Low 
Noise Transistors 

7 

WWW.HPARCHIVE.COM 



INDUSTRY INDEX 
AB 18 

AB 25 

AN 57-1 

AN 62 

AN 64-1 

AN 64-2 

AN 77-3 

AN 91 

AN 95-1 

AN 150-1 

AN 150-4 

AN 150-7 

AN 150-8 

AN 150-9 

AN 150-1 1 

AN 154 
AN 155-3 

AN 181-2 

AN 183 

AN 187-6 

AN 21 8-2 

AN 21 8-5 

AN 221A 

AN 270-2 

AN 283-3 

AN 286-1 

AN 286-2 

AN 294 

AN 312-1 

AN 313-11 

8 

The Performance of the HXTR- 
6101 at Submilliampere Bias 
Levels 
Characteristics of Zero Bias 
Detectors 
Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
TDR Fundamentals for use with 
HP 54120T Digitizing Oscillo- 
scope and TDR 
Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
Measurement of Complex 
Impedance, 1 - 1000 MHz 
How Vector Measurements Ex- 
pand Design Capabilities - 1 to 
1,000 MHz 
S-Parameter Techniques for 
Faster, More Accurate Network 
Design 
Spectrum Analysis . . . AM and 
FM 
Spectrum Analysis . . . Noise 
Measurements 
Spectrum Analysis . . . Signal 
Enhancement 
Spectrum Analysis. . . Accuracy 
Improvement 
Spectrum Analysis . . . Noise 
Figure Measurement 
Spectrum Analysis. . . Distortion 
Measurements 
S-Parameter Design 
Automating the HP 8755 Scalar 
Network Analyzer 
Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 B,5352BCWMicro- 
wave Frequency Counter 
High Frequency Swept Mea- 
surements 
Performance of the HP 8620C 
Sweep Oscillator Under Remote 
Programming 
Obtaining Millihertz Resolution 
from the 8671 A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
Automating the HP 841 OB Micro- 
wave Network Analyzer 
Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
Low Phase Noise Applications of 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
Applications and Operation of 
the 8901A Modulation Analyzer 
Accurate MixerIAmplif ier 
Compression Measurement 
Using the 8901A Modulation 
Analyzer 
Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Configuration of a Two-tone 
Sweeping Generator 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 

AN 326 

AN 327-1 

AN 329 

AN 330-1 

AN 331-1 

AN 332 

AN 332-1 

AN 339-20 

AN 344 

AN 345-1 

AN 345-2 

AN 348 

AN 358-1 

AN 371 

AN 374-1 

AN 376-1 

AN 377-2 

AN 918 

AN 922 
AN 923 

AN 929 
AN 944-1 

AN 956-1 

AN 956-3 
AN 956-4 
AN 956-5 

AN 956-6 

AN 957-1 

AN 957-2 

AN 957-3 

AN 963 

AN 967 

Principles of Microwave Connec- 
tor Care (for Higher Reliability 
and Better Measurements) 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Automatic MIL-STD EM1 Testing 
Using the HP 85864AlB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Microwave Switchingfrom SPDT 
to Full Access Matrix 
Novel Combinations of Micro- 
wave Switches and Step Atten- 
uators for Programming 
Applications 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Measurement with the HP 
71400A Lightwave Signal 
Analyzer 
Antenna Pattern Measurements 
Using the HP 85108 
Biasing Three-Terminal Devices 
for Test 
Automated Characterization of 
Microwave Voltage Controlled 
Oscillators 
Pulse and Waveform Generation 
with Step Recovery Diodes 
Application of PIN Diodes 
Schottky Barrier Diode Video 
Detectors 
Fast-Switching PIN Diodes 
Microwave Transistor Bias 
Considerations 
The Criterion for the Tangential 
Sensitivity Measurement 
Flicker Noise in Schottky Diodes 
Schottky Diode Voltage Doubler 
Dynamic Range Extension Of 
Schottky Detectors 
Temperature Dependence of 
Schottky Detector Voltage 
Sensitivity 
Broadbanding the Shunt PIN 
Diode Spot Switch 
Reducing the Insertion LOSS Of a 
Shunt PIN Diode 
Rectification Effects in PIN 
Attenuators 
Impedance Matching Tech- 
niques for Mixers and Detectors 
A LOW Noise 4 GHz Amplifier 
Using the HXTR-6101 Silicon 
Bipolar Transistor 

AN 971 

AN 972 

AN 974 

AN 975 

AN 976 

AN 979 

AN 980 

AN 981 

AN 982 

AN 983 

AN 984 

AN 985 

AN 986 

AN 987 
AN 988 

AN 989 
AN 990 

AN 991 

AN 992 
AN 993 

AN 994 

AN 995 

Product Notes 
8566816881 
MOD21612 

8566816881 
MODEL216 
8566816881 
MODELS 2 
8566816881 
MODELS21 

856681 
856881 
MODELS 

856681 
856881 
MODELS 

3561A-1 

3562A-1 

The Beam Lead Mesa PIN in 
Shunt Applications 
Two Telecommunications Power 
Amplifiers for 2 and 4 GHz Using 
the HXTR-5102 Silicon Bipolar 
Power Transistor 
Die Attach and Bonding Tech- 
niques for Diodes and Tran- 
sistors 
A 4.3 GHz Oscillator Using the 
HXTR-4101 Bipolar Transistor 
Broadband Microstrip Mixer De- 
sign - the Butterfly Mixer 
The Handling and Bonding of 
Beam Lead Devices Made Easy 
A Cost Effective Amplifier De- 
sign Approach at 425 MHz Using 
the HXTR-3101 Silicon Bipolar 
Transistor 
The Design of a 900 MHz Oscil- 
lator with the HXTR-3102 
A 900 MHz Driver Amplifier 
Stage Using the HXTR-3102 
Comb Generator Simplifies Mul- 
tiplier Design 
How to Get More Output Power 
from a Comb Generator Module 
with the Right Bias Resistance 
Achieve High Isolation in Series 
Applications with the Low Ca- 
pacitance HPND-4005 Beam 
Lead PIN 
Square Law and Linear Detec- 
tion 
Is Bias Current Necessary? 
All Schottky Diodes are Zero 
Bias Detectors 
Step Recovery Diode Doubler 
A 500 MHz Oscillator with the 
HXTR-3102 Bipolar Transistor 
Harmonic Mixing with the HSCH- 
5530 Series Dual Diode 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
A 2 GHz Power Oscillator Using 
the HXTR-4103 Bipolar Tran- 
sistor 
The Schottky Diode Mixer 

Amplitude Modulation Measure- 
ments Using the Fast Fourier 
Transform 
A Structured Approach to Down- 
loadable Programming 
8566Bl68BlMODELS 21 612261 

HP 85668 and 85688 Spectrum 
Analyzer Built-In High Level 
Functions 
Storage, Display and I10 of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Storage Display and I10 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Using the HP 3561A Dynamic 
Signal Analyzer 
Operator’s Introduction to the HP 
3562A Dynamic Signal Analyzer 

236-1 
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53; 7 1 ~  Product No 

c 
8340-2 

8340-3 

8340141 

8340A-1 

8340A-6 

8 3 4 0 A - 7 

8349-1 

8350-3 

8350-6 

8350-8 

8350-9 

8350A-1 

8 3 5 0 A - 2 

8350A-7 

83508 

84008-1 

8510-3 

851 0-6 

8510-7 

851 0-8 

8510-9 

8510-10 

8510-1 1 r 8510-12 

te Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340 and 8341 Synthesized 
Sweepers 
Typical Performance of the HP 
8340 and 8341 Synthesized 
Sweepers 
Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340I41 Synthesized Sweepers 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filterwith the HP8340A 
Synthesized Sweeper 
Microwave Noise Figure Mea- 
surements Using the HP 8340A 
Synthesized Sweeper with the 
HP 8970A Noise Figure Meter 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
OscillatorI8349 Broadband Am- 
plifier Combination 
A Penlift Dwell Circuit for the HP 
8350 Sweep Oscillator 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filter with the 8350 
Sweep Oscillator 
Leveling the HP 83508 Sweep 
Oscillator with an HP 430 Series 
Power Meter 
Output Power Flatness from the 
HP 83508 Sweep Oscillator 
Using the HP 8350A Sweep Os- 
cillator with the Wiltron-560 Sca- 
lar Network Analyzer 
Improved Frequency Accuracy 
by Calibrating HP 83590 Series 
RF Plug-ins to HP 8350A Sweep 
Oscillator Mainframe 
Microwave Noise Figure Mea- 
surements Using the HP 8350A 
Sweep Oscillator with the HP 
8970A Noise Figure Meter 
ImprovingtheOutput Power Flat- 
ness from the 83508 Sweep 
Generator 
Building Your Own HP 84088 
Automatic Network Analyzer 
Measuring Dielectric Constant 
with the HP 8510 Network 
Analyzer 
On-Wafer Measurements Using 
the HP 8510 Network Analyzer 
Amplitude and Phase Measure- 
ments of Frequency Translation 
Devices with the HP 85108 
Applying the HP 851 OB TRL Cal- 
ibration for Non-Coaxial 
Measurements 
Pulsed RF Network Measure- 
ments Using the HP 8510 B 
An Introduction to Operating the 
HP 85106 Network Analyzer 
Antenna Pattern Measurements 
Using the HP 85108 
Millimeter-Wave Measurement 
Using the HP 85108 Network 
Analyzer 

851 0-1 3 

851 0-1 4 

8510-1A 

851 OA 

8566A-2 

856681688-1 

862OC-1 

8673A-1 

8673A-2 

8683I4-1 

8753-1 

8753-2 

8756-2 

8756-4 

8756A-1 

8757-1 

8757-2 

8757-5 

8757-6 

8970A-1 

897OBIS-2 

11 7298-1 

1 1729C-2 

54120-1 

70000-1 

85016-1 

Measuring Non Insertable 
Devices 
Using Multiple Test Sets with the 
HP 85108 
Millime ter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Specifying Calibration Stan- 
dards for the HP 851 OB Network 
Analyzer 
Using the HP 8566A Spectrum 
Analyzer for Signal Analysis 
Above 22 GHz with External 
Mixers 
Third Order lntermodulation Dis- 
tortion Measurements 
Using the HP 8620C Sweep Os- 
cillator with the Wiltron 560 Sca- 
lar Network Analyzer 
Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signals from 2 to 60 
GHz 
Applications and Performance of 
the 8683AIB and 8684AIB Micro- 
wave Signal Generators 
Amplifier Measurements using 
the HP 8753 Network Analyzer 
Mixer Measurements Using the 
HP 87538 Network Analyzer 
Using the HP 11664C Detector 
Adapterto Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Automating the HP8756AScalar 
Network Analyzer 
Using AC Detection with the HP 
8756I8757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Measuring Voltage-Controlled 
Devices with the HP 8757A Sca- 
lar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89706 Noise Figure Me- 
ter and HP 89705 MW Noise Fig- 
ure Measurement System 
Phase Noise Characterization of 
Microwave Oscillators 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 
Histograms and Statistical Anal- 
ysis of Signals 
HP 70000 System Design 
Overview 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328AI850166 

Mobile Radio 
Application Notes 
AB 1 

AB 4 

AB 64 

AN 57-1 

AN 64-1 

AN 64-2 

AN 64-4 

AN 150-9 

AN 150-1 0 

AN 150-1 1 

AN 164-4 

AN 170-1 

AN 170-2 

AN 21 8-2 

AN 218-5 

AN 270-2 

AN 283-3 

AN 286-1 

AN 286-2 

AN 302-1 

AN 302-2 

AN 314-1 

AN 314-4 

AN 317 

AN 330-1 

AN 331-1 

AN 335 
AN 336 
AN 343-1 

Construction and Performance 
of High Efficiency Red, Yellow 
and Green LED Materials 
Detection and Indication of Seg- 
ment Failures in Seven Segment 
LED Displays 
Mechanical and Optical Consid- 
erations for the 0.3” Microbright 
7-Segment Display 
Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
Four Steps to Buying an RF/Mi- 
crowave Power Meter 
Spectrum Analysis . . . Noise 
Figure Measurement 
Spectrum Analysis . . . Field 
Strength 
Spectrum Analysis. . . Distortion 
Measurements 
Digital Phase Modulation (PSK) 
and Wideband FM 
HP 8640AIB Signal Generator 
Output Level Accuracy 
The 8640AIB Third Order Inter- 
modulation Product Charac- 
teristics 
Obtaining Millihertz Resolution 
from the 8671 A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
Low Phase Noise Applications of 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
Applications and Operation of 
the 8901A Modulation Analyzer 
Accurate MixerIAmplif ier 
Compression Measurement Us- 
ing the 8901A Modulation 
Analyzer 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 
Impedance Characterization of 
High Q Devices from 1 MHz to 
1000 MHz with 1 Hz Resolution 
Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarIEW Test 
Practical Design and Evaluation 
of High Frequency Circuits Using 
the HP 41 93A Vector Impedance 
Meter 
Automatic MIL-STD EM1 Testing 
Using the HP 85864AIB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Return Loss and the HP 4937A 
An Introduction to Signaling 
Measurements Applications for 
Digital Microwave Radio 
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AN 343-4 

AN 344 

AN 348 

AN 358-1 

AN 372-1 
AN 372-2 
AN 934 

AN 945 
AN 992 
AN 993 

AN 1005 

AN 1006 

AN 1007 
AN 1012 
AN 1015 

AN 1016 

AN 1017 
AN 1019 

AN 1021 

AN 1025 

AN 1026 

AN 1027 
AN 1028 

AN 1031 

Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Power Supply Testing 
Battery Testing 
5082-7300 Series Solid-state 
Display Installation Techniques 
Photometry of Red LEDs 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
Operational Considerations for 
LED Lamps and Display Devices 
Seven Segment LED Display 
Applications 
Bar Graph Array Applications 
Methods of Legend Fabrication 
Contrast Enhancement Tech- 
niques for LED Displays 
Using the HDSP-2000 Alphanu- 
meric Display Family 
LED Solid State Reliability 
Using the HLMP-47001-17001- 
7000 Series Low Current Lamps 
Utilizing LED Lamps Packaged 
on Tape and Reel 
Applications and Circuit Design 
forthe HEDS-7000 Series Digital 
Potentiometer 
Designing with Hewlett-Pack- 
ard’s HDPL-2416 Smart Display 
Soldering LED Components 
Surface Mount Subminiature 
LED Lamps 
Front Panel Design 

Product Notes 
3065-1 

3065-2 
3577A-1 

4937s 
5335A 

5371 A 

8566816881 
MOD21612 

8566816881 
MODEL216 
8566816881 
MODELS 2 
8566816881 
MODELS21 

856681 
856881 
MODELS 
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Fast Analog PC Board Testing 
with the HP 3065 
Safeguard In-Circuit 
User’s Guide to the HP 3577A 
Network Analyzer 
HP 49378 Product Note 
5335A Universal Counter User’s 
Introduction 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval Ana- 
lyzer 
Amplitude Modulation Measure- 
ments Using the Fast Fourier 
Transform 
A Structured Approach to Down- 
loadable Programming 
85668168BlMODELS 21 612261 
236-1 
HP 85668 and 85688 Spectrum 
Analyzer Built-In High Level 
Functions 
Storage, Display and I10 of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 

856681 
856881 
MODELS 

8904A 

856681688. 

8642A18-1 

8642AlB-2 

8645-1 
8645-2 

8673A-1 

8673A-2 

868314-1 

8780A-1 

8901A-1 

8 9 0 2 A - 2 

8903A-1 

8904A 

8904A-1 

Storage Display and I10 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 

.1 Third Order Intermodulation Dis- 
tortion Measurements 
The Benefits and Use of the 
HP8642AlB 
Using Sweep Functions on the 
HP8642AlB 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A Infor- 
mation 
Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signals from 2 to 60 
GHz 
Applications and Performance of 
the 8683AIB and 8684AIB Micro- 
wave Signal Generators 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Extending the Frequency Range 
of the 8901A Modulation Ana- 
lyzer 
Accurate Signal Characteri- 
zation at Mill imeter-Wave 
Frequencies 
Operating the 8903A Audio Ana- 
lyzer Below 20 Hz 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 

8970A-1 Applications and Operation of 
the 8970A Noise Figure Meter 

897081s-2 Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the 89709 MW Noise Fig- 
ure Measurement System 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 

OPTICAL COMPONENTS 
Application Notes 
AN 366-1 

AN 366-2 

11 729C-2 

How to Measure Insertion Loss 
of Optical Components 
How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 

Radar, EW, ECM, ECCM 
Application Notes 
AN 57-1 Fundamentals of RF and Micro- 

wave Noise Figure Measurement 
AN 57-2 Noise Figure Measurement 

Accuracy 
AN 64-1 Fundamentals of RF and Micro- 

wave Power Measurement 
AN 64-2 Extended Applications of Auto- 

matic Power Meters 
AN 64-4 Four Steps to Buying an RFIMi- 

crowave Power Meter 

AN 150-1 

AN 150-2 

AN 150-7 

AN 150-8 

AN 150-9 

AN 150-10 

AN 150-1 1 

AN 164-4 

AN 170-2 

AN 174-14 

AN 181-2 

AN 183 

AN 187-6 

AN 191-7 

AN 218-2 

AN 21 8-5 

AN 283-2 

AN 283-3 

AN 286-1 

AN 286-2 

AN 312-1 

AN 313-10 

AN 31 3-1 1 

AN 314-1 

AN 31 4-4 

AN 314-5 
AN 327-1 

AN 329 

Spectrum Analysis . . . AM and 
FM 
Spectrum Analysis . . . Pulsed 
RF 
Spectrum Analysis . . . Signal 
Enhancement 
Spectrum Analysis. . . Accuracy 
Improvement 
Spectrum Analysis . . . Noise 
Figure Measurement 
Spectrum Analysis . . . Field 
Strength 
Spectrum Analysis. . . Distortion 
Measurements 
Digital Phase Modulation (PSK) 
and Wideband FM 
The 8640AlB Third Order Inter- 
modulation Product Charac- 
teristics 
Radar System Characterization 
and Testing Using the HP 5345Al 
55Al56A,B,C,D Counter 
Voltage Controlled Oscillators 
Characterization Using the HP 
53508.5351 8,53528CW Micro- 
wave Frequency Counter 
High Frequency Swept Mea- 
surements 
Performance of the HP 8620C 
Sweep Oscillator Under Remote 
Programming 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ingthe HP5370B UniversalTime 
Interval Counter 
Obtaining Millihertz Resolution 
from the 8671A and 8672A 
Obtaining Leveled Pulse-Modu- ”\ 
lated Microwave Signalsfrom the 
HP 8672A 
External Frequency Doubling of 
the 8662A Synthesized Signal 
Generator 
Low Phase Noise Applications of 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
Applications and Operation of 
the 8901A Modulation Analyzer 
Accurate Mixer lAmpl i f ier  
Compression Measurement 
Using the 8901A Modulation 
Analyzer 
Configuration of a Two-tone 
Sweeping Generator 
Radar System Characterization 
and Testing 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarIEW Test 
Guide to Microwave Upconversion 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
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AN 330-1 Automatic MIL-STD EM1 Testing 

Measurement Software 
Automatic ClSPR €MI Testing 
for Conducted Emissions 
Microwave Switching from SPDT 

4 Using the HP 85864AlB EM1 

AN 331-1 

AN 332 
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AN 332-1 

AN 343-2 

AN 343-3 

AN 343-4 

AN 343-5 

AN 344 

AN 345-1 

AN 348 

AN 358-1 

AN 374-1 

AN 377-1 

AN 377-2 

AN 421-18 
AN 421-19 
AN 918 

AN 934 

AN 945 
AN 992 
AN 993 

AN 1023 

AN 1027 
AN 1028 

AN 1029 
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Novel Combinations of Micro- 
wave Switches and Step Atten- 
uators for Programming Appli- 
cations 
Dynamic Component Test Using 
Vector Modulation Analysis 
Coherent Pulsed Tests of Radar 
and EW Systems 
Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
A Calibrated Signal Simulation 
System Utilizing It0 Modulation 
Techniques 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Amplifier Measurements using 
the Scalar Network Analyzer 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Antenna Pattern Measurements 
Using the HP 8510B 
Automatic Frequency Profiling of 
Chirped Radar Pulses 
Automated Characterization of 
Microwave Voltage Controlled 
Oscillators 
Large Product Characterization 
Missile System Testing 
Pulse and Waveform Generation 
with Step Recovery Diodes 
5082-7300 Series Solid-state 
Display Installation Techniques 
Photometry of Red LEDs 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
Radiation Immunity of HP Opto- 
couplers 
Soldering LED Components 
Surface Mount Subminiature 
LED Lamps 
Luminous Contrast and Sunlight 
Readability of the HDSP-238X 
Series LED Alphanumeric Dis- 
plays for Military Applications 

Product Notes 
5350A151A Introductory Operating Guide for 

the HP 5350At51A with Series 
200 Computers and BASIC 

85668168Bt Amplitude Modulation Measure- 
MOD21612 ments Using the Fast Fourier 

Transform 
8566816881 A Structured Approach to Down- 
MODEL216 loadable Programming 
8566816881 8566Bt68BlMODELS 21 612261 

8566816881 HP 85668 and 85688 Spectrum 
MODELS21 Analyzer Built-In High Level 

Functions 

MODELS 2 236-1 

856681 
856881 
MODELS 

8566Bt 
856881 
MODELS 

8791-1 

5182A-1 

5335A 

53708-3 

5371A 

8340-2 

8340-3 

8340t41 

8340A-1 

8 3 4 0 A - 6 

8349-1 

8350-4 

8350-6 

8350-8 

Storage, Display and It0 of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Storage Display and It0 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Understanding the 5182A Wave- 
form RecordertGenerator 
5335A Universal Counter User's 
Introduction 
High Throughput Picosecond 
Characterization of Pulse 
Parameters 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval 
Analyzer 
Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340 and 8341 Synthesized 
Sweepers 
Typical Performance of the HP 
8340 and 8341 Synthesized 
Sweepers 
Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340141 Synthesized Sweepers 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filterwith theHP8340A 
Synthesized Sweeper 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscillator18349 Broadband Am- 
plifier Combination 
Pulse Modulation Characteris- 
tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filter with the 8350 
Sweep Oscillator 
Leveling the HP 83508 Sweep 
Oscillator with an HP 430 Series 
Power Meter 

8673A-1 

8673A-2 

8683t4-1 

8683t4-2 

8757-1 

8757-2 

8757-6 

8770s-2 

8780A-1 

8901A-1 

8 9 0 2 A - 2 

8970A-1 

897081s-2 

8980A-2 

11 7298-1 

1 1729C-2 

54111D 

85016-1 

8350A-1 

8510-2 

851 0-3 

8510-9 

8510-1A 

856681688-1 

8642AIB-1 

8642AlB-2 

Using the HP 8350A Sweep 
Oscillator with the Wiltron-560 
Scalar Network Analyzer 
Radar Cross-Section Measure- 
ments with the HP 851 0 Network 
Analyzer 
Measuring Dielectric Constant 
with the HP 8510 Network Ana- 
lyzer 
Pulsed RF Network Measure- 
ments Using the HP 8510 8 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Third Order lntermodulation Dis- 
tortion Measurements 
The Benefits and Use of the 
HP8642AIB 
Using Sweep Functions on the 
HP8642AtB 

Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signals from 2 to 60 
GHz 
Applications and Performance of 
the 8683AIB and 8684AIB Micro- 
wave Signal Generators 
Performance and Applications of 
the HP 8683t4D Microwave Sig- 
nal Generators 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 8756t8757 
Scalar Network Analyzers 
Effective Use of the HP 87705 
Signal Simulator System 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Extending the Frequency Range 
of the 8901A Modulation Ana- 
lyzer 
Accurate Signal Characteriza- 
t ion at Mill imeter-Wave 
Frequencies 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the 89705 MW Noise Fig- 
ure Measurement System 
Dynamic Range Considerations 
of the HP 8980A Vector Analyzer 
Phase Noise Characterization of 
Microwave Oscillators 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 
Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A185016B 

Rotating Machinery 
Application Notes 
AN 243 The Fundamentals of Signal 

Analysis 
AN 243-1 Effective Machinery Mainte- 

nance Using Vibration Analysis 
AN 243-3 The Fundamentals of Modal 

Testing 
AN 245-2 Measuring the Coherence Func- 

tion with theHP3582ASpectrum 
Analyzer 
Third Octave Analysis with the 
HP 3582A Spectrum Analyzer 
Accessing the HP 3582A Mem- 
ory with HP-IB 
Log Sweep with the HP 3582A 
Spectrum Analyzer 
Data Capture with the 6942At 
6944A Multiprogrammers 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 

AN 245-3 

AN 245-4 

AN 245-5 

AN 316-5 

AN 344 

AN 421 -2 Fan Testing 
AN 421-3 Vehicle Body Testing 
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AN 421-16 Jet Engine Testing 
AN 421-20 
AN 421-23 Rolling Mill 
AN 101 1 

Machine Monitoring and Control 

Design and Operational Consid- 
erations for the HEDS-5000 In- 
cremental Shaft Encoder 
Design of the HCTL-1 000's Dig- 
ital Filter Parameters by the 
Combination Method 

AN 1032 

Product Notes 
3324A 

3561A-1 

3561 A-2 

3562A 

3562A-1 

3562A-2 

3562A-3 
3582A 

53708-3 

35650 

35660A-1 

35660A-2 

Rotation Simulation and ADC 
Testing with Synthesized Signals 
Using the HP 3561A Dynamic 
Signal Analyzer 
Acoustic Measurements with the 
HP 3561A 
PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-IB 
Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Signal Switchingand Multi-Chan- 
ne1 Measurements with the HP 
3562A Dynamic Signal Analyzer 
Curve Fitting in the HP 3562A 
Signal Averaging with the HP 
3582A Spectrum Analyzer 
High Throughput Picosecond 
Characterization of Pulse Para- 
meters 
Introduction to Programming the 
HP 35650 Series Hardware 
Production Testing with the HP 
35660A Dynamic Signal 
Analyzer 
Single-plane Balancing with the 
HP 35660A Dynamic Signal 
Analyzer 

Satellite Communication Equipment 
Application Notes 
AB 1 

AB 4 

AB 64 

AN 57-1 

AN 64-1 

AN 64-2 

AN 150-1 

AN 150-4 

AN 150-7 

AN 150-8 

AN 150-9 

AN 150-1 1 

AN 164-4 

AN 170-1 

12 

Construction and Performance 
of High Efficiency Red, Yellow 
and Green LED Materials 
Detection and Indication of Seg- 
ment Failures in Seven Segment 
LED Displays 
Mechanical and Optical Consid- 
erations for the 0.3 Microbright 
7-Segment Display 
Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
Spectrum Analysis . . . AM and 
FM 
Spectrum Analysis . . . Noise 
Measurements 
Spectrum Analysis . . . Signal 
Enhancement 
Spectrum Analysis. . .Accuracy 
Improvement 
Spectrum Analysis . . . Noise 
Figure Measurement 
Spectrum Analysis. . . Distortion 
Measurements 
Digital Phase Modulation (PSK) 
and Wideband FM 
HP 8640AlB Signal Generator 
Output Level Accuracy 

AN 170-2 

AN 171-1 

AN 181-2 

AN 191 -7 

AN 21 8-2 

AN 21 8-5 

AN 243-2 

AN 245-1 

AN 283-2 

AN 283-3 

AN 286-1 

AN 286-2 

AN 313-1 1 

AN 314-1 

AN 31 4-4 

AN 329 

AN 330-1 

AN 331-1 

AN 332 

AN 335 
AN 336 
AN 343-1 

AN 343-4 

AN 344 

AN 345-1 

AN 345-2 

AN 348 

AN 358-1 

AN 358-2 

The 8640AlB Third Order Inter- 
modulation Product Charac- 
teristics 
Crystal Testing with the 8640AIB 
and 8405A 
Voltage Controlled Oscillators 
Characterization Using the HP 
.5350B,53518,53528CW Micro- 
wave Frequency Counter 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 
Obtaining Millihertz Resolution 
from the 8671A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
Control System Development 
Using Dynamic Signal Analyzers 
Signal Averaging with the HP 
3582A Spectrum Analyzer 
External Frequency Doubling of 
the 8662A Synthesized Signal 
Generator 
Low Phase Noise Applications of 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
Applications and Operation of 
the 8901A Modulation Analyzer 
Accurate MixerlAmplif ier 
Compression Measurement 
Using the 8901A Modulation 
Analyzer 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarlEW Test 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Automatic MIL-STD EM1 Testing 
Using the HP 85864AIB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Microwave Switching from SPDT 
to Full Access Matrix 
Return Loss and the HP 4937A 
An Introduction to Signaling 
Measurements Applications for 
Digital Microwave Radio 
Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 

An 372-1 
AN 372-2 
AN 377-1 

AN 377-2 

AN421-18 
AN 934 

AN 992 
AN 993 

AN 1005 

AN 1006 

AN 1007 
AN 1012 
AN 1015 

ANI016 

AN 1017 
AN 1021 

AN 1025 

AN 1026 

AN 1027 
AN 1028 

AN 1031 

Power Supply Testing 
Battery Testing 
Automatic Frequency Profiling of 
Chirped Radar Pulses 
Automated Characterization of 
Microwave Voltage Controlled 
Oscillators 
Large Product Characterization 
5082-7300 Series Solid-state 
Display Installation Techniques 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
Operational Considerations for 
LED Lamps and Display Devices 
Seven Segment LED Display 
Applications 
Bar Graph Array Applications 
Methods of Legend Fabrication 
Contrast Enhancement Tech- 
niques for LED Displays 
Using the HDSP-2000 Alphanu- 
meric Display Family 
LED Solid State Reliability 
Utilizing LED Lamps Packaged 
on Tape and Reel 
Applications and Circuit Design 
for the HEDS-7000 Series Digital 
Potentiometer 
Designing with Hewlett-Pack- 
ard's HDPL-2416 Smart Display 
Soldering LED Components 
Surface Mount Subminiature 
LED Lamps 
Front Panel Design n 
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MODELS21 
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MODELS 

3708A-4 
3065-2 
3730-1 
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5371 A 

8340-3 

Introductory Operating Guide for 
the HP 5350A151A with Series 
200 Computers and BASIC 
Amplitude Modulation Measure- 
ments Using the Fast Fourier 
Transform 
A Structured Approach to Down- 
loadable Programming 
85668168BlMODELS 21 612261 

HP 85668 and 85688 Spectrum 
Analyzer Built-In High Level 
Functions 
Storage, Display and I/O of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Storage Display and I/O of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
How to Win with the HP 3708A 
Safeguard In-Circuit 
High Accuracy RF Measure- 
ments Using the HP 37308 
HP 4937s Product Note 
High Throughput Picosecond 
Characterization of Pulse 
Parameters 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
Typical Performance of the HP 
8340 and 8341 Synthesized 
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tortion Measurements 
The Benefits and Use of the 
HP8642AiB 

8642A1B-2 Using Sweep Functions on the 
HP8642AiB 

8673A-1 Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 

8673A-2 Synthesized Signals from 2 to 60 
GHz 

868314-1 Applications and Performance of 
the 8683A1B and 8684AIB Micro- 

868314-2 

8757-1 

8757-2 

8757-6 

8780A-1 

8901A-1 

8902A-2 

8970A-1 

897OBiS-2 

8980A-1 

8 9 8 0 A - 2 

1 1729C-2 

85016-1 

wave Signal Generators 
Performance and Applications of 
the HP 8683140 Microwave Sig- 
nal Generators 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Extending the Frequency Range 
of the 8901A Modulation 
Analyzer 
Accurate Signal Characteriza- 
t ion at  Mil l imeter-Wave 
Frequencies 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the 8970s MW Noise Fig- 
ure Measurement System 
Introductory Operating Guide to 
the HP 8980A Vector Analyzer 
Dynamic Range Considerations 
of the HP 8980A Vector Analyzer 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A/85016B 

Semiconductors 
Application Notes 
AB 5 Current Source for Diode Testing 
AB 6 PIN Diode RF Resistance Mea- 

surement 
AB 9 Derivation, Definition and Appli- 

cation of Noise Measure 
AB 13 Transistor Speed Up Using 

Schottky Diodes 
AB 14 Waveform Clipping with Schottky 

Diodes 
AB 15 Waveform Clamping with 

Schottky Diodes 
AB 16 Waveform Sampling with 

Schottky Diodes 

AB 17 

AB 18 

AB 25 

AB 74 

AB 76 

AN 57-1 

AN 64-1 

AN 64-2 

AN 95-1 

AN 154 
AN 170-2 

AN 171-1 

AN 191-7 

AN 218-1 

AN 21 8-2 

AN 21 8-5 

AN 238 

AN 238-1 

AN 289 
AN 297-2 

AN 302-1 

AN 315 

AN 321 

AN 322 

AN 325-10 

AN 334 

AN 339-5 

AN 339-20 

Noise Parametersand NoiseCir- 
cles for the HXTR-6101, -6102, - 
6103, -6104, and -6105 Low 
Noise Transistors 
The Performance of the HXTR- 
6101 at Submilliampere Bias 
Levels 
Characteristics of Zero Bias 
Detectors 
Option 002 Tape and Reel LED 
Lamps 
Use of LED Lamps and Displays 
in Night Vision Goggle Secure 
Lighting Applications 
Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
S - Pa ra me te r Tech n iq u es for 
Faster, More Accurate Network 
Design 
S-Parameter Design 
The 8640A1B Third Order Inter- 
modulation Product Charac- 
teristics 
Crystal Testing with the 8640AlB 
and 8405A 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 
Applications 8, Performance of 
the HP8671A and 8672A Micro- 
wave Synthesizers 
Obtaining Millihertz Resolution 
from the 8671A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
Semiconductor Measurements 
with the HP 41408 Picoamme- 
ter1DC Voltage Source 
Ultra Low Current Semiconduc- 
tor DC Parameter Measurement 
System Using HP 41408 
A Stimulus for Automatic Test 
Automated Reverse Recovery 
Time Measurements of Diodes 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 
DC Parametric Analysis of Sem- 
iconductor Devices, Practical 
Applications of the 41 45A Semi- 
conductor Parameter Analyzer 
High Speed Testing and Multi- 
Bin Sorting of Varactor Diodes 
Using the HP 4277A 
Analysis of Semiconductor Ca- 
pacitance Characteristics Using 
the HP 4280A 1 MHz C Meter1 
C-V Plotter 
Sub-Micro Positioning with the 
HP 5527A Laser Position Trans- 
ducer System 
Automation of Semiconductor 
Parameter Analysis 
Multi-Frequency C-V Measure- 
ment 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 

AN 344 

AN 345-1 

AN 345-2 

AN 348 

AN 376-1 

AN 421-13 
AN 922 
AN 923 

AN 928 

AN 929 
AN 944-1 

AN 956-1 

AN 956-3 
AN 956-4 
AN 956-5 

AN 956-6 

AN 957-1 

AN 957-2 

AN 957-3 

AN 963 

AN 967 

AN 971 

AN 972 

AN 974 

AN 975 

AN 976 

AN 979 

AN 980 

AN 981 

AN 982 

AN 983 

AN 984 

AN 985 

AN 986 

AN 987 

Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Biasing Three-Terminal Devices 
for Test 
Plating Line Control 
Application of PIN Diodes 
Schottky Barrier Diode Video 
Detectors 
Applications Circuits for HCPL- 
3700 and HPCL-2601 
Fast-Switching PIN Diodes 
Microwave Transistor Bias 
Considerations 
The Criterion for the Tangential 
Sensitivity Measurement 
Flicker Noise in Schottky Diodes 
Schottky Diode Voltage Doubler 
Dynamic Range Extension of 
Schottky Detectors 
Temperature Dependence of 
Schottky Detector Volt age 
Sensitivity 
Broadbanding the Shunt PIN 
Diode Spot Switch 
Reducing the Insertion Loss of a 
Shunt PIN Diode 
Rectification Effects in PIN 
Attenuators 
Impedance Matching Tech- 
niques for Mixers and Detectors 
A Low Noise 4 GHz Amplifier 
Using the HXTR-6101 Silicon 
Bipolar Transistor 
The Beam Lead Mesa PIN in 
Shunt Applications 
Two Telecommunications Power 
Amplifiers for 2 and 4 GHz Using 
the HXTR-5102 Silicon Bipolar 
Power Transistor 
Die Attach and Bonding Tech- 
niques for Diodes and Tran- 
sistors 
A 4.3 GHz Oscillator Using the 
HXTR-4101 Bipolar Transistor 
Broadband Microstrip Mixer De- 
sign - the Butterfly Mixer 
The Handling and Bonding of 
Beam Lead Devices Made Easy 
A Cost Effective Amplifier De- 
sign Approach at 425 MHz Using 
the HXTR-3101 Silicon Bipolar 
Transistor 
The Design of a 900 MHz Oscil- 
lator with the HXTR-3102 
A 900 MHz Driver Amplifier 
Stage Using the HXTR-3102 
Comb Generator Simplifies Mul- 
tiplier Design 
How to Get More Output Power 
from a Comb Generator Module 
with the Right Bias Resistance 
Achieve High Isolation in Series 
Applications with the Low Ca- 
pacitance HPND-4005 Beam 
Lead PIN 
Square Law and Linear Detec- 
tion 
Is Bias Current Necessary? 

13 

WWW.HPARCHIVE.COM 



INDUSTRY INDEX 
AN 988 

AN 989 
AN 990 

AN 992 
AN 993 

AN 994 

AN 995 
AN 997 

AN 998 

AN 1033 

All Schottky Diodes are Zero 
Bias Detectors 
Step Recovery Diode Doubler 
A 500 MHz Oscillator with the 
HXTR-3102 Bipolar Transistor 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
A 2 GHz Power Oscillator Using 
the HXTR-4103 Bipolar Tran- 
sistor 
The Schottky Diode Mixer 
A 2 GHz Balanced Mixer Using 
SOT-23 Surface Mount Schottky 
Diodes 
A 75 Ohm 470-806 MHz Low 
Noise Amplifier Using the HXTR- 
31 21 Bipolar Transistor 
Designing with the HDSP-211X 
Smart Display Family 

Product Notes 
3561A-1 

3562A-1 

53708-2 

5527A-1 

5 5 2 7 A - 2 

851 0-6 

851 0-8 

8673A-1 

8673A-2 

868314-1 

8757-1 

8757-6 

8970A-1 

54111D 

81 800S/A-1 

81 800S/A-2 

81 800SlA-3 

Using the HP 3561A Dynamic 
Signal Analyzer 
Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Better than 1OOps Accuracy in 
HP 53708 Time Interval Mea- 
surements Through Bias Error 
Reduction 
Rapid Data Collection with the 
HP 5527A Laser Position Trans- 
ducer System 
Achieving Maximum Accuracy 
and Repeatability with the 5527A 
On-Wafer Measurements Using 
the HP 8510 Network Analyzer 
Applying the HP 851 OB TRL Cal- 
ibration for Non-Coaxial Mea- 
surements 
Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signals from 2 to 60 
GHz 
Applications and Performance of 
the 8683AlB and 8684NB Micro- 
wave Signal Generators 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Applications and Operation of 
the 8970A Noise Figure Meter 
Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 
Performing Measurements with 
the 81800A Software Pac 
Add DC Characterization Capa- 
bility to the HP 81800s 
Testing Microprocessors with 
the HP 81800s 

Telecommunications Equipment 
Application Notes 
AB 1 Construction and Performance 

of High Efficiency Red, Yellow 
and Green LED Materials 
Detection and Indication of Seg- 
ment Failures in Seven Segment 
LED Displays 

AB 4 
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AB 64 

AN 57-1 

AN 64-1 

AN 64-2 

AN 64-4 

AN 170-1 

AN 170-2 

AN 171-1 

AN 191-7 

AN 21 8-2 

AN 21 8-5 

AN 231-2 

AN 231-3 

AN 243-2 

AN 246-1 

AN 246-2 

AN 286-1 

AN 286-2 

AN 313-1 1 

AN 314-1 

AN 314-4 

AN 31 4-5 
AN 318-1 
AN 330-1 

AN 331-1 

AN 335 
AN 336 
AN-339 

AN 343-1 

AN 343-4 

AN 344 

AN 345-1 

Mechanical and Optical Consid- 
erations for the 0.3" Microbright 
7-Segment Display 
Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
Four Steps to Buying an RF/Mi- 
crowave Power Meter 
HP 8640AIB Signal Generator 
Output Level Accuracy 
The 8640A/B Third Order Inter- 
modulation Product Charac- 
teristics 
Crystal Testing with the 8640A/B 
and 8405A 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP5370B UniversalTime 
Interval Counter 
Obtaining Millihertz Resolution 
from the 8671 A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signals from the 
HP 8672A 
Codec Testing with the 3779CID 
Primary Multiplex Analyzer 
Making Te I e co m m u n i ca t i o n 
Measurements in  Complex 
Impedances 
Control System Development 
Using Dynamic Signal Analyzers 
Optimizing the Dynamic Range 
of the HP 3585A Spectrum 
Analyzer 
Measuring Phase Noise with the 
HP 3585A Spectrum Analyzer 
Applications and Operation of 
the 8901A Modulation Analyzer 
Accurate MixerIAmplif ier 
Compression Measurement Us- 
ing the 8901A Modulation 
Analyzer 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarIEW Test 
Guide to Microwave Upconversion 
The Benefits of PlAR 
Automatic MIL-STD €MI Testing 
Using the HP 85864AlB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Return Loss and the HP 4937A 
An Introduction to Signaling 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
Measurements Applications for 
Digital Microwave Radio 
Measuring Demodulator Image 
Rejection Using the HP 898OA 
Vector Analyzer 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Amplifier Measurements using 
the Scalar Network Analyzer 

AN 345-2 

AN 348 

AN 351 

AN 355 

AN 358-1 

AN 358-2 

AN 359 
AN 360 

AN 364-1 

AN 366-1 

AN 366-2 

AN 368 

AN 370-1 

AN 371 

AN 377-2 

AN 421 -8 
AN 421-18 
AN 934 

AN 945 
AN I005 

AN 1006 

AN 1007 
AN 1012 
AN 1015 

AN 1016 

AN 1017 
AN 1019 

AN 1021 

AN 1025 

AN 1026 

AN 1027 
AN 1028 

AN 1031 
AN 1035 

Mixer Measurements using the 
Scalar Network Analyzer 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Characterization of High-speed 
Optical Components with an RF 
Network Analyzer 
Digital Radio Theory and Mea- 
surements 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371 A Frequency and Time 
Interval Analyzer 
Selecting a Jitter Test Set 
Jitter Tolerance Testing Using 
External PhaselFrequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
Quality Gains in Telecom Aus- 
tralia's Digital Microwave 
Network 
How to Measure Insertion Loss 
of Optical Components 
How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 
Integrated Services Digital Net- 
work (ISDN) 23B8D Primary Ac- 
cess Rate (PAR) and Digital 
Multiplexed Interface (DMI) Test- 
ing Using the HP 37878 and a 
Protocol Analyzer 
Mixed Signal Transmission Tests 
Using the HP 3065AT Tele- 
comtest 
Lightwave Measurement with the 
HP 71400A Lightwave Signal 
Analyzer 
Automated Characterization of 
Microwave Voltage Controlled 
Oscillators 
Communications Cable Testing 
Large Product Characterization 
5082-7300 Series Solid-state 
Display Installation Techniques 
Photometry of Red LEDs 
Operational Considerations for 
LED Lamps and Display Devices 
Seven Segment LED Display 
Applications 
Bar Graph Array Applications 
Methods of Legend Fabrication 
Contrast Enhancement Tech- 
niques for LED Displays 
Using the HDSP-2000 Alphanu- 
meric Display Family 
LED Solid State Reliability 
Using the HLMP-4700/-1700/- 
7000 Series Low Current Lamps 
Utilizing LED Lamps Packaged 
on Tape and Reel 
Applications and Circuit Design 
for the HEDS-7000 Series Digital 
Potentiometer 
Designing with Hewlett-Pack- 
ard's HDPL-2416 Smart Display 
Soldering LED Components 
Surface Mount Subminiature 
LED Lamps 
Front Panel Design 
Versatile Link 
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Product Notes 
1. 4945Al HP 4945A TI 

HP-41 C-1 Personal Con 
4945A/ Introductory C --- .. . .- .^ .-. 
Sttt l tS ZUU 

8566816861 
MOD21612 

8566816881 
MODEL21 6 
8566816881 
MODELS 2 
8566816881 
MODELS21 

856681 
856881 
MODELS 

3065-2 
33258 

3561A-1 

3562A-1 

3 5 6 2 A - 2 

3562A-3 
3577A-1 

3582A 

3585A 

3708-1 

3708-2 

3708-3 

3708-4 
3708-5 

3730-1 

3776-1 
3776-2 

3776-3 

3776-4 

3776-5 

3776-6 

3785-1 
4937s 
5371A 

8145A 

8252A 

MS with HP-41C 
iputer 
)perating Guide for 

tne nr ~ Y ~ s A T I M S  with the Se- 
ries 200 Computer and BASIC 
Amplitude Modulation Measure- 
ments Using the Fast Fourier 
Transform 
A Structured Approach to Down- 
loadable Programming 
85668168BIMODELS 21 6/2261 
236-1 
HP 85668 and 85688 Spectrum 
Analyzer Built-In High Level 
Functions 
Storage Display and I10 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Safeguard In-Circuit 
Remote Operation of the HP 
33258 via RS-232 
Using the HP 3561A Dynamic 
Signal Analyzer 
Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Signal Switching and Multi- 
Channel Measurements with the 
HP 3562A Dynamic Signal 
Analyzer 
Curve Fitting in the HP 3562A 
User's Guide to the HP 3577A 
Network Analyzer 
Signal Averaging with the HP 
3582A Spectrum Analyzer 
Understanding the HP 3585A 
Spectrum Analyzer 
Noiseand Interference Effects in 
Microwave Radio Systems 
Using the HP 3708A on Micro- 
wave Radio Testing 
Determination of Residual Bit 
Error Ratio in Digital Microwave 
Systems 
How to Win with the HP 3708 A 
Testing Satellite Systems with 
the HP 3708A 
High Accuracy RF Measure- 
ments Using the HP 37308 
Measurement Principles 
Getting the Most Out of Your Ver- 
satile "LEVEL' Measurement 
Getting the Most Out of Your 
Group DelaylEnvelope Delay 
Measurement 
Getting the Most Out of Your 
End-to-end Measurements 
Simulation of Line Signaling and 
Dialing with the HP 3776A 
Simulation of Line Signaling and 
Dialing with the HP 37768 
Practical Jitter Measurements 
HP 49378 Product Note 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval 
Analyzer 
How to Measure Return Loss in 
Optical Links 
HOW to Make Accurate Fiber Op- 
tic Power Measurements 

8673A-1 

8673A-2 

868314-1 

8757-1 

8757-2 

8757-6 

8780A-1 

8791-1 

8901 A-1 

8904A 

8904A-1 

8904A-4 

8970A-1 

897OB/S-2 

8980A-1 

8980A-2 

1 1729C-2 

54201 AID 

70000-1 

85016-1 

Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signalsfrom 2 to60 
GHz 
Applications and Performance of 
the 8683AIB and 8684A/B Micro- 
wave Signal Generators 
Using AC Detection with the HP 
8756/8757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Extending the Frequency Range 
of the 8901A Modulation Ana- 
lyzer 
A Book of Ideas fo Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 
Using the HOP RAM Sequence 
mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the 8970s MW Noise Fig- 
ure Measurement System 
Introductory Operating Guide to 
the HP 8980A Vector Analyzer 
Dynamic Range Considerations 
of the HP 8980A Vector Analyzer 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 
Solving Measurement Problems 
in the Communications Industry 
HP 70000 System Design 
Overview 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328N850168 

Video Equipment - TV, VTR, etc. 
Application Notes 
AB 1 Construction and Performance 

of High Efficiency Red, Yellow 
and Green LED Materials 
Detection and Indication of Seg- 
ment Failures in Seven Segment 
LED Displays 
Mechanical and Optical Consid- 
erations for the 0.3 Microbright 
7-Segment Display 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP5370B UniversalTime 
Interval Counter 

AN 243-2 Control System Development 
Using Dynamic Signal Analyzers 

AB 4 

AB 64 

AN 191-7 

AN 246-1 

AN 246-2 

AN 286-2 

AN 302-1 

AN 302-2 

AN 313-1 1 

AN 314-1 

AN 317 

AN 330-1 

AN 331-1 

AN 339 

AN 369-1 

AN 934 

AN 945 
AN 1005 

AN 1006 

AN 1007 
AN 1012 
AN 1015 

AN 1017 
AN 1019 

AN 1021 

AN 1025 

AN 1026 

Optimizing the Dynamic Range 
Of the HP 3585A Spectrum Ana- 
lyzer 
Measuring Phase Noise with the 
HP 3585A Spectrum Analyzer 
Accurate Mixer/Ampl i f ier  
Compression Measurement 
Using the 8901A Modulation 
Analyzer 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 
Impedance Characterization of 
High Q Devices from I MHz to 
1000 MHz with 1 Hz Resolution 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing w i th  the  
HP8770S Arbitrary Waveform 
Synthesizer System 
Practical Design and Evaluation 
of High Frequency Circuits Using 
the HP4193AVector Impedance 
Meter 
Automatic MIL-STD EM1 Testing 
Using the HP 85864AIB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
Using lmpedence Measurement 
to Evaluate Electronic Compo- 
nents and Material 
5082-7300 Series Solid-state 
Display Installation Techniques 
Photometry of Red LEDs 
Operational Considerations for 
LED Lamps and Display Devices 
Seven Segment LED Display 
Applications 
Bar Graph Array Applications 
Methods of Legend Fabrication 
Contrast Enhancement Tech- 
niques for LED Displays 
LED Solid State Reliability 
Using the HLMP-4700/-1700/- 
7000 Series Low Current Lamps 
Utilizing LED Lamps Packaged 
on Tape and Reel 
Applications and Circuit Design 
for the HEDS-7000 Series Digital 
Potentiometer 
Desianino with Hewlett-Pack- 
ard's'HDFL-2416 Smart Display 

AN 1027 Soldering LED Components 
AN 1028 Surface Mount Subminiature 

LED Lamps 
AN 1031 Front Panel Design 
AN 1035 Versatile Link 

Product Notes 
8566816881 Amplitude Modulation Measure- 
MOD216/2 ments Using the Fast Fourier 

Transform 
8566816881 A Structured Approach to Down- 
MODEL216 loadable Programming 
8566816881 85668168BlMODELS 21 612261 
MODELS 2 236-1 
8566816881 HP 85668 and 85688 Spectrum 
MODELS21 Analyzer Built-In High Level 

Functions 856681688-1 Third Order lntermodulation Dis- 
tortion Measurements 
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856681 
856881 
MODELS 

856681 
8568B/ 
MODELS 

3065-2 
33258 

3326A 

3577A 

3577A-1 

3585A 

5182A-1 

856681688-1 

868314-2 

8903A-1 

Storage, Display and I/O of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Storage Display and I10 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Safeguard In-Circuit 
Remote Operation of the HP 
33258 via RS-232 
Quick Reference Guide to the 
3326A Two-Channel Synthesizer 
Loop Gain Measurements with 
the HP 3577A Network Analyzer 
User's Guide to the HP 3577A 
Network Analyzer 
Understanding the HP 3585A 
Spectrum Analyzer 
Understanding the 51 82A Wave- 
form RecorderiGenerator 
Third Order lntermodulation Dis- 
tortion Measurements 
Performance and Applications of 
the HP 868314D Microwave Sig- 
nal Generators 
Operating the 8903A Audio Ana- 
lyzer Below 20 Hz 
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A to D Converters 
I-, Application Notes 

AN 313-10 Radar System Chari 
and Testing 

AN 340-1 Using the HP 5183T 
terize Sonar Transc 
e._^*^-^ 

acterization 

to Charac- 
lucers and 

a y s l a l l l s  

Rotation Simulation and ADC 
Testing with Synthesized Signals 

AN 373 

Product Notes 
51 80A-2 Dynamic Performance Testing of 

A to D Converters 
5182A-1 Understanding the 51 82A Wave- 

form Recorder/Generator 
35650 Introduction to Programming the 

HP 35650 Series Hardware 
54111D Sub-nanosecond Single-shot 

Digitizing Using the HP 541 11 D 

AC 
Product Notes 
3561A-2 Acoustic Measurements with the 

HP 3561A 
8903A-1 Operating the 8903A Audio Ana- 

lyzer Below 20 Hz 

Air Navigation 
Application Notes 
AN 243-2 Control System Development 

Using Dynamic Signal Analyzers 

Product Notes 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
8901A-1 Extending the Frequency Range 

of the 8901A Modulation Analyzer 
8904A A Book of Ideas for Creating 

Waveforms with the HP 8904A 
8 9 0 4 A - 3 Using the HP 8904A Multifunc- 

tion Synthesizer as a Modulation 
Source for Navigation Appli- 
cations 

Alphanumeric Displays 
Application Notes 
AN 1015 Contrast Enhancement Tech- 

niques for LED Displays 
AN 1017 LED Solid State Reliability 
AN 1026 Designing with Hewlett-Pack- 

ard's HDPL-2416 Smart Display 
AN 1027 Soldering LED Components 
AN 1029 Luminous Contrast and Sunlight 

Readability of the HDSP-238X 
Series LED Alphanumeric Dis- 
plays for Military Applications 
Designing with the HDSP-211X 
Smart Display Family 

AN 1033 

Amplifiers 
Application Notes 
AB 9 Derivation, Definition and Appli- 

cation of Noise Measure 
AN 57-1 Fundamentals of RF and Micro- 

wave Noise Figure Measurement 
AN 57-2 Noise Figure Measurement 

Accuracy 
AN 95-1 S - Pa r a m et e r Techniques for 

Faster, More Accurate Network 
Design 

AN 286-2 

AN 327-1 

AN 345-1 

AN 372-3 

Product Note 
3324A 

3561A-1 

3562A-1 

3577A-1 

8 3 4 0 A - 7 

8349-1 

8350A-7 

851 0-9 

8753-1 

8756A-1 

8757-1 

8757-2 

Accurate Mixer/Amplif ier 
Compression Measurement 
Using the 8901A Modulation 
Analyzer 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 87550 Scalar Network 
Analyzers 
Amplifier Measurements using 
the Scalar Network Analyzer 
Power Component Testing 

1s 
Rotation Simulation and ADC 
Testing with Synthesized Signals 
Using the HP 3561A Dynamic 
Signal Analyzer 
Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
User's Guide to the HP 3577A 
Network Analyzer 
Microwave Noise Figure Mea- 
surements Using the HP 8340A 
Synthesized Sweeper with the 
HP 8970A Noise Figure Meter 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscillatori8349 Broadband Am- 
plifier Combination 
Microwave Noise Figure Mea- 
surements Using the HP 8350A 
Sweep Oscillator with the HP 
8970A Noise Figure Meter 
Pulsed RF Network Measure- 
ments Using the HP 8510 B 
Amplifier Measurements using 
the HP 8753 Network Analyzer 
Automating the HP8756A Scalar 
Network Analyzer 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analvzer 

8757-6 Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 

8901A-1 Extending the Frequency Range 
of the 8901A Modulation 
Analyzer 

8903A-1 Operating the 8903A Audio Ana- 
lyzer Below 20 Hz 

8970A-1 Applications and Operation of 
the 8970A Noise Figure Meter 

897OBIS-2 Applications and Operations of 
the 89708 Noise Figure Meter 
and HP 89709 MW Noise Figure 
Measurement System 

897OB/S-3 Noise Parameter Measurement 
Using the HP 89708 Noise Fig- 
ure Meter and the ATN Model 
NP4 Noise Parameter Test Set 

Amplitude Modulation 
Application Notes 
AN 91 How Vector Measurements Ex- 

pand Design Capabilities - 1 to 
1,000 MHz 

AN 150 Spectrum Analyzer Basics 
AN 150-1 Spectrum Analysis . . . AM and 

FM 
AN 150-7 Spectrum Analysis . . . Signal 
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AN 286-1 Applications and Operation of 
the 8901A Modulation Analyzer 

AN314-5 Guide to  Microwave Up 
Conversion 

Product Notes 
8566B/68B/ Amplitude Modulation Measure- 
MOD21612 ments Using the Fast Fourier 

Transform 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
8901A-1 Extending the Frequency Range 

of the 8901A Modulation 
Analyzer 

Antennas 
Application Notes 
AN 150-10 

AN 332 

AN 340-1 

Spectrum Analysis . . . Field 
Strength 
Microwave Switching from SPDT 
to Full Access Matrix 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Large Product Characterization AN 421 -18 

Product Notes 
3326A Quick Reference Guide to the 

3326A Two-Channel Synthesizer 
8510-2 Radar Cross-Section Measure- 

ments with the HP 851 0 Network 
Analyzer 

8510-1 1 Antenna Pattern Measurements 
Using the HP 85108 

8757-1 Using AC Detection with the HP 
8756/8757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 

85016-1 Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A/85016B 

8757-2 

Attenuation Measurements 
Application Notes 
AN 64-2 Extended Applications of Auto- 

matic Power Meters 
AN 155-3 Automating the HP 8755 Scalar 

Network Analyzer 
AN 170-1 HP 8640AIB Signal Generator 

Output Level Accuracy 
AN 183 High Frequency Swept Mea- 

surements 
AN 294 Semi-Automatic RF Network 

Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 875% Scalar Network 
Analyzers 
How to Measure Insertion Loss 
of Optical Components 

User's Guide to the HP 3577A 
Network Analyzer 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
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8757-5 
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8902A-2 

Using the HP 11664C Detector 
Adapterto Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Automating the HP8756A Scalar 
Network Analyzer 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Measuring Voltage-Controlled 
Devices with the HP 8757A Sca- 
lar Network Analyzer 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Accurate Signal Characteri- 
zat ion at Mill imeter-Wave 
Frequencies 

Antennas 
Application Notes 
AN314-5 Guide to Microwave Upcon- 

version 
AN 8791-1 Using Dynamic Data with the 

Frequency Agile Signal Simulator 

Audio 
Application Notes 
AN 243 

AN 245-2 

The Fundamentals of Signal 
Analysis 
Measuring the Coherence Func- 
tion with the HP3582ASpectrum 
Analyzer 
Third Octave Analysis with the 
HP 3582A Spectrum Analyzer 
Log Sweep with the HP 3582A 
Spectrum Analyzer 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
High Speed Measurement of 
Semiconductor Devices from 

AN 245-3 

AN 245-5 

AN 339 

AN 356 

Sub-PA to 1A 

Product Notes 
3324A Rotation Simulation and ADC 

Testing with Synthesized Signals 
3326A Quick Reference Guide to the 

3326A Two-Channel Synthesizer 
3458-2 High Resolution Digitizing with 

the HP 3458A 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
3577A-1 User's Guide to the HP 3577A 

Network Analyzer 
51 82A-1 Understanding the 51 82A Wave- 

form Recorder1Generator 
8903A-1 Operating the 8903A Audio Ana- 

lyzer Below 20 Hz 
8904A A Book of Ideas for Creating 

Waveforms with the HP 8904A 
8904A-1 Using the HP 8904A Multifunc- 

tion Synthesizer as a Communi- 
cations Signaling Source 
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8904A-2 Using the HP 8904A Multifunc- 
tion Synthesizer as an FM Stereo 
Composite Generator 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Modulation 
Source for Navigation Appli- 
cations 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 

8904A-3 

8904A-4 

Automatic 
Application I 
AN 155-3 

AN 222-12 

AN 270-2 

AN 283-3 

AN 289 
AN 290-2 

AN 294 

AN 297-2 

AN 31 3-1 0 

AN 314-1 

AN 31 4-2 

AN 31 6-0 

AN 31 6-5 

AN 319 

AN 324-1 
AN 328-1 

AN 330-1 

AN 331-1 

AN 332 

AN 340-1 

AN 340-1 

AN 370-1 

AN 372-1 
AN 421 -5 
AN 421 -7 
AN 421 -8 
AN421-12 
AN 421-16 
AN 421-18 
AN421-19 
AN 421 -20 

Test Systems 
Votes 

Automating the HP 8755 Scalar 
Network Analyzer 
A Signature Analysis Based Test 
System for ECL Logic 
Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
Low Phase Noise Applicationsof 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
A Stimulus for Automatic Test 
Using the HP 3497A to Control 
Industrial Wastewater Treatment 
Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Automated Reverse Recovery 
Time Measurements of Diodes 
Radar System Characterization 
and Testing 
Receiver Testing with the HP 
8770s Arbitrary Waveform Syn- 
thesizer System 
Synthesizing Magnetic Disc 
Read and Servo Signals with the 
HP 8770s Arbitrary Waveform 
Synthesizer System 
Introduction to Computer Aided 
Test 
Data Capture with the 6942Al 
6944A Multiprogrammers 
Parametric Characterization of 
Digital Circuits up to 50 MHz 
Understanding Your Test Fixture 
Practical Test System Signal 
Switching 
Automatic MIL-STD €MI Testing 
Using the HP 85864AIB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 
Microwave Switching from SPDT 
to Full Access Matrix 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Reducing Fixture - Induced 
Test Failures 
Mixed Signal Transmission Tests 
using an HP 3065CT 
Power Supply Testing 
Jet Engine Controller Testing 
EnvironmentalIAutoclave Testing 
Communications Cable Testing 
Materials Development 
Jet Engine Testing 
Large Product Characterization 
Missile System Testing 
Machine Monitoring and Control 

AN 421-24 
AN 426 

Product Note 
5350A151 A 

3065-2 
3065-3 

3065-4 

3324A 

3326A 

3421 A-2 

3561A-1 

3562A-1 

3562A-2 

51 80A-3 

5182A-1 

6031A132Al 
33Al38A 

8340A-1 

8349-1 

84088-1 

8510-2 

851 0-1 A 

8642AlB-1 

8642AlB-2 

8645-1 
8645-2 

8756-4 

8756A-1 

8901A-1 

8903A-1 

8904A 

Appliance Testing 
File Sharing Between HP Basic/ 
WS, HP BasiciUX and HP-UX for 
HP 9000 Series 300 Computers 

Introductory Operating Guide for 
the HP 5350A151A with Series 
200 Computers and BASIC 
Safeguard In-Circuit 
Adding Remote Fixturing Capa- 
bility to the HP 3065 
Fixturing for High-speed Signal 
Integrity on the HP 3065AT Com- 
binational Test System 
Rotation Simulation and ADC 
Testing with Synthesized Signals 
Quick Reference Guide to the 
3326A Two-Channel Synthesizer 
The 3421A Data Acquisition/ 
Control Unit 
Using the HP 3561A Dynamic 
Signal Analyzer 
Operator's Introduction to theHP 
3562A Dynamic Signal Analyzer 
Signal Switchingand Multi-Chan- 
ne1 Measurements with the HP 
3562A Dynamic Signal Analyzer 
General Purpose Subroutines 
for the 5180A Waveform 
Recorders 
Understanding the 51 82A Wave- 
form RecordeVGenerator 
Quick Reference Guide HP Sys- 
tems Power Supplies Models 
6031A, 6032A, 6033A and 
6038A 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscil latori8349 Broadband 
Amplifier Combination 
Building Your Own HP 84088 
Automatic Network Analyzer 
Radar Cross-Section Measure- 
ments with the HP 851 0 Network 
Analyzer 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
The Benefits and Use of the 
HP8642AiB 
Using Sweep Functions on the 
HP8642AlB 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A 
Information 
How to Automate the HP 5344s 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Automating the HP8756A Scalar 
Network Analyzer 
Extending the Frequency Range 
of  the 8901A Modulation 
Analyzer 
Operating the 8903A Audio Ana- 
lyzer Below 20 Hz 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
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M Stereo 

Composite Generator 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Modulation 
Source for Navigation Appli- 
cations 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 

117298-1 Phase Noise Characterization of 
Microwave Oscillators 

11 729C-2 Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 

8 9 0 4 A - 3 

8904A-4 

Bar Codes 
Application Notes 
AB 59 HP 16800A116801A Bar Code 

Reader Configuration Guide for 
a DEC VT-100 or Lear Siegler 
ADM-31 to a DEC PDP-11 
Computer 
HP 16800A/16801A Bar Code 
Reader Configuration Guide for 
an IBM 327613278 Terminal 
HP 16800A116801A Bar Code 
Reader Configuration Guide for 
an IBM 4955F Series I Process 
Control CPUiProtocol Converter 
and an IBM 3101 Terminal 
HP 16800A/16801 A Bar Code 
Reader Configuration Guide for 
an IBM 5101 Personal Computer 
HP 16800A/16801A Bar Code 
Reader Configuration Guide for 
a MICOM Micro280 Message 
Concentrator 
ESD Control in Portable Bar 
Code Readers 
Interfacing the HP Smartwand 
Optical Sensing with the HBCS- 
1100 

AB 61 

AB 62 

AB 63 

AB 68 

AB 75 

AB 77 
AN 1008 

Battery ChargingIDischarging 
Application Notes 
AN 250-2 Battery Charging1Discharging 
AN 372-2 Battery Testing 
AN 421-14 Battery Testing 

Board Test Systems Networking 
Application Notes 
AN 314-2 Synthesizing Magnetic Disc 

Read and Servo Signals with the 
HP8770S Arbitrary Waveform 
Synthesizer System 

Product Notes 
6031A/32A/ Quick Reference Guide HP Sys- 
33A138A tems Power Supplies Models 

6031A, 6032A, 6033A and 
6038A 

Bode Plot 
Application Notes 
AN 243-2 Control System Development 

Using Dynamic Signal Analyzers 
AN 325-1 1 Disk Drive Servo-Track Writing 

with Laser Interferometers 

Product Notes 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
3577A Loop Gain Measurements with 

the HP 3577A Network Analyzer 
3577A-1 User's Guide to the HP 3577A 

Network Analyzer 

CRT Displays 
Application Notes 
AN 366-1 How to Measure Insertion Loss 

of Optical Components 

Cable 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 
How Vector Measurements Ex- 
pand Design Capabilities - 1 to 
1,000 MHz 

AN 174-10 Measuring Electrical Length 
Delay of Cables 

AN191-6 Precise Cable Length and 
Matching Measurements Using 
the HP 53708 Universal Time In- 
terval Counter and HP 53638 
Time Interval Probes 
Connecting a DEC VAX to an HP 
Plotter or Film Recorder 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 
Improving Time Domain Network 
Analysis Measurements 

AN 91 

AN 229-14 

AN 302-1 

AN 367 

AN 421-8 Communications Cable Testing 

Product Notes 
3577A-1 

8673A-2 

8757-1 

User's Guide to the HP 3577A 
Network Analyzer 
Synthesized Signals from 2 to 60 
GHz 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 

85016-1 Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A/85016B 

8757-2 

Calibration 
Application Notes 
AN 57-2 Fundamentals of RF and Micro- 

wave Power Measurement 
AN 77-3 Measurement of  Complex 

Impedance, I - 1000 MHz 
AN 150-8 Spectrum Analysis. . . Accuracy 

Improvement 
AN 170-1 HP 8640A/B Signal Generator 

Output Level Accuracy 
AN 183 High Frequency Swept Mea- 

surements 
AN 187-6 Performance of the HP 8620C 

Sweep Oscillator Under Remote 
Programming 

AN 191-1 AutomaticZeroCalibrationofthe 
HP 5359ATime Synthesizer at a 
Designated Remote Location 
Automating the HP8410B Micro- 
wave Network Analyzer 

AN 221A 

AN 243-1 

AN 245-2 

AN 286-1 

AN 294 

AN 332 

AN 340-1 

341-2 
AN 358-1 

AN 358-2 

Effective Machinery Mainte- 
nance Using Vibration Analysis 
Measuring the Coherence Func- 
tion with the HP3582A Spectrum 
An a I y z e r 
Applications and Operation of 
the 8901A Modulation Analyzer 
Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Microwave Switching from SPDT 
to Full Access Matrix 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Simulating Sensor Signals 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 

Product Notes 
3458-3 

53708-2 

5371A 

5527A 

81 52A 

8350A-2 

851 0-8 

8510-13 

8510-1A 

8756-2 

8756-4 

890244-2 

Electronic Calibration of the 
3458A 
Better than 1 Oops Accuracy in 
HP 53708 Time Interval Mea- 
surements Through Bias Error 
Reduction 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
Achieving Maximum Accuracy 
and Repeatability with the 5527A 
How to Make Accurate Fiber Op- 
tic Power Measurements 
Improved Frequency Accuracy 
by Calibrating HP 83590 Series 
RF Plug-ins to HP 8350A Sweep 
Oscillator Mainframe 
Applying the HP 851 OB TRL Cal- 
ibrat ion for Non-Coaxial  
Measurements 
Measuring Non lnsertable 
Devices 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Using the HP 11 664C Detector 
Adapter to Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Accurate Signal Characteri- 
zat ion at Mill imeter-Wave 
Frequencies 

Coaxial Systems 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 
Improving Time Domain Network 
Analysis Measurements 
Fundamentals of RF and Micro- 
wave Power Measurement 

AN 62-1 

AN 64-1 
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AN 31 2. 
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AN 332-1 
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Extended Applications of Auto- 
matic Power Meters 
Measurement of Complex 
Impedance, 1 - 1000 MHz 
How Vector Measurements Ex- 
pand Design Capabilities - 1 to 
1,000 MHz 
Automating the HP 8755 Scalar 
Network Analyzer 
High Frequency Swept Mea- 
surements 
Performance of the HP 8620C 
Sweep Oscillator Under Remote 
Programming 
Automating the HP 84108 Micro- 
wave Network Analyzer 
Protocol Converters: Linking HP 
Graphics Peripherals with IBM 
Networks1Systems 
Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Configuration of a Two-tone 
Sweeping Generator 
Principles of Microwave Connec- 
tor Care (for Higher Reliability 
and Better Measurements) 
Extended Dynamic Range Of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 
Microwave Switching from SPDT 
to Full Access Matrix 
Novel Combinations of Micro- 
wave Switches and Step Atten- 
uators for Programming Appli- 
cations 

Product Notes 
8340A-1 Increasing the Frequency 

Switching Speed on the HP 
8340A Synthesized Sweeper 

8340A-6 Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filterwith the HP8340A 
Synthesized Sweeper 

8340A-7 Microwave Noise Figure Mea- 
surements Using the HP 8340A 
Synthesized Sweeper with the 
HP 8970A Noise Figure Meter 

8350-3 A Penlift Dwell Circuit for the HP 
8350 Sweep Oscillator 

8350-6 Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filter with the 8350 
Sweep Oscillator 
Using the HP 8350A Sweep 
Oscillator with the Wiltron-560 
Scalar Network Analyzer 

8350A-7 Microwave Noise Figure Mea- 
surements Using the HP 8350A 
Sweep Oscillator with the HP 
8970A Noise Figure Meter 
Using the HP 8620C Sweep 
Oscillator with the Wiltron 560 
Scalar Network Analyzer 
Automating the HP8756AScalar 
Network Analyzer 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 

8350A-1 
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8757-2 V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 

54120-1 Histrograms and Statistical Anal- 
ysis of Signals 

85016-1 Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A1850168 

Communications 
Application Notes 
AN 181-2 

AN 191-7 

AN 283-3 

AN 314-1 

AN 31 4-4 

AN 31 4-5 
AN 318-1 
AN 332 

AN 336 
AN 343-1 

AN 358-1 

AN 358-2 

AN 359 
AN 366-2 

AN 377-1 

AN 377-2 

AN 421 -8 
AN 421-18 
AN 421-19 
AN 422 

Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 B,5352BCW Micro- 
wave Frequency Counter 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP5370B UniversalTime 
Interval Counter 
Low Phase Noise Applicationsof 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
Receiver Testing wi th the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadariEW Test 
Guide to Microwave Upconversion 
The Benefits of P/AR 
Microwave Switching from SPDT 
to Full Access Matrix 
An Introduction to Signaling 
Measurements Applications for 
Digital Microwave Radio 
Characterization of Frequency 
Agile Sources with the HP5371 A 
Frequency and Time Interval 
Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 
Selecting a Jitter Test Set 
How to Measure Return Loss 
of  Connectorized Optical 
Components 
Automatic Frequency Profiling of 
Chirped Radar Pulses 
Automated Characterization of 
Microwave Voltage Controlled 
Oscillators 
Communications Cable Testing 
Large Product Characterization 
Missile System Testing 
X.25 Data Communications 

Product Notes 
495X-1 Computer Control of HP's Pro- 

tocol Analyzer Family 
4945A1 HP 4945A TlMS with HP-41C 
HP-41C-I Personal Computer 
4945A1 Introductory Operating Guide for 
HP-7%-1 the HP 4945ATlMS with the HP- 

75C Personal Computer 
4945A1 Introductory Operating Guide for 
SERIES 200 the HP 4945A TlMS with the Se- 

ries 200 Computer and BASIC 
8566816881 Amplitude Modulation Measure- 
MOD21612 ments Using the Fast Fourier 

Transform 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 

3562A 

3562A-1 

3582A 

3708-4 
3730-1 

53706-3 

5371 A 

81 45A 

81 52A 

8340A-1 

8642AiB-1 

8642AiB-2 

8645-1 
8645-2 

868314-2 

8780A-1 

8791-1 

8901A-1 

8903A-1 

8904A 

8904A-1 

8904A-2 
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54201 AID 

85016-1 

PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-IB 
Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Signal Averaging with the HP 
3582A Spectrum Analyzer 
How to Win with the 3708A 
High Accuracy RF Measure- 
ments Using the HP 37308 
High Throughput Picosecond 
Characterization of Pulse 
Parameters 
Product Note Specif icat ion 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
How to Measure Return Loss in 
Optical Links 
How to Make Accurate Fiber Op- 
tic Power Measurements 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
The Benefits and Use of the 
HP8642A1B 
Using Sweep Functions on the 
HP8642AIB 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A 
Information 
Performance and Applications of 
the HP 868314D Microwave Sig- 
nal Generators 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Extending the Frequency Range 
of the 8901A Modulation 
Analyzer 
Operating the 8903A Audio Ana- 
lyzer Below 20 Hz 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 
Using the HP 8904A Multifunc- 
tion Synthesizerasan FM Stereo 
Composite Generator 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 
Production Testing with the HP 
35660A Dynamic Signal 
Analyzer 
Single plane Balancing with the 
HP 35660A Dynamic Signal , 
Analyzer 
Solving Measurement Problems 
in the Communications Industry 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328Al85016B 
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AN 339-1 1 

AN 339-20 

AN 343-2 

ntals of RF and Micro- 
je  Figure Measurement 
igure Measurement 

. ._.. .--tor Measurements Ex- 
pand Design Capabilities - 1 to 
1,000 MHz 
Automating the HP 8755 Scalar 
Network Analyzer 
Voltage Controlled Oscillators 
Characterization Using the HP 
53506,5351 B,5352BCW Micro- 
wave Frequency Counter 
Measurement of Propagation 
Delays Using the HP 53708 
Time Interval Counter and HP 
53638 Time Interval Probes 
Semiconductor Measurements 
with the HP 41408 Picoamme- 
ter1DC Voltage Source 
Ultra Low Current Semiconduc- 
tor DC Parameter Measurement 
System Using HP 41408 
Accurate Mixer/Ampli f ier 
Compression Measurement Us- 
ing the 8901A Modulation 
Analyzer 
A Stimulus for Automatic Test 
Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 
Impedance Characterization of 
High Q Devices from 1 MHz to 
1000 MHz with 1 Hz Resolution 
DC Parametric Analysis of Sem- 
iconductor Devices, Practical 
Applications of the 4145A Semi- 
conductor Parameter Analyzer 
Power Supply Programming with 
the 6942A Multiprogrammer 
Data Capture with the 6942A/ 
6944A Multiprogrammers 
Practical Design and Evaluation 
of High Frequency Circuits Using 
the HP 4193AVector Impedance 
Meter 
Parametric Characterization of 
Digital Circuits up to 50 MHz 
High Speed Testing and Multi- 
Bin Sorting of Varactor Diodes 
Using the HP 4277A 
Analysis of Semiconductor Ca- 
pacitance Characteristics Using 
the HP 4280A 1 MHz C Meter1 
C-V Plotter 
Microwave Switching from SPDT 
to Full Access Matrix 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
Crosstalk and Impedance Mea- 
surements of PC Board Pattern 
Filter Test for Production and In- 
coming Inspection 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Dynamic Component Test Using 
Vector Modulation Analysis 

AN 345-1 

AN 345-2 

AN 358-1 

AN 366-1 

AN 366-2 

AN 369-1 

AN 369-2 
AN 369-3 

AN 369-4 

AN 369-6 

AN 369-8 

AN 372-3 
AN 376-1 

Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
How to Measure Insertion Loss 
of Optical Components 
How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 
Using Impedance Measurement 
to Evaluate Electronic Compo- 
nents and Materials 
Tantalum Capacitor Measurement 
Magnetic Herd Measurment Us- 
ing a Constant Test Current 
Impedance Measurement at In- 
coming Inspection 
Impedance Testing Using Scan- 
ner - The HP 4284A Precision 
LCR Meter 
Wide Range DC Current Biased 
Inductance Measurement Using 
the HP 4284A Precision LCR 
Meter and the HP 42841A Bias 
Current Source 
Power Component Testing 
Biasing Three-Terminal Devices 
for Test 

Product Notes 
3561A-1 

3562A-1 

4284A 

53708-3 

5371A 

6031 Ai32Ai 
33Ai38A 

81 45A 

8152A 

8349-1 

8350-8 

8510-6 

8510-9 

851 0-1 0 

851 0-1 2 

8645-1 
8645-2 

Using the HP 3561A Dynamic 
Signal Analyzer 
Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Impedance Testing Using 
Scanner 
High Throughput Picosecond 
Characterization of Pulse 
Parameters 
Product Note Specif icat ion 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
Quick Reference Guide HP Sys- 
tems Power Supplies Models 
6031A, 6032A, 6033A and 
6038A 
How to Measure Return Loss in 
Optical Links 
How to Make Accurate Fiber Op- 
tic Power Measurements 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscillator/8349 Broadband Am- 
plifier Combination 
Leveling the HP 83508 Sweep 
Oscillator with an HP 430 Series 
Power Meter 
On-Wafer Measurements Using 
the HP 8510 Network Analyzer 
Pulsed RF Network Measure- 
ments Using the HP 8510 B 
An Introduction to Operating the 
HP 85108 Network Analyzer 
Millimeter-Wave Measurement 
Using the HP 85108 Network 
Analyzer 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A 
Information 

8753-1 

8753-2 

8756-2 

8756-4 

8756A-1 

8757-1 

8757-2 

8757-6 

8970A-1 

897OB/S-2 

897086-3 

85016-1 

Amplifier Measurements using 
the HP 8753 Network Analyzer 
Mixer Measurements Using the 
HP 87538 Network Analyzer 
Using the HP 11 664C Detector 
Adapter to Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 53445 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Automating the HP 8756A Scalar 
Network Analyzer 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 8756/8757 
Scalar Network Analyzers 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the 89705 MW Noise Fig- 
ure Measurement System 
Noise Parameter Measurement 
Using the HP 89708 Noise Fig- 
ure Meter and the ATN Model 
NP4 Noise Parameter Test Set 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A185016B 

Computer Aided Engineering - EE 
Application Notes 
AN 350-4 Line Quality and Accuracy - 

What They Are and How to 
Achieve Them 

AN 350-5 Using an External Plotter Buffer 
with your Plotter and PC 

AN 420 EPROM Card Troubleshooting 
for the HP 9000 Series 2001300 
Pascal and BASIC Workstations 

Computer Aided Engineering - ME 
Application Notes 
AN 243-3 

AN 350-4 

The Fundamentals of Modal 
Testing 
Line Quality and Accuracy - 
What They Are and How to  
Achieve Them 
Using an External Plotter Buffer 
with your Plotter and PC 

AN 350-5 

Product Notes 
3562A-2 SignalSwitchingandMulti-Chan- 

ne1 Measurements with the HP 
3562A Dynamic Signal Analyzer 

Computer Aided Test 
Application Notes 
AN 421-1132 Data Acquisition and Computer 

Aided Test Application Summary 
Series 

Product Notes 
34800-1 Programming and Demonstra- 

tion Guide to the PTM1300 Func- 
tional Test Manager Software 
Package. 

21 

WWW.HPARCHIVE.COM 



SUBJECT INDEX 
Crystal Filters 
Application Notes 
AN 91 How Vector Measurements Ex- 

pand Design Capabilities - 1 to 
1,000 MHz 

AN 171-1 Crystal Testing with the 8640AlB 
and 8405A 

AN 294 Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 

AN 339 

Product Notes 
3577A-1 

8756-4 

User's Guide to the HP 3577A 
Network Analyzer 
How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 

Computer Crystals 
Application Notes 
AN 91 How Vector Measurements Ex- 

pand Design Capabilities - 1 to 
1,000 MHz 

AN 171-1 Crystal Testing with the 8640AlB 
and 8405A 

AN 200-2 Fundamentals of Quartz 
Oscillators 

AN 302-1 Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 

AN 302-2 Impedance Characterization of 
High Q Devices from 1 MHz to 
1000 MHz with 1 Hz Resolution 
Practical Design and Evaluation 
of High Frequency Circuits Using 
the HP 41 93A Vector Impedance 
Meter 

AN 317 

Product Notes 
3577A-1 

DC 
Application Notes 
AN 238-1 

User's Guide to the HP 3577A 
Network Analyzer 

Ultra Low Current Semiconduc- 
tor DC Parameter Measurement 
System Using HP 41408 
DC Parametric Analysis of Semi- 
conductor Devices, Practical 
Applications of the 4145A 
Semiconductor Parameter 
Analyzer 

AN315 

AN 372-1 Power Supply Testing 
AN 372-2 Battery Testing 
AN 372-3 Power Component Testing 

Data Acquisition 
Application Notes 
AN 191-7 High Speed Timing Acquisition 

and Statistical Jitter Analysis us- 
ing the HP 53706 Universal Time 
Interval Counter 

AN 21 7-1 Recorder Economics-Replaceor 
Repair 

AN 243-3 The Fundamentals of Modal 
Testing 

AN 290 Practical Tern p e r at u re Mea- 
surements 

AN 290-1 

AN 290-2 

AN 313-10 

AN 31 6-0 

AN 31 6-5 

AN 339-20 

AN 421-1 

AN 421 -2 
AN 421 -3 
AN 421 -4 
AN 421-5 
AN 421-6 

AN 421-7 

AN 421-8 
AN 421-9 
AN 421-10 

AN 421-1 1 
AN 421-12 
AN 421-13 
AN 421 -1 4 
AN 421 -1 5 
AN 421-16 
AN 421-17 
AN 421-18 
AN 421-19 
AN 421 -20 
AN 421-21 
AN 421 -22 
AN 421 -23 
AN 421 -24 
AN 421 -25 
AN 421 -26 
AN 421 -27 
AN 421 -28 
AN 421-29 
AN 421-30 
AN 421-31 
AN 421 -32 

AN 426 

AN 1036 

Practical Strain Gauge Mea- 
surements 
Using the HP 3497A to Control 
Industrial Wastewater Treatment 
Radar System Characterization 
and Testing 
Introduction to Computer Aided 
Test 
Data Capture with the 6942Al 
6944A Multiprogrammers 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Data Acquisition and Computer 
Aided Test Application Notes for 
32 Industries in Series 
Fan Testing 
Vehicle Body Testing 
Waste Water Treatment 
Jet Engine Controller Testing 
Internal Combustion Engine 
Testing 
EnvironmentallAutoclave 
Testing 
Communications Cable Testing 
Residential Facility Monitoring 
Canning process Charac- 
terization 
Explosion Testing 
Materials Development 
Plating Line Control 
Battery Testing 
Pilot Plant monitoring 
Jet Engine Testing 
Facility Management 
Large Product Characterization 
Missile System Testing 
Machine Monitoring and Control 
Pharmaceutical Process Control 
Paper Process Control 
Rolling Mill 
Appliance Testing 
Air Frame Testing 
On-Road Vehicle Testing 
Pumping Station Control 
Receiver Testing 
Bed of Nails Test: DA Converter 
Environmental Test Auto Radio 
Sonar System Testing 
En v i r on m e n t Test E I ec t r i cal 
Subassembly 
Filesharing Between HPBASlCl 
WS, HP BASlClUXand HP-UXfor 
HP 9000 Series 300 COmpUterS 
Solid State Relay Introduction 

Product Notes 
495X-1 Computer Control of HP's Pro- 

tocol Analyzer Family 
3421 A-2 The 3421A Data Acquisition/ 

Control Unit 
3562A-2 Signal Switching and Multi- 

Channel Measurements with the 
HP 3562A Dynamic Signal 
Analyzer 

3852-1 PN 3852-1 Programming Guide 
to the HP 3852A and the HP 
1000 
Multitasking on the HP 3852A 
Data Acquisition Control Unit 

3852-3 
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51 80A-3 General Purpose Subroutines 
for the 5180A Waveform 
Recorders 
Rapid Data Collection with the 
HP 5527A Laser Position Trans- 
ducer System 

35650 Introduction to Programming the 
HP 35650 Series Hardware 

44458A Using the HP DACQl300 Pro- 
gramming Guide 

De-em beddi ng/Em beddi ng 
Measurements 
Product Notes 
851 0-8 

5527A-1 

Applying the HP 851 OB TRL Cal- 
ibrat ion for Non-Coaxial 
Measurements 

Decoder/Driver Circuitry 
Application Notes 
AB 4 Detection and Indication of Seg- 

ment Failures in Seven Segment 
LED Displays 

AN 934 5082-7300 Series Solid-state 
Display Installation Techniques 

AN 1006 Seven Segment LED Display 
Applications 

AN 1007 Bar Graph Array Applications 
AN 1035 Versatile Link 

Dielectric Constant Measurements 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 
Improving Time Domain Network 
Analysis Measurements 

AN 62-1 

Product Notes 
851 0-3 Measuring Dielectric Constant 

with the HP 8510 Network 
Analyzer 

54120-1 Histrograms and Statistical Anal- 
ysis of Signals 

Digital Communications 
Application Notes 
AN 191-7 

AN 231 -2 

AN 314-1 

AN 31 4-5 
AN 341-1 

AN 343-1 

AN 343-4 

AN 343-5 
AN 355 

AN 358-1 

High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP5370B UniversalTime 
Interval Counter 
Codec Testing with the 3779ClD 
Primary Multiplex Analyzer 
Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Guideto Microwave Upconversion 
Testing a Complex LSllVLSl IC 
with a Low-Cost Measurement 
Set-up 
Measurements Applications for 
Digital Microwave Radio 
Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
Simulating Sensor Signals 
Digital Radio Theory and Mea- 
surements 
Characterization of Frequency 
Aoile Sources with the HP5371A 
FFequency and Time Interval 
Analyzer 

I . _I__- 
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c 

AN 358-2 

r- 
AN 359 
... _.. 

Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 
Selecting a Jitter Test Set 
Jitter Tolerance Testing using 
PhaseiFrequency Modulated 
Services and Bit Error Rate Test 
Sets 
Integrated Services Digital Net- 
work (ISDN) 23B&D Primary Ac- 
cess Rate (PAR) and Digital 
Multiplexed Interface (DMI) test- 
ing using the HP 37878 and Pro- 
tocol Analyzer 

AN 934 5082-7300 Series Solid-state 
Display Installation Techniques 

AN 1022 100 MBaud Fiber Optic Link De- 
sign with Discrete Components 

AN 1035 Versatile Link 

A N  360 

AN 368 

Product Notes 
3708-1 Noise and Interference Effects in 

Microwave Radio Systems 
3708-2 Using the HP 3708A on Micro- 

wave Radio Testing 
3708-3 Determination of Residual Bit 

Error Ratio in Digital Microwave 
Systems 

3708-4 How to Win with the 3708A 
3776-1 Measurement Principles 
3776-2 Getting the Most Out of Your Ver- 

satile "LEVEL" Measurement 
3776-3 Getting the Most Out of Your 

Group DelayiEnvelope Delay 
Measurement 
Getting the Most Out of Your 
End-to-end Measurements 
Simulation of Line Signaling and 
Dialina with the HP 3776A 

3776-4 

3776-5 

3776-6 

3785-1 
53708-3 

5371A 

8645-1 
8645-2 

8780A-1 

8791-1 

8980A-1 

8901A-1 

., 
Simulation of Line Signaling and 
Dialing with the HP 37768 
Practical Jitter Measurements 
High Throughput Picosecond 
Characterization of Pulse 
Parameters 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval 
Analyzer 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A 
Information 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Noise Parameter Measurement 
Using the HP 89708 Noise Fig- 
ure Meter and the ATN Model 
NP4 Noise Paramenter Test Set 
Extending the Frequency Range 
of the 8901A Modulation 
Analyzer 

Digital Data Transmission 
Application Notes 
AN 191-7 High Speed Timing Acquisition 

and Statistical Jitter Analysis us- 
ing the HP5370B UniversalTime 
Interval Counter 
The Benefits of PiAR AN 318-1 

AN 341-1 Testing a Complex LSliVLSl IC 
with a Low-Cost Measurement 
Set-up 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 
Jitter Tolerance Testing Using 
External Phase/Frequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
How to Measure Insertion Loss 
of Optical Components 

AN 358-2 

AN 360 

AN 366-1 

AN 1035 Versatile Link 

Product Notes 
4945A1 HP 4945A TlMS with HP-41C 
HP-41C-I Personal Computer 
4945Ai Introductory Operating Guide for 
SERIES 200 the HP 4945A TlMS with the Se- 

ries 200 Computer and BASIC 
3708-1 Noiseand Interference Effects in 

Microwave Radio Systems 
3708-2 Using the HP 3708A on Micro- 

wave Radio Testing 
3708-3 Determination of Residual Bit 

Error Ratio in Digital Microwave 
Systems 

3708-4 How to Win with the 3708A 
3776-1 Measurement Principles 
53708-3 High Throughput Picosecond 

Characterization of Pulse 
Parameters 

5371 A Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 

8901A-1 Extending the Frequency Range 
of the 8901A Modulation 
Analyzer 

Digital Troubleshooting 
Application Notes 
AN 163-2 

AN 191-2 

New Techniques of Digi ta l  
Troubleshooting 
Determining Digital Circuit Tim- 
ing Tolerance to Optimize Ad- 
justment or Design 

AN 191-5 Measurement of Propagation 
Delays Using the HP 53708 
Time Interval Counter and HP 
53638 Time Interval Probes 
An Index to Signature Analysis 
Publications 
Application Articles on Signature 
Analysis 
A Manager's Guide to Signature 
Analysis 
Guidelines for Signature Analy- 
sis: Understanding the Signature 
Measurement 

AN 222-6 Troubleshooting with Composite 
Signatures 

AN 222-1 2 A Signature Analysis Based Test 
System for ECL Logic 

AN 324-1 Understanding Your Test Fixture 
AN 340-1 Reducing Fixture-induced Test 

Failures 
AN 341-1 Testing a Complex LSIiVLSI IC 

with a Low-Cost Measurement 
Set-up 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 

AN 222-0 

AN 222-2 

AN 222-3 

AN 222-4 

AN 358-2 

AN 360 Jitter Tolerance Testing Using 
External PhaseiFrequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
Integrated Services Data Net- 
work (ISDN) 23B&D Primary Ac- 
cess Rate (PAR) and Digital 
Multiplexed Interface (DMI) test- 
ing using the HP 37878 and Pro- 
tocol Analyzer 
Mixed Signal Transmission Tests 
Using the HP 3065CT 

AN 368 

AN 370-1 

Product Notes 
5006 Quick Reference Guide for the 

HP 5006A Signature Analyzer 
3065-2 Safeguard In-Circuit 
3065-3 Adding Remote Fixturing to the 

HP 3065 
3065-4 Fixturing for High-speed Signal 

lntegrityon the HP3065ATCom- 
binational Test System 

3776-5 Simulation of Line Signaling and 
Dialing with the HP 3776A 

3776-6 Simulation of Line Signaling and 
Dialing with the HP 37768 

5371 A Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 1 1 D 

Distortion 
Application Notes 
AN 150-1 1 

AN 170-2 

Spectrum Analysis. . . Distortion 
Measurements 
The 8640AiB Third Order Inter- 
modulation Product Charac- 
teristics 
Optimizing the Dynamic Range 
of the HP 3585A Spectrum 
Analyzer 

AN 246-1 

Product Notes 
33258 Remote Operation of the HP 

3325B via RS-232 
3326A Quick Reference Guide to the 

3326A Two-Channel Synthesizer 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
3562A-3 Curve Fitting in the HP 3562A 
3582A Signal Averaging with the HP 

3582A Spectrum Analyzer 
3585A Understanding the HP 3585A 

Spectrum Analyzer 
856681688-1 Third Order lntermodulation Dis- 

tortion Measurements 
8903A-1 Operating the 8903A Audio Ana- 

lyzer Below 20 Hz 

EM1 
Application Notes 
AN 150-10 

AN 330-1 

Spectrum Analysis . . . Field 
Strength 
Automatic MIL-STD EM1 Testing 
Using the HP 85864AiB EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 

AN 331-1 

AN 1035 Versatile Link 
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SUBJECT INDEX 
Product Notes 
8567A Downloadable Programming 

Guide and Toolkit 
54111D Sub-nanosecond Single-shot 

Digitizing Using the HP 541 1 I D  

Electrical Length 
Application Notes 
AN 191-6 Precise Cable Length and 

Matching Measurements Using 
the HP 53708 Universal Time In- 
terval Counter and HP 53638 
Time Interval Probes 

Product Notes 
3577A-1 User's Guide to the HP 3577A 

Network Analyzer 

Electronic Warfare (EW) 
Application Notes 
AN 181-2 

AN 191-7 

AN 218-1 

AN 218-5 

AN 290-1 

AN 313-10 

AN 31 4-4 

AN 31 4-5 
AN 332 

AN 358-1 

Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 B, 5352BCW Micro- 
wave Frequency Counter 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing theHP5370BUniversalTime 
Interval Counter 
Applications & Performance of 
the HP8671A and 8672A Micro- 
wave Synthesizers 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
Practical Strain Gauge Mea- 
surements 
Radar System Characterization 
and Testing 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadariEW Test 
Guide to Microwave Upconversion 
Microwave Switching from SPDT 
to Full Access Matrix 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 

Product Notes 
5182A-1 

53708-3 

5371 A 

8340A-1 

8340A-6 

8350-4 

8350-6 

8683/4-2 
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Understanding the 51 82A Wave- 
form RecorderiGenerator 
High Throughput Picosecond 
Characterization of Pulse 
Parameters 
Product Note Specification 
Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Reduced Harmonic Distortion 
Using the Integra TMF-I800H 
Tracking Filterwith the HP8340A 
Synthesized Sweeper 
Pulse Modulation Characteris- 
tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filter with the 8350 
Sweep Oscillator 
Performance and Applications of 
the HP 868314D Microwave Sig- 
nal Generators 

8780A-1 Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 

8791-1 Using Dynamic Data with the 
Frequency Agile Signal Simulator 

8980A-1 Introductory Operating Guide to 
the HP 8980A Vector Analyzer 

85016-1 Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328A/85016B 

Emulation, Microprocessors 
Application Notes 
AN 150-8 

AN 341-1 

Spectrum Analysis . . .Accuracy 
Improvement 
Testing a Complex LSI/VLSI IC 
with a Low-Cost Measurement 
Set-up 

Error Analysis 
Application Notes 
AN 64-1 

AN 77-3 

AN 170-1 

AN 183 

AN 191-7 

AN 221A 

AN 302-1 

AN 358-2 

AN 368 

Fundamentals of RF and Micro- 
wave Power Measurement 
Measurement of Complex 
Impedance, 1 - 1000 MHz 
HP 8640A1B Signal Generator 
Output Level Accuracy 
High Frequency Swept Mea- 
surements 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 
Automating the HP 841 OB Micro- 
wave Network Analyzer 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 
Integrated Services Digital Net- 
work (ISDN) 23B&D Primary Ac- 
cess Rate (PAR) and Digital 
Multiplexed Interface (DMI) test- 
ing using the HP 37878 and Pro- 
tocol Analyzer 

Product Notes 
5371 A Product Note Specification 

Guide for the HP 5371A Fre- 
quency and Time Interval 
Analyzer 

Factory Data Collection 
Application Notes 
AN 217-1 

AN 290-2 

AN 31 6-0 

AN 31 6-5 

AN 421 -4 
AN 421 -1 0 

AN 421-13 
AN 421-15 
AN 421-18 
AN 421-20 
AN 421-22 
AN 421 -23 

Recorder Economics-replace or 
Repair 
Using the HP 3497A to Control 
Industrial Wastewater Treatment 
Introduction to Computer Aided 
Test 
Data Capture with the 6942Al 
6944A Multiprogramrners 
Waste Water Treatment 
Canning process Characteri- 
zation 
Plating Line Control 
Pilot Plant monitoring 
Large Product Characterization 
Machine Monitoring and Control 
Paper Process Control 
Rolling Mill 

AN 426 Filesharing Between HPBASlCl 
WS, HPBASIC/UXand HP-UXfor 
HP 9000 Series 300 Computers 
Solid State Relay Introduction AN 1036 

Product Notes 
3421 A-2 

5527A-1 

The 3421A Data Acquisition/ 
Control Unit 
Rapid Data Collection with the 
HP 5527A Laser Position Trans- 
ducer System 

Fiber Optics 
Application Notes 
AB 65 

AB 71 

AB 73 

AB 78 

AN 191-7 

AN 351 

AN 358-2 

AN 362 

AN 366-2 

AN 1022 

AN 1035 

Using 501125 pm Optical Fiber 
with Hewlett-Packard Com- 
ponents 
200 pm PCS Fiber with HP Fiber 
Optic Transmitters and Re- 
ceivers 
Low Cost FiberOpticTransmitter 
and Receiver Interface Circuits 
Low Cost Fiber Optic Links 
for Digital Applications up to 
150MBd 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 
Characterization of High-speed 
Optical Components with an RF 
Network Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 
Bit Error Rate Measurements on 
Optical Fiber Systems 
How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 
100 MBaud Fiber Optic Link De- 
sign with Discrete Components 
Versatile Link 

Product Notes 
TB101 Fiber Optic SMA Connector 

Technology 
TBI 02 Fiber/Cable Selection for LED 

Based Local Communications 
Systems 

TBI 04 Baseband Video Transmission 
with Low Cost Fiber Optic 
Components 

TBI 05 ST Connector/Cable Guide 
53708-3 High Throughput Picosecond 

Characterization of Pulse 
Parameters 
How to Measure Return Loss in 
Optical Links 
How to Make Accurate Fiber Op- 
tic Power Measurements 

8145A 

81 52A 

Fourier Analysis 
Application Notes 
AN 243 The Fundamentals of Signal 

Analysis 
AN 243-1 Effective Machinery Mainte- 

nance Using Vibration Analysis 
AN 243-2 Control System Development 

Using Dynamic Signal Analyzers 
AN 243-3 The Fundamentals of Modal 

Testing 
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AN 245-2 Measuring the Coherence Fi 

tion with the HP 3582A Spect 
Analyzer 
Third Octave Analysis with 
HP 3582A Spectrum Analyzi 

AN 245-3 
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inc- 
rum 
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AN 245-4 Accessing tne nr  XILIZA Mem- 
ory with HP-I8 

AN 245-5 Log Sweep with the HP 3582A 
Spectrum Analyzer 

AN 313-10 Radar System Characterization 
and Testing 

Product Notes 
3561A-1 Using the HP 3561A Dynamic 

Signal Analyzer 
3561 A-2 Acoustic Measurements with the 

HP 3561A 
3562 Programming Guide for the HP 

3562A Dynamic Signal Analyzer 
with the HP 9000 Basic 
Workstation 

3562A-1 Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 

3562A-2 Signal Switching and Multi- 
Channel Measurements with the 
HP 3562A Dynamic Signal 
Analyzer 

3 5 6 2 A - 3 Curve Fitting in the HP 3562A 
3582A Signal Averaging with the HP 

3582A Spectrum Analyzer 
35650 Introduction to Programming the 

HP 35650 Series Hardware 

Frequency 
Application Notes 
AN 150-8 r AN171-1 

AN 

AN 

AN 

AN 

AN 

74-6 

74-7 

74-8 

74-1 2 

74-1 4 

AN 181-2 

AN 187-6 

AN 191-4 

AN 200-1 

AN 200-2 

AN 200-4 

AN 207 

AN 243-3 r AN246-2 

Spectrum Analysis. . .Accuracy 
Improvement 
Crystal Testing with the 8640A/B 
and 8405A 
Measuring the Stability of a Fre- 
quency Source 
Measuring Fractional Frequency 
Standard Deviation (Sigma) Ver- 
sus Averaging Time (TAU) 
Measuring FM Peak-to-Peak 
Deviation 
Measuring Frequency Sweep 
Linearity of Sweep Generators 
Radar System Characterization 
and Testing Using the HP 5345N 
55A/56A,B,C,D Counter 
Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 B, 53528 CW Micro- 
wave Frequency Counter 
Performance of the HP 8620C 
Sweep Oscillator Under Remote 
Programming 
Using the HP 53708 Universal 
Time Interval Counter to Char- 
acterize Pulse Width, Repetition 
Rate, and Jitter 
Fundamentalsof Microwave Fre- 
quency Counters 
Fundamentals of Quartz 
Oscillators 
Understanding Frequency 
Counter Specifications 
Understanding and Using Phase 
Noise in the Frequency Domain 
The Fundamentals of Modal 
Testing 
Measuring Phase Noise with the 
HP 3585A Spectrum Analyzer 

AN 270-2 Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
Applications and Operation of 
the 8901A Modulation Analyzer 
Frequency Profile Using an HP 
5345A Time Synthesizer 
Frequency Profile Using an HP 
5370A Universal Time Interval 
Counter and an HP 5359A Time 
Synthesizer 

AN 286-1 

AN 287-2 

AN 287-3 

Product Notes 
5350A151 A Introductory Operating Guide for 

the HP 5350Ai51A with Series 
200 Computers and BASIC 

3585A Understanding the HP 3585A 
Spectrum Analyzer 

5334A-1 Remote and Front Panel Opera- 
tion of the 5334A Universal 
Counter 

5335A 5335A Universal Counter User's 
Introduction 

8350A-2 Improved Frequency Accuracy 
by Calibrating HP 83590 Series 
RF Plug-ins to HP 8350A Sweep 
Oscillator Mainframe 

8901A-1 Extending the Frequency Range 
of the 8901A Modulation 
Analyzer 

8903A-1 Operating the 8903A Audio Ana- 
lyzer Below 20 Hz 

35650 Introduction to Programming the 
HP 35650 Series Hardware 

Frequency Modulation 
Application Notes 
AN 150 
AN 150-1 

AN 174-8 

AN 181-2 

AN 290-1 

AN 291-1 

AN 31 4-5 
AN 358-1 

AN 360 

AN 377-1 

Spectrum Analyzer Basics 
Spectrum Analysis . . . AM and 
FM 
Measuring FM Peak-to-Peak 
Deviation 
Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 8,5352BCW Micro- 
wave Frequency Counter 
Practical Strain Gauge Mea- 
surements 
User's Guide to the 5355/56 
Automatic Frequency Converter 
Guide to Microwave Upconversion 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Jitter Tolerance Testing using 
External Phase/Frequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
Automatic Frequency Profiling 
of Chirped Radar Pulses 

Product Notes 
5371A Product Note Specification 

Guide for the HP 5371A Fre- 
quency and Time Interval  
Analyzer 

8791 -1 Using Dynamic Data with the 
Frequency Agile Signal Simulator 

8902A-2 Accurate Signal Characteriza- 
t ion at Mill imeter-Wave 
Frequencies 

Frequency Multiplication 
Application Notes 
AN 283-2 External Frequency Doubling of 

the 8662A Synthesized Signal 
Generator 
Applications Circuits for HCPL- 
3700 and HPCL-2601 
Comb Generator Simplifies Mul- 
tiplier Design 
How to Get More Output Power 
from a Comb Generator Module 
with the Right Bias Resistance 
Step Recovery Diode Doubler 

AN 928 

AN 983 

AN 984 

AN 989 

Product Notes 
8683/4-2 Performance and Applications of 

the HP 8683/4D Microwave Sig- 
nal Generators 

Frequency Stability (Short-Term) 
Application Notes 
AN 174-7 Measuring Fractional Frequency 

Standard Deviation (Sigma) Ver- 
sus Averaging Time (TAU) 

AN 181-2 Voltage Controlled Oscillators 
Characterization Using the HP 
53508,5351 8, 53528 CW Micro- 
wave Frequency Counter 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 

AN 191-7 

Product Notes 
3562A-1 Operator's Introduction to the HP 

3562A Dynamic Signal Analyzer 
53706-3 High Throughput Picosecond 

Character izat ion of Pulse 
Parameters 
How to Automate the HP 53445 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 

8756-4 

1 1729C-2 

Frequency Standards 
Application Notes 
AN 52-4 Contribution of HP Clocks to the 

BIH's International Atomic Time 
Scale 

AN 171-1 Crystal Testing with the 8640A/B 
and 8405A 

AN 174-6 Measuring the Stability of a Fre- 
quency Source 

AN 174-7 Measuring Fractional Frequency 
Standard Deviation (Sigma) Ver- 
sus Averaging Time (TAU) 
Fundamentals of Quartz Oscil- 
lators 

AN 200-2 

Frequency Synthesizers 
Application Notes 
AN 91 How Vector Measurements Ex- 

pand Design Capabilities - 1 to 
1,000 MHz 
Digital Phase Modulation (PSK) 
and Wideband FM 
Performance of the HP 8620C 
Sweep Oscillator Under Remote 
Programming 

AN 218-2 Obtaining Millihertz Resolution 
from the 8671A and 8672A 

AN 164-4 

AN 187-6 
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SUBJECT INDEX 
AN 21 8-5 

AN 283-2 

AN 283-3 

AN 289 
AN 31 4-5 
AN 329 

AN 340-1 

AN 360 

AN 401-15 

Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
External Frequency Doubling of 
the 8662A Synthesized Signal 
Generator 
Low Phase Noise Applicationsof 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
A Stimulus for Automatic Test 
Guide to Microwave Upconversion 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Jitter Tolerance Testing using 
External PhaselFrequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
8672A Synthesized Signal Gen- 
erator - HP 1000 HP-IB 
Programming 

Product Notes 
33258 Remote Operation of the HP 

33258 via RS-232 
3326A Quick Reference Guide to the 

3326A Two-Channel Synthesizer 
8340-2 Generating Phase-Coherent Mi- 

crowave Signals with the HP 
8340 and 8341 Synthesized 
Sweepers 
Typical Performance of the HP 
8340 and 8341 Synthesized 
Sweepers 

8340/41 Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340I41 Synthesized Sweepers 

8340-3 

8642NB-1 The Benefits and Use of the 
HP8642AlB 

8642NB-2 

8645-1 
8645-2 

8673A-1 

Using Sweep Functions on the 
HP8642NB 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A Infor- 
mation 
Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 

8780A-1 Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 

8791-1 Using Dynamic Data with the 
Frequency Agile Signal Simulator 

11729C-2 Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 

Graphics 
Application Notes 
AN 21 7-1 RecorderEconomics-Replaceor 

Repair 
AN 229-1 1 Protocol Converters: Linking HP 

Graphics Peripherals with IBM 
Networks/Systems 
Using Your HP Plotter with an 
IBM Mainframe - For ISSCO 
Software Users 
Using Your Plotter with an IBM 
Mainframe - For SAS/Graph 
Software Users 
Line Quality and Accuracy - 
What They Are and How to 
Achieve Them 

AN 350-1 

AN 350-3 

AN 350-4 

26 

AN 350-5 Using an External Plotter Buffer 
with your Plotter and PC 

Group Delay 
Application Notes 
AN 123 Floating Measurements and 

Guarding 
AN 221A AutomatingtheHP841OBMicro- 

wave Network Analyzer 
AN 339 Parametric Analysis for Elec- 

tronic Components and Circuit 
Evaluation Using the HP 4194A 

Product Notes 
3730-1 High Accuracy RF Measure- 

ments Using the HP 37308 
3776-3 Getting the Most Out of Your 

Group DelaylEnvelope Delay 
Measurement 

IC Testing 
Application Notes 
AN 191-7 High Speed Timing Acquisition 

and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Testing a Complex LSI/VLSI IC 
with a Low-Cost Measurement 
Set-up 

AN 339-20 

AN 341-1 

Product Notes 
3065-2 Safeguard In-Circuit 
53708-3 High Throughput Picosecond 

Characterization of Pulse 
Parameters 

818OOSIA-1 Performing Measurements with 
the 81800A Software Pac 

81800S/A-2 Add DC Characterization Capa- 
bility to the HP81800S 

81800S/A-3 Testing Microprocessors with 
the HP81800S 

Impedance 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 

AN 62-1 Improving Time Domain Network 
Analysis Measurements 

AN 77-3 Measurement of Complex 
Impedance, 1 - 1000 MHz 

AN 154 S-Parameter Design 
AN 183 High Frequency Swept Mea- 

surements 
AN 221A Automatingthe HP8410B Micro- 

wave Network Analyzer 
AN 231-3 Making Telecommunication 

Measurements in  Complex 
Impedances 

AN 294 Semi-Automatic RF Network 
Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 

AN 302-2 Impedance Characterization of 
High Q Devices from 1 MHz to 
1000 MHz with 1 Hz Resolution 

AN 302-1 

AN 317 

AN 321 

AN 322 

AN 339 

AN 339-3 

AN 339-6 

AN 340-1 

AN 343-2 

AN 356 

AN 367 

AN 369-6 

AN 369-8 

Practical Design and Evaluation 
of High Frequency Circuits Using 
the HP4193AVector Impedance 
Meter 
High Speed Testing and Multi- 
Bin Sorting of Varactor Diodes 
Using the HP 4277A 
Analysis of Semiconductor Ca- 
pacitance Characteristics Using 
the HP 4280A 1 MHz C Meter/ 
C-V Plotter 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
Crosstalk and Impedance Mea- 
surements of PC Board Pattern 
Static Head testing for Disc 
Drives 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Dynamic Component Test Using 
Vector Modulation Analysis 
High Speed Measurement of 
Semiconductor Devices from 

Improving Time Domain Network 
Analysis Measurements 
Impedance Testing Using Scan- 
ner - the HP 4284A Precision 
LCR Meter 
Wide Range DC Current Biased 
Inductance Measurement Using 
the HP4284A Precision LCR Me- 
ter and HP 42841A Bias Current 
Source 

Sub-PA to 1A 

Product Notes 
3562A-1 

851 0-1 A 

Operator's Introduction to the HP 
3562A Dynamic Signal Analyzer 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 

54120-1 Histrograms and Statistical Anal- 
ysis of Signals 

Indicators 
Application Notes 
AN 1005 Operational Considerations for 

LED Lamps and Display Devices 
AN 1012 Methods of Legend Fabrication 
AN 1015 Contrast Enhancement Tech- 

niques for LED Displays 
AN 1017 LED Solid State Reliability 
AN 1019 Using the HLMP-4700/-1700/- 

7000 Series Low Current Lamps 
AN 1021 Utilizing LED Lamps Packaged 

on Tape and Reel 
AN 1027 Soldering LED Components 
AN 1028 Surface Mount Subminiature 

LED Lamps 
AN 1031 Front Panel Design 

Insertion GainlLoss 
Application Notes 
AN 57-1 Fundamentals of RF and Micro- 

wave Noise Figure Measurement 
AN 57-2 Noise Figure Measurement 

Accuracy 
AN 154 S-Parameter Design 
AN 155-3 Automating the HP 8755 Scalar 

Network Analyzer 
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Measurements Using the HP 
8754A Network Analyzer and the 
HP 9825A Desktop Computer 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4184A 

AN 345-1 Amplifier Measurements using 
the Scalar Network Analyzer 

AN 345-2 Mixer Measurements using the 
Scalar Network Analyzer 

AN 366-1 How to Measure Insertion Loss 
of Optical Components 

AN 366-2 How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 

AN 327-1 

AN 339 

Product Notes 
851 0-1 0 

8510-1A 

8753-1 

8753-2 

8756-2 

8756-4 

8757-1 

8757-2 

8757-5 

8757-6 

8970A-1 

897OBIS-2 

An Introduction to Operating the 
HP 85108 Network Analyzer 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Amplifier Measurements Using 
the HP 8753 Network Analyzer 
Mixer Measurements Using the 
HP 8753 Network Analyzer 
Using the HP 11 664C Detector 
Adapter to Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Measuring Voltage-Controlled 
Devices with the HP 8757A Sca- 
lar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Applications and Operation of 
the 8970A Noise Figure Meter 
Applications and Operation of 
the HP 89708 Noise Figure Me- 
ter and the HP 89708 MW Noise 
Figure Measurement System 

Interface Bus (HP-16) 
Application Notes 
AN 318-1 The Benefits of PlAR 
AN 332 Microwave Switching from SPDT 

to Full Access Matrix 
AN 401-4 5342A Microwave Frequency 

Counter - HP 1000 HP-18 
Programming 
8672A Synthesized Signal Gen- 
erator - HP 1000 HP-IB 
Programming 

AN 401-15 

Product Notes 
4945Al HP 4945A TlMS with HP-41C 
HP-41 C-1 Personal Computer 
4945Al Introductory Operating Guide for 
SERIES 200 the HP 4945A TlMS with the Se- 

ries 200 Computer and BASIC 
3562 Programming Guide for the HP 

3562A Dynamic Signal Analyzer 
with the HP 9000 Basic Work- 
station 

3562A-2 Signal Switchingand Multi-Chan- 
ne1 Measurements with the HP 
3562A Dynamic Signal Analyzer 
Building Your Own HP 84088 
Automatic Network Analyzer 
Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 

Isolators 
Application Notes 
A0 60 

AB 69 

AN 947 

AN 948 

84088-1 

11 729C-2 

Applications Circuits for HCPL- 
3700 and HCPL-2601 
CMOS Circuit Design Using 
Hewlett-Packard Optocouplers 
Digital Data Transmission Using 
Optically Coupled Isolators 
Performance of the 6N135, 
6N136 and 6N137 Optocouplers 
in Short to Moderate Length Dig- 
ital Data Transmission Systems 
Applications for Low Input Cur- 
rent, High Gain Optocouplers 
Linear Applications of Opto- 
couplers 
Consideration of CTR Variations 
in Optically Coupled Isolator Cir- 
cuit Designs 
Threshold Sensing for Industrial 
Control Systems with the HCPL- 
3700 Interface Optocoupler 
Designing with the HCPL-4100 
and HCPL-4200 Current Loop 
Optocouplers 
Solid State Relay Introduction 

AN 951-1 

AN 951-2 

AN 1002 

AN 1004 

AN 1018 

AN 1036 

Product Notes 
TB103 High Speed Optocouplers vs 

Pulse Transformers 
8757-1 Using AC Detection with the HP 

875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 

8757-2 

Jitter 
Application Notes 
AN 174-5 Determining Probability Densi- 

ties (Histograms) with the HP 
5345A Electronic Counter 

AN 191-4 Using the HP 53708 Universal 
Time Interval Counter to Char- 
acterize Pulse Width, Repetition 
Rate, and Jitter 
High Speed Timing Acquisition 
and Statistical Jitter Analysis Us- 
ing the HP 53708 UniversalTime 
Interval Counter 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 

AN 191-7 

AN 313-11 

AN 314-2 Synthesizing Magnetic Disc 
Read and Servo Signals with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 

AN 358-3 Time Domain Characterization 
of Magnetic Disc Drives 

AN 359 Selecting a Jitter Test Set 
AN 360 Jitter Tolerance Testing Using 

External Phase/Frequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 

AN 358-2 

Product Notes 
53708-3 High Throughput Picosecond 

Character izat ion of Pulse 
Parameters 

5371A Product Note Speci f icat ion 
Guide for the HP 5371A Fre- 
quency and Time In te rva l  
Analyzer 

Light-Emitting Diodes (LEDs) 
Application Notes 
AB 1 

AB 4 

AB 64 

AB 74 

AB 76 

AN 372-3 
AN 934 

AN 1005 

AN 1006 

AN 1007 
AN 1015 

AN 1016 

AN 1017 
AN 1027 
AN 1031 
AN 1033 

AN 1035 
AN 1036 

Construction and Performance 
of High Efficiency Red, Yellow 
and Green LED Materials 
Detection and Indication of Seg- 
ment Failures in Seven Segment 
LED Displays 
Mechanical and Optical Consid- 
erations for the 0.3" Microbright 
7-Segment Display 
Option 002 Tape and Reel LED 
Lamps 
Use of LED Lamps and Displays 
in Night Vision Goggle Secure 
Lighting Applications 
Power Component Testing 
5082-7300 Series Solid-state 
Display Installation Techniques 
Operational Considerations for 
LED Lamps and Display Devices 
Seven Segment LED Display 
Applications 
Bar Graph Array Applications 
Contrast Enhancement Tech- 
niques for LED Displays . 
Using the HDSP-2000 Alphanu- 
meric Display Family 
LED Solid State Reliability 
Soldering LED Components 
Front Panel Design 
Designing with the HDSP-21 1X 
Smart Display Family 
Versatile Link 
Solid State Relay Introduction 

Limiters 
Application Notes 
AB 14 Waveform Clipping with Schottky 

Diodes 
AB 15 Waveform Clamping with 

Schottky Diodes 

Logic, Logic Test 
Application Notes 
AN 163-2 New Techniques of Digi ta l  

Troubleshooting 
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SUBJECT INDEX 
AN 191-2 

AN 222-0 

AN 222-2 

AN 222-3 

AN 222-4 

AN 222-6 

AN 222-1 2 

AN 297-1 

AN 319 

AN 341-1 

Determining Digital Circuit Tim- 
ing Tolerance to Optimize Ad- 
justment or Design 
An Index to Signature Analysis 
Publications 
Application Articles on Signature 
Analysis 
A Manager's Guide to Signature 
Analysis 
Guidelines for Signature Analy- 
sis: Understanding the Signature 
Measurement 
Troubleshooting with Composite 
Signatures 
A Signature Analysis Based Test 
System for ECL Logic 
8161A Programmable Pulse 
Generator 
Parametric Characterization of 
Digital Circuits up to 50 MHz 
Testing a Complex LSI/VLSI IC 
with a Low-Cost Measurement 
Set-up 

Product Notes 
5006 Quick Reference Guide for the 

HP 5006A Signature Analyzer 
1631A/D-1 A Guide to Cross-Domain 

Analysis 
1631AiD-2 Measurement Reference Guide 

Loop Gain 
Application Notes 
AN 243-2 Control System Development 

Using Dynamic Signal Analyzers 
AN 245-5 Log Sweep with the HP 3582A 

Spectrum Analyzer 

Product Notes 
3577A Loop Gain Measurements with 

the HP 3577A Network Analyzer 

Manufacturing 
Application Notes 
AN314-1 Receiver Testing with the 

HP8770S Arbitrary Waveform 
Synthesizer System 

AN314-2 Synthesizing Magnetic Disc 
Read and Servo Signals with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Introduction to Computer Aided 
Test 
Power Supply Programming with 
the 6942A Multiprogrammer 
Data Capture with the 6942A/ 
6944A Multiprogrammers 
Sub-Micro Positioning with the 
HP 5527A Laser Position Trans- 
ducer System 

AN 325-1 1 Disk Drive Servo-Tracking Writ- 
ing with Laser Interferometers 

AN 332 MicrowaveSwitching from SPDT 
to Full Access Matrix 

AN 339-20 Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Testing a Complex LSllVLSl IC 
with a Low-Cost Measurement 
Set-up 

AN 372-1 Power Supply Testing 
AN 372-2 Battery Testing 
AN 421-2 Fan Testing 
AN 421-3 Vehicle Body Testing 

AN 316-0 

AN 31 6-4 

AN 316-5 

AN 325-10 

AN 341-1 

AN 421 -4 
AN 421 -6 

AN 421-7 
AN 421-10 

AN 421-12 
AN 421-14 
AN 421-15 
AN421-17 
AN 421-18 
AN 421 -20 
AN 421-21 
AN 421 -22 
AN 421-23 
AN 421-24 

Waste Water Treatment 
Internal Combustion Engine 
Testing 
Environmental/Autoclave Testing 
Canning process Characteri- 
zation 
Materials Development 
Battery Testing 
Pilot Plant monitoring 
Facility Management 
Large Product Characterization 
Machine Monitoring and Control 
Pharmaceutical Process Control 
Paper Process Control 
Rolling Mill 
Appliance Testing 

AN 421-18 
AN 421 -1 9 
AN 421 -20 
AN 421-21 
AN 421-22 
AN 421 -23 
AN 421 -24 
AN 421-25 
AN 421 -26 
AN 421-27 
AN 421 -28 
AN 421 -29 
AN 421 -30 
AN 421-31 
AN 421-32 

Materials Measurements 
Application Notes 
AN 421-10 Canning process Characteri- 

zation 
AN 421-1 1 Explosion Testing 
AN 421-12 Materials Development 
AN 421-22 Paper Process Control 
AN 421-23 Rolling Mill 

Product Notes 
8510-3 Measuring Dielectric Constant 

with the HP 8510 Network 
Analyzer 

Measurement and Control 
Application Notes 
AN MODEL 20 Model 20 Applications Summary 
AN 21 7-1 Recorder Economics-Replaceor 

Repair 
AN 290-1 Practical Strain Gauge Mea- 

surements 
AN 290-2 Using the HP 3497A to Control 

Industrial Wastewater Treatment 
AN 316-5 Data Capture with the 6942A/ 

6944A Multiprogrammers 
AN 325-10 Sub-Micro Positioning with the 

HP 5527A Laser Position Trans- 
ducer System 
Disk Drive Servo-Tracking with 
Laser Interferometers 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Data Acquisition and Computer 
Aided Test Application Notes for 
32 Industries in Series 

AN 325-11 

AN 339-20 

AN 421-1 

AN 421-2 Fan Testing 
AN 421-3 Vehicle Body Testing 
AN 421-4 Waste Water Treatment 
AN 421-5 
AN 421-6 Internal Combustion Engine 

AN 421 -7 EnvironmentallAutoclave Testing 
AN 421-8 Communications Cable Testing 
AN 421-9 Residential Facility Monitoring 
AN 421-10 Canning process Characteri- 

zation 
AN 421 -1 1 Explosion Testing 
AN 421-12 Materials Development 
AN 421-13 Plating Line Control 
AN 421 -1 4 
AN 421-15 Pilot Plant monitoring 
AN 421-16 Jet Engine Testing 
AN 421-17 Facility Management 

Jet Engine Controller Testing 

Testing 

Battery Testing 

AN 421-1132 

AN 426 

AN 1036 

Large Product Characterization 
Missile System Testing 
Machine Monitoring and Control 
Pharmaceutical Process Control 
Paper Process Control 
Rolling Mill 
Appliance Testing 
Air Frame Testing 
On-Road Vehicle Testing 
Pumping Station Control 
Receiver Testing 
Bed of Nails Test: DA Converter 
Environmental Test Auto Radio 
Sonar System Testing 
Environment Test Electrical 
Subassembly 
Data Acquisition and Computer 
Aided Test Application Summary 
Series 
File Sharing between HP BASIC/ 
WS, HP BASIC/UXand HP-UXon 
HP 9000 Series 300 Computers 
Solid State Relay Introduction 

Product Notes 
3708-1 Noiseand Interference Effects in 

Microwave Radio Systems 
3708-2 Using the HP 3708A on Micro- 

wave Radio Testing 
3708-3 Determination of Residual Bit Er- 

ror Ratio in Digital Microwave 
Systems 

3708-4 How to Win with the HP 3708A 
3852-1 Programming Guideto the HP 

3852A and the HP 1000 
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Potentiometer 
Designing with Hewlett-Pack- 
ard’s HDPL-2416 Smart Display 
Soldering LED Components 
Surface Mount Subminiature 
LED Lamps 
Luminous Contrast and Sunlight 
Readability of the HDSP-238X 
Series LED Alphanumeric Dis- 
plays for Military Applications 
Front Panel Design 
Designing with the HDSP-21 1X 
Smart Display Family 
Versatile Link 
Solid State Relay Introduction 

Product Notes 
8145A How to Measure Return Loss in 

Optical Links 
TB103 High Speed Optocouplers vs 

Pulse Transformers 

Oscillators 
Application Notes 
AN 95-1 S - Pa ra m et e r Tech n i a u es for 

AN 

AN 

AN 

AN 

Faster, More Accurate Network 
Design 

74-1 Measuring the Transfer Charac- 
teristic of a Voltage Controlled 
Oscillator 

74-2 Measuring Differential Nonline- 
arity of a Voltage Controlled 
Oscillator 

74-3 Measuring Integral Nonlinearity 
of a Voltage Controlled Oscillator 

74-4 Measuring Dual VCO Tracking 
Error 

AN 174-7 

AN 174-11 

AN 174-13 

AN 200-2 

AN 270-2 

AN 286-1 

AN 329 

AN 377-2 

AN 975 

AN 981 

AN 990 

AN 994 

Measuring Fractional Frequency 
Standard Deviation (Sigma) Ver- 
sus Averaging Time (TAU) 
Measuring Warm-up Character- 
is t ics and Aging Rates of 
Oscillators 
Measuring the Tuning Step Tran- 
sient Response of VCOs to 18 
GHz 
Fundamentals of Quartz Oscil- 
lators 
Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
Applications and Operation of 
the 8901A Modulation Analyzer 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Automated Characterization of 
Microwave Voltage Controlled 
Oscillators 
A 4.3 GHz Oscillator Using the 
HXTR-4101 Bipolar Transistor 
The Design of a 900 MHz Oscil- 
lator with the HXTR-3102 
A 500 MHz Oscillator with the 
HXTR-3102 Bipolar Transistor 
A 2 GHz Power Oscillator Using 
the HXTR-4103 Bipolar 
Transistor 

Product Notes 
8340-3 Typical Performance of the HP 

8340 and 8341 Synthesized 
Sweepers 

8757-5 Measuring Voltage-Controlled 
Devices with the HP 8757A Sca- 
lar Network Analyzer 

Oscilloscopes 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 
Improving Time Domain Network 
Analysis Measurements 

AN 313-11 

AN 344 

AN 348 

AN 367 

Product Notes 
5182A-1 Understanding the 5182A Wave- 

form RecorderIGenerator 
54110ND Precision Time Interval Mea- 

surements with the HP 541001 
11 0 Digitizing Oscilloscope 

541 1 OD Dual Delayed Sweep Versus 
Random Repetitive Sampling 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 

54120-1 Histrograms and Statistical Anal- 
ysis of Signals 

54200AID-1 Hybrid Instruments Forge an Al- 
liance Between Analog and Dig- 
ital Worlds 

54201AID Solving Measurement Problems 
in the Communications Industry 

WWW.HPARCHIVE.COM 
- 



SUBJECT INDEX 
PIN Diodes 
Application Notes 
AB 6 PIN Diode RF Resistance 

Measurement 
AN 915 Threshold Detection of Visible 

and Infrared Radiation with PIN 
Photodiodes 
Application of PIN Diodes 

Broadbanding the Shunt PIN 
Diode Spot Switch 
Reducing the Insertion Loss of a 
Shunt PIN Diode 
Rectification Effects in  PIN 
Attenuators 
The Beam Lead Mesa PIN in 
Shunt Applications 
Achieve High Isolation in Series 
Applications with the Low Ca- 
pacitance HPND-4005 Beam 
Lead PIN 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 

AN 922 
AN 929 Fast-Switching PIN Diodes 
AN 957-1 

AN 957-2 

AN 957-3 

AN 971 

AN 985 

AN 992 
AN 993 

Phase Linearity 
Application Notes 
AN 181-2 Voltage Controlled Oscillators 

Characterization Using the HP 
53508,5351 B, 5352BCW Micro- 
wave Frequency Counter 
Direct Radio Frequency Imped- 
ance Measurements Using the 
4191A RF Impedance Analyzer 

AN 302-1 

Product Notes 
3577A-1 User's Guide to the HP 3577A 

Network Analyzer 
35650 Introduction to Programming the 

HP 35650 Series Hardware 

Phase Modulation 
Application Notes 
AN 150-1 Spectrum Analysis . . . AM and 

FM 
AN 164-4 Digital Phase Modulation (PSK) 

and Wideband FM 
AN 174-14 Radar System Characterization 

andTesting Using the HP 5345N 
55A/56A,B,C,D Counter 
PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-IB 

AN 31 4-5 GuidetoMicrowave Upconversion 
AN 343-1 Measurements Applications for 

Digital Microwave Radio 
AN 343-2 Dynamic Component Test Using 

Vector Modulation Analysis 
AN 343-3 Coherent Pulsed Tests of Radar 

and EW Systems 
AN 343-4 Measuring Demodulator Image 

Rejection Using the HP 8980A 
Vector Analyzer 

AN 358-1 Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 
Selecting a Jitter Test Set 

AN 243-4 

AN 358-2 

AN 359 

AN 360 Jitter Tolerance Testing Using 
External Phase/Frequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 

Product Notes 
8780A-1 Introductory Operating Guide to 

the HP 8780A Vector Signal 
Generator 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
Dynamic Range Considerations 
of the HP 8980A Vector Analyzer 

8791-1 

8 9 8 0 A - 2 

Phase Noise Measurements 
Product Notes 
35650 Introduction to Programming the 

Phase Shift 
Application Notes 
AN 171 -1 

AN 174-9 

HP 35650 Series Hardware 

Crystal Testing with the 8640NB 
and 8405A 
Making Automatic Phase Mea- 
surements with the HP 5345A 
Electronic Counter 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 

AN 340-1 

AN 358-2 

Product Notes 
3326A Quick Reference Guide to the 

3326A Two-Channel Synthesizer 
851 0-1 0 An Introduction to Operating the 

HP 85108 Network Analyzer 
35650 Introduction to Programming the 

HP 35650 Series Hardware 

Phase Stability 
Application Notes 
AN 270-2 Automated Noise Sideband 

Measurements Using the HP 
8568A Spectrum Analyzer 
Jitter and Wander Analysis in 
Digital Communication with the 
HP 5371A Frequency and Time 
Interval Analyzer 

AN 421-8 Communications Cable Testing 

Product Notes 
1 1729C-2 

AN 358-2 

Phase Noise Characterization of 
Microwave Oscillators (Fre- 
quency Discriminator Method) 

Power 
Application Notes 
AN 372-1 Power Supply Testing 
AN 372-2 Battery Testing 
AN 372-3 Power Component Testing 

Power Measurement 
Application Notes 
AN 64-1 

AN 64-2 

AN 64-4 

AN 183 

Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 
Four Steps to Buying an RF/ 
Microwave Power Meter 
High Frequency Swept Mea- 
surements 

AN 221A Automating the HP8410B Micro- 
wave Network Analyzer 

Power SUF 
Application 
AN 908 Handbook 
AN 236-2 

AN 250-2 Battery Charging/Discharging 
AN 31 6-4 

AN 372-3 Power Component Testing 
AN 376-1 Biasing Three-Terminal Devices 

for Testing 

Product Notes 
6031A132Al Quick Reference Guide HP Sys- 
33N38A tems Power Supplies Models 

6031A, 6032A, 6033A and 
6038A 

two vower suppiy Redundancy 
Schemes 

Power Supply Programming with 
the 6942A Multiprogrammer 

Process Control 
Application Notes 
AN 290-2 

AN 316-0 

AN 31 6-4 

AN 316-5 

AN 339-20 

Using the HP 3497A to Control 
Industrial Wastewater Treatment 
Introduction to Computer Aided 
Test 
Power Supply Programming with 
the 6942A Multiprogrammer 
Data Capture with the 6942A/ 
6944A Multiprogrammers 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 

AN 421-4 Waste Water Treatment 
AN 421 -7 EnvironmentaVAutoclave Testing 
AN 421-10 Canning process Characteri- 

zation 
AN 421-12 Materials Development 
AN 421-13 Plating Line Control 
AN 421-15 Pilot Plant monitoring 
AN 421-20 Machine Monitoring and Control 
AN 421-21 Pharmaceutical Process Control 
AN 421 -22 Paper Process Control 
AN 421 -23 Rolling Mill 

Production Test 
Application Notes 
AN MODEL 20 Model 20 Applications Summary 
AN 217-1 Recorder Economics-Replaceor 

Repair 
AN 245-4 Accessing the HP 3582A Mem- 

ory with HP-I6 
AN 290-1 Practical Strain Gauge Mea- 

surements 
AN314-1 Receiver Testing wi th the 

HP8770S Arbitrary Waveform 
Synthesizer System 

AN 314-2 Synthesizing Magnetic Disc 
Read and Servo Signals with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Introduction to Computer Aided 
Test 
Power Supply Programming with 
the 6942A Multiprogrammer 
Data Capture with the 6942A/ 
6944A Multiprogrammers 
High Speed Testing and Multi- 
Bin Sorting of Varactor Diodes 
Using the HP 4277A 
Understanding Your Test Fixture 

AN 316-0 

AN 31 6-4 

AN 316-5 

AN 321 

AN 324-1 
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SUBJECT INDEX 
AN 339 

AN 339-1 1 

AN 339-20 

AN 340-1 

AN 340-1 

AN 369-6 

AN 370-1 

AN 421-2 
AN 421 -5 
AN 421 -6 

AN 421 -7 
AN 421-14 
AN 421-16 
AN 421-18 
AN 421-19 
AN 421 -24 
AN 426 

AN 1036 

Product Notes 
3065-2 
3065-3 

3065-4 

5006 

3561A-1 

3562A 

5182A-1 

8757-6 

8904A 

8904A-1 

8904A-2 

8904A-3 

8904A-4 

35660A-1 

35660A-2 

34 

Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
Filter Test for Production and In- 
coming Inspection 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Reducing Fixture-Induced Test 
Fai I u res 
Impedance Testing Using Scan- 
ner - the HP 4284A Precision 
LCR Meter 
Mixed Signal Transmission Test 
Using the HP 3065CT 
Fan Testing 
Jet Engine Controller Testing 
Internal Combustion Engine 
Testing 
EnvironmentaVAutoclave Testing 
Battery Testing 
Jet Engine Testing 
Large Product Characterization 
Missile System Testing 
Appliance Testing 
File Sharing Between HPBASIC/ 
WS, HP BASIC/UXand HP-UXfor 
Hp 9000 Series 300 Computers 
Solid State Relay Introduction 

Safeguard In-Circuits 
Adding Remote Fixturing to the 
3065 
Fixturing for High-speed Signal 
Integrity on the 3065AT Combi- 
national Test System 
Quick Reference Guide for the 
HP 5006A Signature Analyzer 
Using the HP 3561A Dynamic 
Signal Analyzer 
PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-IB 
Understanding the 5182A Wave- 
form RecordedGenerator 
Automated Amplifier Measure- 
ments Using the HP 8756/8757 
Scalar Network Analyzers 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 
Using the HP 8904A Multifunc- 
tion Synthesizer as an FM Stereo 
Composite Generator 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Modulation 
Source for Navigation Applica- 
tions 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 
Production Testing with the HP 
35660A Dynamic Signal 
Analyzer 
Single-plane Balancing with the 
HP 35660A Dynamic Signal 
Analyzer 

356601-2 Single Plan AN 330-1 Automatic MIL-STD EM1 Testing 
Using the HP 85864A/B EM1 
Measurement Software 

Application Notes AN 331-1 Automatic ClSPR EM1 Testing 
for Conducted Emissions AN 424 

Protocol Analysis 

KeeDina Your Bia Blue Network 
in the Erik 
The Care and Feeding of Your 
X-25 Network 

Radar 
Application Notes 
AN 174-14 Radar System Characterization 

Pulse Measurements and Testing Using the HP 5345A/ 
55A/56A,B,C,D Counter Application Notes 

AN 150-2 spectrum ~ ~ ~ l ~ ~ i ~  . , , pulsed AN 181-2 Voltage Controlled Oscillators 
D C  Characterization Usina the HP 

AN 425 

AN 174-14 

AN 191-4 

AN 297-2 

AN 313-10 

AN 313-1 1 

AN 343-2 

AN 358-1 

AN 372-3 

nr 

Radar System Characterization 
and Testing Using the HP 5345A/ 
55A/56A,B,C,D Counter 
Using the HP 53708 Universal 
Time Interval Counter to Char- 
acterize Pulse Width, Repetition 
Rate, and Jitter 
Automated Reverse Recovery 
Time Measurements of Diodes 
Radar System Characterization 
and Testing 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Dynamic Component Test Using 
Vector Modulation Analysis 
Characterization of Frequency 
Agile Sources with the HP5371 A 
Frequency and Time Interval 
Analyzer 
Power Component Testing 

Product Notes 
5335A 5335A Universal Counter User's 

Introduction 
53708-3 High Throughput Picosecond 

Characterization of Pulse 
Parameters 

851 0-9 Pulsed RF Network Measure- 
ments Using the HP 8510 B 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 

Pulse Modulation 
Application Notes 
AN 150-2 

AN 313-1 1 

Spectrum Analysis . . . Pulsed 
RF 
Using Digital Filtering Tech- 

AN 191-3 

AN 218-5 

AN 283-3 

AN 291-1 

AN 313-10 

AN 313-1 1 

AN 314-1 

AN 314-4 

AN 314-5 
AN 332 

AN 343-3 

AN 345-1 

AN 345-2 

AN 358-1 

AN 377-1 

5350B,5351B, 5352BCkMicro- 
wave Frequency Counter 
Precision Time Interval Mea- 
surements in Radar Applications 
Obtaining Leveled Pulse-Modu- 
lated MicrowaveSignalsfrom the 
HP 8672A 
Low Phase Noise Applications of 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
User's Guide to the 5355/56 Au- 
tomatic Frequency Converter 
Radar System Characterization 
and Testing 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing with the HP 
87705 Arbitrary Waveform Syn- 
thesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in Radar/EW Test 
Guide to Microwave Upconversion 
Microwave Switching from SPDT 
to Full Access Matrix 
Coherent Pulsed Tests of Radar 
and EW Systems 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Characterization of Frequency 
Agile Sources with the HP5371A 
Frequency and Time Interval 
Analyzer 
Automatic Frequency Profiling of 
Chriped Radar Pulses 

niques to Improve Analog to Dig- 
ital Converter Measurements 

AN314-1 Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 

AN 377-1 AutomaticFrequency Profiling of 
Chirped Radar Pulses 

AN 918 Pulse and Waveform Generation 
with Step Recovery Diodes 

Product Notes 
8350-4 Pulse Modulation Characteris- 

tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 

8683/4-2 Performance and Applicationsof 
the HP 8683/4D Microwave Sig- 
nal Generators 

Product Notes 
53708-3 High Throughput Picosecond 

Characterization of Pulse 
Parameters 

8350-4 Pulse Modulation Characteris- 
tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 
Amplitude and Phase Measure- 
ments of Frequency Translation 
Devices with the HP 85108 

851 0-9 Pulsed RF Network Measure- 
ments Using the HP 8510 B 

8642A/B-1 The Benefits and Use of the 
HP8642AIB 

8642AIB-2 Using Sweep Functions on the 
HP8642A/B 

8757-6 Automated Amplifier Measure- 
ments Using the HP 8756/8757 
Scalar Network Analyzers 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 

851 0-7 

RFI Testing 
Application Notes 
AN 150-10 Spectrum Analysis . . . Field 8780A-1 

Strength 
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SUUJtL I INUtX 
8791-1 Using Dynamic Data with the 

h Frequency Agile Signal Simulator 
8980A-1 Introductory Operating Guide to 

the HP 8980A Vector Analyzer 
8501 6-1 Makinn Mnasiirnrnents and Con- 

8970A-1 Applications and Operation of 8510-3 Measuring Dielectric Constant 
with the HP 8510 Network 
Analyzer 

the 8970A Noise Figure Meter 

Reflectometers 8510-10 An Introduction to Operating the 
. . . -. .. . . . . . - -_ - . _ . . . -. . ._ -. . - - -. . Application Notes 
figuring Run Only Tests Using AN 77-3 Measurement of Complex 8510-13 Measuring Non- lnser tab le  
the HP 8328A/850168 Impedance, 1 - 1000 MHz Devices 

AN 154 S-Parameter Design 851 0-1 A Millimeter-Wave Vector Mea- 
Radar Cross-section Measurements AN 183 High Frequency Swept Mea- surements Using the HP 8510A 
Application Notes surements Network Analyzer and HP Milli- 
AN 313-11 Using Digital Filtering Tech- AN 2 2 1 ~  AutomatingtheHP841OBMicro- meter-Wave Test Sets 

8753-1 Amplifier Measurements Using 

HP 851 OB Network Analyzer 

wave Network Analyzer niques to Improve Analog to Dig- 
ita1 Converter Measurements the HP 8753 Network Analyzer 

Product Notes 
5527A-1 Rapid Data Collection with the 

HP 5527A Laser Position Trans- 
ducer System 

851 0-2 Radar Cross-Section Measure- 
ments with the HP 851 0 Network 
Analyzer 

Receivers 
Application Notes 
AB 9 

AN 57-1 

AN 164-4 

AN 170-1 

AN 170-2 

Derivation, Definition and Appli- 
cation of Noise Measure 
Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
Digital Phase Modulation (PSK) 
and Wideband FM 
HP 8640A/8 Signal Generator 
Output Level Accuracy 
The 8640A/B Third Order Inter- 
modulation Product Charac- 
teristics 
Applications & Performance of 
the HP8671A and 8672A Micro- 
wave Synthesizers 

AN 312-1 Configuration of a Two-tone 
Sweeping Generator 

AN314-1 Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 

AN 343-1 Measurements Applications for 
Digital Microwave Radio 

AN 343-4 Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
The Schottky Diode Mixer 

AN 218-1 

AN 995 

Product Notes 
3708-1 Noise and Interference Effects in 

Microwave Radio Systems 
3708-2 Using the HP 3708A on Micro- 

wave Radio Testing 
3708-3 Determination of Residual Bit 

Error Ratio in Digital Microwave 
Systems 

3730-1 High Accuracy RF Measure- 
ments Using the HP 37308 

851 0-7 Amplitude and Phase Measure- 
ments of Frequency Translation 
Deviceswith the HP 85108 

8645-1 Agile Operation of the HP 8645A 
8645-2 A Catalogue of HP 8645A Infor- 

mation 
8683/4-2 Performance and Applications of 

the HP 8683l4D Microwave Sig- 
nal Generators 

8780A-1 Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 

8902A-2 Accurate Signal Character i- 
zat ion at Mill imeter-Wave 
Frequencies 

Product Notes 
8145A 

84088-1 

851 0-1 A 

How to Measure Return Loss in 
Optical Links 
Building Your Own HP 84088 
Automatic Network Analyzer 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Using the HP 11664C Detector 
Adapterto Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 

8756A-1 Automating the HP8756AScalar 
Network Analyzer 

8756-2 

8756-4 

Remote Control 
Application Notes 
AN 187-6 Performance of the HP 8620C 

Sweep Oscillator Under Remote 
Programming 
Using the HP 3497A to Control 
Industrial Wastewater Treatment 

AN 290-2 

Product Notes 
33258 Remote Operation of the HP 

33258 via RS-232 
3562A PC Control of the HP 35660A 

and 3562A Spectrum Analyzers 
via HP-I8 

Rotary Encoders 
Application Notes 
AN 1011 Design and Operational Consid- 

erations for the HEDS-5000 In- 
cremental Shaft Encoder 
Applications and Circuit Design 
for the HEDS-7000 Series Digital 
Potentiometer 

AN 1025 

S-Parameters 
Application Notes 
AN 95-1 S-Parameter Techniques for 

Faster, More Accurate Network 
Design 

Automating the HP 84108 Micro- 
wave Network Analyzer 
Disk Drive Servo-Tracking with 
Laser Interferometers 

AN 154 S-Parameter Design 
AN 221A 

AN 325-1 1 

Product Notes 
84088-1 Building Your Own HP 84088 

Automatic Network Analyzer 
851 0-2 Radar Cross-Section Measure- 

ments with the HP8510 Network 
Analyzer 

8753-2 Mixer Measurements Using the 
HP 8753 Network Analyzer 

SWR 
Application Notes 
AN 77-3 Measurement of Complex 

Impedance, 1 - 1000 MHz 
AN 155-3 Automating the HP 8755 Scalar 

Network Analyzer 
AN 221A Automating the HP 84108 Micro- 

wave Network Analyzer 
AN 327-1 Extended Dynamic Range of 

Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 

Product Notes 
84088-1 Building Your Own HP 84088 

Automatic Network Analyzer 
An Introduction to Operating the 
HP 85108 Network Analyzer 
Using the HP 11664C Detector 
Adapter to Make Millimeter-wave 
Scalar Measurements 
Automating the HP 8756A Scalar 
Network Analyzer 

8510-10 

8756-2 

8756A-1 

Schottky Diodes 
Application Notes 
AN 991 

AN 995 

Harmonic Mixing with the HSCH- 
5530 Series Dual Diode 
The Schottky Diode Mixer 

Semiconductors 
Application Notes 
AB 74 

AB 76 

Option 002 Tape and Reel LED 
Lamps 
Use of LED Lamps and Displays 
in Night Vision Goggle Secure 
Lighting Applications 

AN 238 Semiconductor Measurements 
with the HP 41408 Picoamme- 
ter/DC Voltage Source 
Ultra Low Current Semiconduc- 
tor DC Parameter Measurement 
System Using HP 41408 
PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-18 

AN 289 A Stimulus for Automatic Test 
AN 297-1 81 61 A Programmable Pulse 

Generator 
AN 297-2 Automated Reverse Recovery 

Time Measurements of Diodes 

AN 238-1 

AN 243-4 

AN 315 DC Parametric Analysis of Sem- 
iconductor Devices, Practical 
Applications of the 4145A Semi- 
conductor Parameter Analyzer 

AN 319 Parametric Characterization of 
Digital Circuits up to 50 MHz 
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SUBJECT INDEX 
AN 321 

AN 322 

AN 325-1 0 

AN 334 

AN 339-20 

AN 369-5 

AN 992 
AN 993 

AN 995 
AN 1033 

High Speed Testing and Multi- 
Bin Sorting of Varactor Diodes 
Using the HP 4277A 
Analysis of Semiconductor Ca- 
pacitance Characteristics Using 
the HP 4280A 1 MHz C Meter1 
C-V Plotter 
Sub-Micro Positioning with the 
HP 5527A Laser Position Trans- 
ducer System 
Automation of Semiconductor 
Parameter Analysis 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Multi-frequency C-V Measure- 
ment of Semiconductors 
Beam Lead Attachment Methods 
Beam Lead Diode Bonding to 
Soft Substrate 
The Schottky Diode Mixer 
Designing with the HDSP-21 1X 
Smart Display Family 

Product Notes 
5527A Achieving Maximum Accuracy 

and Repeatability with the 5527A 
851 0-6 On-Wafer Measurements Using 

the HP 8510 Network Analyzer 
8970A-1 Applications and Operation of 

the 8970A Noise Figure Meter 
54111D Sub-nanosecond Single-shot 

Digitizing Using the HP 541 11 D 

Shaft Encoders 
Application Notes 
AN 101 1 Design and Operational Consid- 

erations for the HEDS-5000 In- 
cremental Shaft Encoder 

Signal Conditioning 
Application Notes 
AN 1036 

Product Notes 
35650 Introduction to Programming the 

Solid State Relay Introduction 

HP 35650 Series Hardware 

Signal Sources 
Application Notes 
AN 170-1 

AN 170-2 

AN 171-1 

AN 187-6 

AN 21 8-2 

AN 218-5 

AN 270-2 

AN 283-2 

AN 283-3 
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AN 312-1 Configuration of a Two-tone 
Sweeping Generator 

AN 314-4 Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in Radar/EW Test 
Guide toMicrowave Upconversion 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 

AN 31 4-5 
AN 327-1 

AN 340-1 

Product 
3326A 

8340A-1 

8 3 4 0 A - 6 

8340A-7 

8349-1 

8350-3 

8350-4 

8350-6 

8350-8 

8350A-1 

8 3 5 0 A - 2 

Notes 
Quick Reference Guide to the 
3326ATwo-Channel Synthesizer 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filterwith the HP8340A 
Synthesized Sweeper 
Microwave Noise Figure Mea- 
surements Using the HP 8340A 
Synthesized Sweeper with the 
HP 8970A Noise Figure Meter 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscillator18349 Broadband Am- 
plifier Combination 
A Penlift Dwell Circuit for the HP 
8350 Sweep Oscillator 
Pulse Modulation Characteris- 
tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 
Reduced Harmonic Distortion 
Using the Integra TMF-I800H 
Tracking Filter with the 8350 
Sweep Oscillator 
Leveling the HP 83508 Sweep 
Oscillator with an HP 430 Series 
Power Meter 
Using the HP 8350A Sweep Os- 
cillator with the Wiltron-560 Sca- 
lar Network Analyzer 
Improved Frequency Accuracy 
by Calibrating HP 83590 Series 
RF Plug-ins to HP 8350A Sweep 

8756-4 

8780A-1 

8791-1 

8904A 

8904A-1 

8904A-2 

8904A-3 

8904A-4 

How to Automate the HP 53448 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Introductory Operating Guide to 
the HP 8780A Vector Signal 
Generator 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 
Using the HP 8904A Multifunc- 
tion Synthesizeras an FM Stereo 
Composite Generator 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Modulation 
Source for Navigation Appli- 
cations 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 

Signature Analysis 
Application Notes 
AN 222-0 An Index to Signature Analysis 

Publications 
AN 222-2 Application Articleson Signature 

Analysis 
AN 222-3 A Manager's Guide to Signature 

Analysis 
AN 222-4 Guidelines for Signature Analy- 

sis: Understanding the Signature 
Measurement 

AN 222-6 Troubleshooting with Composite 
Signatures 

AN 222-12 A Signature Analysis Based Test 
System for ECL Logic 

Product Notes 
5006 

Smith Chart 
Application Notes 
AN 77-3 Measurement of Complex 

Quick Reference Guide for the 
HP 5006A Signature Analyzer 

Impedance, 1 - 1000 MHz 
AN 95-1 S- Pa ra me t e r Techniques for HP 8640AIB Signal Generator Oscillator Mainframe 

Output Level Accuracy 8350A-7 Microwave Noise Figure Mea- Faster, More Accurate Network 
The 8640A/B Third Order Inter- surements Using the HP 8350A Design 

S-Parameter Design modulation Product Charac- Sweep Oscillator with the HP AN 154 
teristics 8970A Noise Figure Meter 

Crystal Testing with the 8640A/B 
and 8405A 
Performance of the HP 8620C 
Sweep Oscillator Under Remote 
Programming 
Obtaining Millihertz Resolution 
from the 8671A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 

862OC-1 

8642AlB-1 

8642AlB-2 

8645-1 
8645-2 

Using the HP 8620C Sweep Os- 
cillator with the Wiltron 560 Sca- 
lar Network Analyzer 
The Benefits and Use of the 
HP8642AIB 
Using Sweep Functions on the 
HP8642AlB 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A 

Product Notes 
851 0-1 0 An Introduction to Operating the 

HP 851 OB Network Analyzer 

Spectrum Analysis 
Application Notes 
AN 150 Spectrum Analyzer Basics 
AN 150-1 Spectrum Analysis . . . AM and 

F h l  . .., 
Information AN 150-2 Spectrum Analysis . . . Pulsed HP 8672A 

Automated Noise Sideband 8673A-1 Reducing HP 8673A Signal Gen- P C  
I I ,  

Measurements Using the HP erator Harmonically-Related 
8568A Spectrum Analyzer spurious with Integra TMF- AN 150-4 Spectrum Analysis . 
External Frequency Doubling of 1800K Tunable Microwave Filter 
the 8662A Synthesized Signal 8673A-2 Synthesized Signalsfrom 21060 AN 150-7 Spectrum Analysis ' 

GHz Enhancement Generator 
Low Phase Noise Applicationsof Spectrum Analysis . . , 
the HP 8662A and 8663A Syn- Improvement 
thesized Signal Generators AN 150-9 Spectrum Analysis . 

Figure Measurement 

Measurements 

AN 150-8 

. . Noise 

. . Signal 

Accuracy 1 . . Noise 

WWW.HPARCHIVE.COM 
_I__._q__ 



SUBJECT INDEX 

. 

r 

f- 

- 
A N 150-10 Spectrum Analysis . . . F 

Strength _ _  - . - . . -. L~ AN 130-1 1 

AN 207 

AN 243 

AN 243-1 

AN 243-3 

AN 245-2 

AN 245-3 

AN 245-4 

AN 245-5 

AN 246 

AN 246-1 

AN 246-2 

AN 270-2 

AN 313-10 

AN313-11 

AN 330-1 

AN 331-1 

Product Note 
3561A-2 

3562A 

3562A-3 
3582A 

8562A 

8566816081 
MOD21 612 

8566816881 
MODEL216 
0566816881 
MODELS 2 
8566816881 
MODELS21 

856681 
856881 
MODELS 

856681 
856881 
MODELS 

8567A 

ield 

specirum Analysis . . . uisiortion 
Measurements 
Understanding and Using Phase 
Noise in the Frequency Domain 
The Fundamentals of Signal 
Analysis 
Effective Machinery Mainte- 
nance Using Vibration Analysis 
The Fundamentals of Modal 
Testing 
Measuring the Coherence Func- 
tion with the HP 3582ASpectrum 
Analyzer 
Third Octave Analysis with the 
HP 3582A Spectrum Analyzer 
Accessing the HP 3582A Mem- 
ory with HP-I8 
Log Sweep with the HP 3582A 
Spectrum Analyzer 
Using the HP 3585A Spectrum 
Analyzer with the HP 9825A 
Computing Controller 
Optimizing the Dynamic Range 
of the HP 3585A Spectrum 
Analyzer 
Measuring Phase Noise with the 
HP 3585A Spectrum Analyzer 
Automated Noise Sideband 
Measurements Using the HP 
8568A Spectrum Analyzer 
Radar System Characterization 
and Testing 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Automatic MIL-STD EM1 Testing 
Using the HP 85864A18 EM1 
Measurement Software 
Automatic ClSPR EM1 Testing 
for Conducted Emissions 

S 
Acoustic Measurements with the 
HP 3561A 
PC Control of the HP 35660A 
and 3562A Spectrum Analyzers 
via HP-I8 
Curve Fitting in the HP 3562A 
Signal Averaging with the HP 
3582A Spectrum Analyzer 
Programming Code Compatibil- 
i t y  Guide for HP Spectrum 
Analyzers 
Amplitude Modulation Measure- 
ments Using the Fast Fourier 
Transform 
A Structured Approach to Down- 
loadable Programming 
85668168BlMODELS 21612261 

HP 85668 and 85688 Spectrum 
Analyzer Built-In High Level 
Functions 
Storage, Display and I10 of Var- 
iables and Traces for the HP 
85668 and 85688 Spectrum 
Analyzers 
Storage Display and I10 of Vari- 
ables and Traces for the HP 
85668 and 85688 Spectrum 
An a I y z e r s 
Downloadable Programming 
Guide and Toolkit 

236-1 

3561A-1 

3585A 

5182A-1 

8566A-2 

856681688-1 

8980A-1 

35660A-1 

35660A-2 

Using the HP 3561A Dynamic 
Signal Analyzer 
Understanding the HP 3585A 
Spectrum Analyzer 
Understanding the 5182A Wave- 
form RecorderlGenerator 
Using the HP 8566A Spectrum 
Analyzer for Signal Analysis 
Above 22 GHz with External 
Mixers 
Third Order lntermodulation Dis- 
tortion Measurements 
Introductory Operating Guide to 
the HP 8980A Vector Analyzer 
Production Testing with the HP 
35660A Dynamic Signal 
Analyzer 
Single-plane Balancing with the 
HP 35660A Dynamic Signal 
Analyzer 

AN 313-1 1 

AN 327-1 

AN 329 

AN 339 

AN 340-1 

AN 345-1 

AN 345-2 

AN 351 
Step Recovery Diodes 
Application Notes 
AN 297-2 Automated Reverse Recovery 

Time Measurements of Diodes 
AN 918 Pulse and Waveform Generation 

with Step Recovery Diodes 
AN 928 Applications Circuits for HCPL- 

3700 and HPCL-2601 
AN 989 Step Recovery Diode Doubler 

Stripline Device Measurements 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 
Improving Time Domain Network 
Analysis Measurements 

AN 62-1 

Product Notes 
8510-8 Applying the HP 851 OB TRL Cal- 

ibration for Non-Coaxial Mea- 
surements 

54120-1 Histograms and Statistical Anal- 
ysis of Signals 

Strobing 
Application Notes 
AB 4 Detection and Indication of Seg- 

ment Failures in Seven Segment 
LED Displays 

AN 1005 Operational Considerations for 
LED Lamps and Display Devices 

AN 1006 Seven Segment LED Display 
Applications 

AN 1007 Bar Graph Array Applications 
AN 101 6 Using the HDSP-2000 Alphanu- 

meric Display Family 

Swept-Frequency Measurements 
Application Notes 
AN 150 Spectrum Analyzer Basics 
AN 187-6 Performance of the HP 8620C 

Sweep Oscillator Under Remote 
Programming 
Optimizing the Dynamic Range 
of the HP 3585A Spectrum 
Analyzer 
Low Phase Noise Applicationsof 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 

AN312-1 Configuration of a Two-tone 
Sweeping Generator 

AN 246-1 

AN 283-3 

AN 366-2 

Product Nor 
3326A 

3585A 

8340-3 

8340A-1 

8340A-6 

8340A-7 

8349-1 

8350-3 

8350-4 

8350-6 

8350-8 

8350-9 

8350A-1 

8 3 5 0 A - 7 

83508 

Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Extended Dynamic Range of 
Scalar Transmission Measure- 
ments Using the HP8757A, 
8756A or 8755C Scalar Network 
Analyzers 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Parametric Analysis for Elec- 
tronic Components and Circuit 
Evaluation Using the HP 4194A 
Using the HP 5183T to Charac- 
terize Sonar Transducers and 
Systems 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Characterization of High-speed 
Optical Components with an RF 
Network Analyzer 
How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 

Ies 
Quick Reference Guide to the 
3326A Two-Channel Synthesizer 
Understanding the HP 3585A 
Spectrum Analyzer 
Typical Performance of the HP 
8340 and 8341 Synthesized 
Sweepers 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking FilterwiththeHP8340A 
Synthesized Sweeper 
Microwave Noise Figure Mea- 
surements Using the HP 8340A 
Synthesized Sweeper with the 
HP 8970A Noise Figure Meter 
Achieving Calibrated Output 
Power with the HP 8350 Sweep 
Oscillator18349 Broadband Am- 
plifier Combination 
A Penlift Dwell Circuit for the HP 
8350 Sweep Oscillator 
Pulse Modulation Characteris- 
tics of the HP 83500 Series 
Sweep Oscillator RF Plug-ins 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filter with the 8350 
Sweep Oscillator 
Leveling the HP 83508 Sweep 
Oscillator with an HP 430 Series 
Power Meter 
Output Power Flatness from the 
HP 83508 Sweep Oscillator 
Using the HP 8350A Sweep 
Oscillator with the Wiltron-560 
Scalar Network Analyzer 
Microwave Noise Figure Mea- 
surements Using the HP 8350A 
Sweep Oscillator with the HP 
8970A Noise Figure Meter 
Improving theoutput Power Flat- 
ness from the 83508 Sweep 
Generator 

37 

WWW.HPARCHIVE.COM 



SUBJECT INDEX 
851 0-2 

8510-3 

8510-14 

8510-1A 

862OC-1 

8642AIB-1 

8642AlB-2 

8753-1 

8753-2 

8756-2 

8756-4 

8757-1 

8757-2 

8757-6 

85016-1 

Radar Cross-Section Measure- 
ments with the HP 851 0 Network 
Analyzer 
Measuring Dielectric Constant 
with the HP 8510 Network 
Analyzer 
Using Multiple Test Sets with the 
HP 8510B 
Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 
Using the HP 8620C Sweep 
Oscillator with the Wiltron 560 
Scalar Network Analyzer 
The Benefits and Use of the 
HP8642AIB 
Using Sweep Functions on the 
H P8642AlB 
Amplifier Measurements using 
the HP 8753 Network Analyzer 
Mixer Measurements Using the 
HP 87538 Network Analyzer 
Using the HP 11 664C Detector 
Adapterto Make Millimeter-wave 
Scalar Measurements 
How to Automate the HP 5344s 
Source Synchronizer, the HP 
83508 Sweep Oscillator, and the 
HP 8756 Scalar Analyzer with an 
HP Series 200 Computer 
Using AC Detection with the HP 
875618757 Scalar Network Ana- 
lyzer to Make More Accurate 
Measurements 
V and W Band Millimeter Scalar 
Measurements Using the HP 
8757 Scalar Network Analyzer 
Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Making Measurements and Con- 
figuring Run Only Tests Using 
the HP 8328AI85016B 

Switching 
Application Notes 
AB 13 

AB 14 

AB 15 

AB 16 

AN 328-1 

AN 332 

AN 332-1 

AN 421-1 

AN 421-19 
(32 AN 421. 

AN 929 
AN 957. 

AN 971 

38 

Transistor Speed Up Using 
Schottky Diodes 
Waveform Clipping with Schottky 
Diodes 
Waveform Clamping with 
Schottky Diodes 
Waveform Sampling with 
Schottky Diodes 
Practical Test System Signal 
Switching 
Microwave Switchingfrom SPDT 
to Full Access Matrix 
Novel Combinations of Micro- 
wave Switches and Step Atten- 
uators for Programming 
Applications 
Data Acquisition and Computer 
Aided Test Application Notes for 
32 Industries in Series 
Missile System Testing 
Data Acquisition and Computer 
Aided Test Application Summary 
Series 
Fast-Switching PIN Diodes 
Broadbanding the Shunt PIN 
Diode Spot Switch 
The Beam Lead Mesa PIN in 
Shunt Applications 

Product Notes 
3235-1 Programming Guide to the 

3235A Switch /Test Unit and the 
HP System 1000 

8340A-1 Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Agile Operation of the HP 8645A 
A Catalogue of HP 8645A 
Information 

8645-1 
8645-2 

Synthesizers/Signal Generators 
Application Notes 
AN 164-4 

AN 218-2 

AN 21 8-5 

AN 283-2 

AN 283-3 

AN 289 
AN 31 4-4 

AN 31 4-5 
AN 329 

AN 360 

AN 401-15 

Product Notes 
3324A 

33258 

3326A 

8340-2 

8340-3 

8340141 

8340A-1 

8340A-6 

8340A-7 

8642AIB-1 

8642AlB-2 

8645-1 

Digital Phase Modulation (PSK) 
and Wideband FM 
Obtaining Millihertz Resolution 
from the 8671 A and 8672A 
Obtaining Leveled Pulse-Modu- 
lated Microwave Signalsfrom the 
HP 8672A 
External Frequency Doubling of 
the 8662A Synthesized Signal 
Generator 
Low Phase Noise Applicationsof 
the HP 8662A and 8663A Syn- 
thesized Signal Generators 
A Stimulus for Automatic Test 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarIEW Test 
Guide to Microwave Upconversion 
Spectral Purity Characteristics 
of HP Microwave Signal Sources 
Jitter Tolerance Testing Using 
External PhaseIFrequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
8672A Synthesized Signal Gen- 
erator - HP 1000 HP-IB 
Programming 

Rotation Simulation and ADC 
Testing with Synthesized Signals 
Remote Operation of the HP 
33258 via RS-232 
Quick Reference Guide to the 
3326A Two-Channel Synthesizer 
Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340 and 8341 Synthesized 
Sweepers 
Typical Performance of the HP 
8340 and 8341 Synthesized 
Sweepers 
Generating Phase-Coherent Mi- 
crowave Signals with the HP 
8340141 Synthesized Sweepers 
Increasing the Frequency 
Switching Speed on the HP 
8340A Synthesized Sweeper 
Reduced Harmonic Distortion 
Using the Integra TMF-1800H 
Tracking Filterwith the HP8340A 
Synthesized Sweeper 
Microwave Noise Figure Mea- 
surements Using the HP 8340A 
Synthesized Sweeper with the 
HP 8970A Noise Figure Meter 
The Benefits and Use of the 
HP8642AIB 
Using Sweep Functions on the 
HP8642AIB 
Agile Operation of the HP 8645A 

8645-2 

8673A-1 

A Catalogue of HP 8645A 
Information 
Reducing HP 8673A Signal Gen- 
erator Harmonically Related 
Spurious with Integra TMF- 
1800K Tunable Microwave Filter 
Synthesized Signals from 2 to 60 
GHz 
Effective Use of the HP 8770s 
Signal Simulator System 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 

8673A-2 

87708-2 

8791-1 

Tape Recording 
Application Notes 
AN 89 Magnetic Tape Recording 

Handbook 
AN 314-2 Synthesizing Magnetic Disc 

Read and Servo Signals with the 
HP8770S Arbitrary Waveform 
Synthesizer System 

AN 358-3 Time Domain Characterization 
of Magnetic Disc Drives 

Telecommunications 
Application Notes 
AB 65 

AN 191-7 

AN 231 -2 

AN 231 -3 

AN 313-11 

AN 314-1 

AN 314-4 

AN 314-5 
AN 318-1 
AN 323 

AN 335 
AN 336 
AN 345-1 

AN 345-2 

AN 351 

AN 355 

AN 356 

AN 359 
AN 360 

AN 364-1 

.. 

Using 501125 pm Optical Fiber 
with Hewlett-Packard Com- 
ponents 
High Speed Timing Acquisition 
and Statistical Jitter Analysis us- 
ing the HP 53706 UniversalTime 
Interval Counter 
Codec Testing with the 3779ClD 
Primary Multiplex Analyzer 
Ma k i n g Telecom m u n i ca t io n 
Measurements in Complex 
Impedances 
Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 
Receiver Testing with the 
HP8770S Arbitrary Waveform 
Synthesizer System 
Exceptionally Complex Signal 
Simulation for Multi-Signal Envi- 
ronments in RadarIEW Test 
Guide to Microwave Upconversion 
The Benefits of PIAR 
Detection of High Level Signals 
in FDM Networks 
Return Loss and the HP 4937A 
An Introduction to Signaling 
Amplifier Measurements using 
the Scalar Network Analyzer 
Mixer Measurements using the 
Scalar Network Analyzer 
Characterization of High-speed 
Optical Components with an RF 
Network Analyzer 
Digital Radio Theory and Mea- 
surements 
High Speed Measurement of 
Semiconductor Devices from 

Selecting a Jitter Test Set 
Jitter Tolerance Testing Using 
External PhaseIFrequency Mod- 
ulated Sources and Bit Error 
Rate Test Sets 
Quality Gains in Telecom Aus- 
tralia's Digital Microwave 
Network 

'1 

Sub-PA to 1A 

.. 



SUBJECT INDEX 
AN 191-5 Measurement of Propagation 

Delays Using the HP 53708 
Time Interval Counter and HP 
53638 Time Interval Probes 

AN191-6 Precise Cable Length and 
Matching Measurements Using 
the HP 53708 Universal Time In- 
terval Counter and HP 53638 
Time Interval Probes 

AN 200-3 Time Interval Measurement Us- 
ing an Electronic Counter 

AN 200-4 Understanding Frequency 
Counter Specifications 

AN 297-2 Automated Reverse Recovery 
Time Measurements of Diodes 

AN 313-1 1 Using Digital Filtering Tech- 
niques to Improve Analog to Dig- 
ital Converter Measurements 

AN 358-3 Time Domain Characterization 
of Magnetic Disc Drives 

Product Notes 
5334A-1 Remote and Front Panel Opera- 

tion of the 5334A Universal 
Counter 

5335A 5335A Universal Counter User's 
Introduction 

53708-2 Better than 1OOps Accuracy in 
HP 53708 Time Interval Mea- 
surements Through Bias Error 
Reduction 

53708-3 High Throughput Picosecond 
Character izat ion of Pulse 
Parameters 

54111D Sub-nanosecond Single-shot 
Digitizing Using the HP 541 11 D 

Timing Analysis 
Application Notes 
AN 313-1 0 Radar System Characterization 

and Testing 

Transistor Parameters 
Application Notes 
AN 57-1 

AN 95-1 

Fundamentals of RF and Micro- 
wave Noise Figure Measurement 
S - P aram et e r Techniques for 
Faster, More Accurate Network 
Design 

AN 334 Automation of Semiconductor 
Parameter Analysis 

AN 339-20 Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 

AN 372-3 Power Component Testing 
AN 376-1 Biasing Three-Terminal Devices 

for Test 
AN 944-1 Microwave Transistor Bias Con- 

siderations 

Product Notes 
8970A-1 Applications and Operation of 

the 8970A Noise Figure Meter 

Transistors 
Application Notes 
AB 9 Derivation, Definition and Appli- 

cation of Noise Measure 
AB 13 Transistor Speed Up Using 

Schottky Diodes 
AB 17 Noise Parametersand NoiseCir- 

cles for the HXTR-6101. -6102, - 
6103, -6104, and -6105 Low 
Noise Transistors 

t- 

. 

r 

fl 

AN 366-1 

AN 366-2 

How to Measure Insertion Loss 
of Optical Components 
How to Measure Return Loss of 
Connectorized Optical Com- 
ponents 
Mixed Signal Transmission Tests 
Using the HP 3065CT 
Integrated Services Digital Net- 
work (ISDN) 23BBD Primary Ac- 
cess Rate (PAR) and Digital 
Multiplexed Interface (DMI) Test- 
ing Using the HP 37878 and Pro- 
tocol Analyzer 

AN 370-1 

AN 368 

Product Notes 
495X-1 Computer Control of HP's Pro- 

tocol Analyzer Family 
4945A/ HP 4945A TlMS with HP-41C 
HP-41 C-1 Personal Computer 
4945Al Introductory Operating Guide for 
SERIES 200 the HP 4945A TlMS with the Se- 

ries 200 Computer and BASIC 
3708-1 Noiseand Interference Effects in 

Microwave Radio Systems 
3708-2 Using the HP 3708A on Micro- 

wave Radio Testing 
3708-3 Determination of Residual Bit 

Error Ratio in Digital Microwave 
Systems 

3708-4 How to Win with the 3708A 
3708-5 Testing Satellite Systems with 

the HP 3708A 
3730-1 High Accuracy RF Measure- 

ments Using the HP 37308 
3776-1 Measurement Principles 
3776-2 Getting the Most Out of Your Ver- 

satile "LEVEL' Measurement 
3776-3 Getting the Most Out of Your 

Group Delay/Envelope Delay 
Measurement 
Getting the Most Out of Your 
End-to-end Measurements 
Simulation of Line Signaling and 
Dialing with the HP 3776A 
Simulation of Line Signaling and 
Dialing with the HP 37768 

3776-4 

3776-5 

3776-6 

3785-1 Practical Jitter Measurements 
4937s HP 49378 Product Note 
81 45A How to Measure Return Loss in 

Optical Links 
81 52A How to Make Accurate Fiber Op- 

tic Power Measurements 
8683/4-2 Performance and Applications of 

the HP 868314D Microwave Sig- 
nal Generators 

8757-6 Automated Amplifier Measure- 
ments Using the HP 875618757 
Scalar Network Analyzers 
Using Dynamic Data with the 
Frequency Agile Signal Simulator 
A Book of Ideas for Creating 
Waveforms with the HP 8904A 
Using the HP 8904A Multifunc- 
tion Synthesizer as a Communi- 
cations Signaling Source 
Using the HOP RAM Sequence 
Mode Special Option H-08 for 
the HP 8904A Multifunction 
Synthesizer 

54201ND Solving Measurement Problems 
in the Communications Industry 

8791-1 

890444 

8904A-1 

8904A-4 

Television 
Application Notes 
AN 313-11 Using Digital Filtering Tech- 

niques to Improve Analog to Dig- 
ital Converter Measurements 

Product Notes 
5182A-1 Understanding the 51 82A Wave- 

form Recorder/Generator 

Temperature Measurement 
Application Notes 
AN 421 -4 
AN 421-5 
AN 421-6 Internal Combustion Engine 

AN 421 -7 Environmental/Autoclave Testing 

Waste Water Treatment 
Jet Engine Controller Testing 

Testing 

AN 421 -8 
AN 421-9 
AN 421-1 1 
AN 421-12 
AN 421-14 
AN 421 -1 5 
AN 421-16 
AN 421-17 
AN 421-18 
AN 421-19 
AN 421-20 

Communications Cable Testing 
Residential Facility Monitoring 
Explosion Testing 
Materials Development 
Battery Testing 
Pilot Plant monitoring 
Jet Engine Testing 
Facility Management 
Large Product Characterization 
Missile System Testing 
Machine Monitoring and Control 

AN 421-21 Pharmaceutical Process Control 
AN 421-22 Paper Process Control 
AN 421-23 Rolling Mill 
AN 421 -24 Appliance Testing 

Product Notes 
3421A-2 The 3421A Data Acquisition/ 

Control Unit 

Throughput Analysis 
Application Notes 
AN 191-7 High Speed Timing Acquisition 

and Statistical Jitter Analysis us- 
ing the HP 53708 Universal Time 
Interval Counter 

Product Notes 
3458-1 Optimizing Throughput and 

Reading Rate 
3562A-2 SignalSwitchingandMulti-Chan- 

ne1 Measurements with the HP 
3562A Dynamic Signal Analyzer 

Time-Interval 
Application Notes 
AN 174-14 Radar System Characterization 

and Testing Using the HP 5345Al 
55A/56A,B,C,D Counter 

AN 191-1 AutomaticZeroCalibrationofthe 
HP 5359ATime Synthesizer at a 
Designated Remote Location 
Determining Digital Circuit Tim- 
ing Tolerance to Optimize Ad- 
justment or Design 
Precision Time Interval Mea- 
surements in Radar Applications 
Using the HP 53708 Universal 
Time Interval Counter to Char- 
acterize Pulse Width, Repetition 
Rate. and Jitter 

AN 191-2 

AN 191-3 

AN 191-4 

39 

WWW.HPARCHIVE.COM 



AB 18 

AN 339-20 

AN 372-3 
AN 376-1 

AN 944-1 

AN 967 

AN 972 

AN 974 

AN 975 

AN 980 

AN 981 

AN 982 

AN 985 

AN 990 

AN 994 

The Performance of the HXTR- 
6101 at Submilliampere Bias 
Levels 
Role of DC Parametric Test in 
High Speed Digital and Micro- 
wave Component Manufacturing 
Power Component Testing 
Biasing Three-Terminal Devices 
for Test 
Microwave Transistor Bias 
Considerations 
A Low Noise 4 GHz Amplifier Us- 
ing the HXTR-6101 Silicon Bi- 
polar Transistor 
Two Telecommunications Power 
Amplifiers for 2 and 4 GHz Using 
the HXTR-5102 Silicon Bipolar 
Power Transistor 
Die Attach and Bonding Tech- 
niques for Diodes and Tran- 
sistors 
A 4.3 GHz Oscillator Using the 
HXTR-4101 Bipolar Transistor 
A Cost Effective Amplifier De- 
sign Approach at 425 MHz Using 
the HXTR-3101 Silicon Bipolar 
Transistor 
The Design of a 900 MHz Oscil- 
lator with the HXTR-3102 
A 900 MHz Driver Amplifier 
Stage Using the HXTR-3102 
Achieve High Isolation in Series 
Applications with the Low Ca- 
pacitance HPND-4005 Beam 
Lead PIN 
A 500 MHz Oscillator with the 
HXTR-3102 Bipolar Transistor 
A 2 GHz Power Oscillator Using 
the HXTR-4103 Bipolar Tran- 
sistor 

Transmission Lines 
Application Notes 
AN 62 TDR Fundamentals for use with 

HP 54120T Digitizing Oscillo- 
scope and TDR 
Improving Time Domain Network 
Analysis Measurements 

AN 62-1 

Product Notes 
54120-1 Histograms and Statistical Anal- 

ysis of Signals 
85016-1 Making Measurements and Con- 

figuring Run Only Tests Using 
the HP 8328N85016B 

Troubleshooting 
Application Notes 
AN 163-2 

AN 222-0 

AN 222-2 

AN 222-3 

AN 222-4 

New Techniques of Digital 
Troubleshooting 
An Index to Signature Analysis 
Publications 
Application Articles on Signature 
Analysis 
A Manager's Guide to Signature 
Analysis 
Guidelines for Signature Analy- 
sis: Understanding the Signature 
Measurement 

AN 222-6 Troubleshooting with Composite 
Signatures 

AN 222-12 A Signature Analysis Based Test 
System for ECL Logic 

AN 326 Principles of Microwave Connec- 
tor Care (for Higher Reliability 
and Better Measurements) 

AN 372-1 Power Supply Testing 

Product Notes 
495X-1 Computer Control of HP's Pro- 

tocol Analyzer Family 
85016-1 Making Measurements and Con- 

figuring Run Only Tests Using 
the HP 8328A/85016B 

Vector Measurements 
Application Notes 
AN 95-1 S - Para m e t e r Tech n iq u es for 

Faster, More Accurate Network 
Design 

AN 154 S-Parameter Design 
AN 170-1 HP 8640A/B Signal Generator 

Output Level Accuracy 
AN 221A AutomatingtheHP8410BMicro- 

wave Network Analyzer 
AN 364-1 Quality Gains in Telecom Aus- 

tralia's Digital Microwave 
Network 

Product Notes 
84088-1 Building YourOwn HP8408BAu- 

tomatic Network Analyzer 
851 0-1 0 An Introduction to Operating the 

HP 85108 Network Analyzer 
851 0-1 4 Using Multiple Test Sets with the 

HP 85108 

Vector Modulation Measurements 
Application Notes 
AN 314-4 Exceptionally Complex Signal 

Simulation for Multi-Signal Envi- 
ronments in RadarlEW Test 

AN 343-1 Measurements Applications for 
Digital Microwave Radio 

AN 343-2 Dynamic Component Test Using 
Vector Modulation Analysis 

AN 343-3 Coherent Pulsed Tests of Radar 
and EW Systems 

AN 343-4 Measuring Demodulator Image 
Rejection Using the HP 8980A 
Vector Analyzer 
A Calibrated Signal Simulation 
System Utilizing I/Q Modulation 
Techniques 

AN 343-5 

Product Notes 
8780A-1 Introductory Operating Guide to 

the HP 8780A Vector Signal 
Generator 

8980A-1 Introductory Operating Guide to 
the HP 8980A Vector Analyzer 

8980A-2 Dynamic Range Considerations 
of the HP 8980A Vector Analyzer 

Video Detection 
Application Notes 
AB 25 Characteristics of Zero Bias 

Detectors 
AN 356 High Speed Measurement of 

Semiconductor Devices from 

Schottky Barrier Diode Video 
Detectors 
The Criterion for the Tangential 
Sensitivity Measurement 
Schottky Diode Voltage Doubler 
Dynamic Range Extension of 
Schottky Detectors 

Sub-PA to 1A 
AN 923 

AN 956-1 

AN 956-4 
AN 956-5 
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AN 956-6 Temperature Dependence of 
Schottky Detector Voltage 
Sensitivity 

AN 963 Impedance Matching Tech- 
niques for Mixers and Detectors 

AN 986 Square Law and Linear 
Detection 

AN 987 Is Bias Current Necessary? 
AN 988 All Schottky Diodes are Zero 

Bias Detectors 

Video Receivers 
Application Notes 
AN 356 High Speed Measurement of 

Semiconductor Devices from 

Schottky Barrier Diode Video 
Detectors 
The Criterion for the Tangential 
Sensitivity Measurement 
Dynamic Range Extension of 
Schottky Detectors 

Sub-PA to 1A 
AN 923 

AN 956-1 

AN 956-5 

Voltage 
Application Notes 
AN 270-2 Automated Noise Sideband 

Measurements Using the HP 
8568A Spectrum Analyzer 
Applications and Operation of 
the 8901A Modulation Analyzer 

AN 286-1 

AN 372-1 Power Supply Testing 
AN 372-2 Battery Testing 

Product Notes 
51 80A-2 Dynamic PerformanceTesting of 

A to D Converters 
51 80A-3 General Purpose Subroutines 

for the 5180A Waveform 
Recorders 

Voltage-Controlled Oscillators 

Application Notes 
(VCOs) 

AN 174-1 

AN 174-2 

AN 174-3 

AN 174-4 

AN 174-1 1 

AN 174-1 3 

AN 181-1 

AN 377-2 

Measuring the Transfer Charac- 
teristic of a Voltage Controlled 
Oscillator 
Measuring Differential Nonline- 
arity of a Voltage Controlled 
Oscillator 
Measuring Integral Nonlinearity 
of a Voltage Controlled Oscillator 
Measuring Dual VCO Tracking 
Error 
Measuring Warm-up Character- 
istics and Aging Rates of 
Oscillators 
Measuring the Tuning Step Tran- 
sient Response of VCOs to 18 
GHz 
Measuring Linearity of VCOs 
from 10 Hz to 23 GHz 
Automatic Characterization of 
Microwave Voltage Controlled 
Oscillators 

Product Notes 
8757-5 Measuring Voltage-Controlled 

Devices with the HP 8757A Sca- 
lar Network Analyzer 

Wave Analysis 
Application Notes 
AN 207 Understanding and Using Phase 

Noise in the Frequency Domain 

8 

9 



SUBJECT INDEX 
AN 270-2 Automated Noise Sideband 

Measurements Using the HP 
8568A Spectrum Analyzer 
Bandwidth and Sampling Rate in 
Digitizing Oscilloscopes 
Voltage and Time Resolution in 
Digitizing Oscilloscopes 

r AN344 

AN 348 

Product Notes 
3458-2 High Resolution Digitizing with 

the HP 3458A 
51 80A-3 General Purpose Subroutines 

for the 5180A Waveform 
Recorders 

5182A-1 Understanding the 51 82A Wave- 
form RecorderIGenerator 

54110A/D Precision Time Interval Mea- 
surements with the HP 541001 
110 Digitizing Oscilloscope 

541 1 OD Dual Delayed Sweep Versus 
Random Repetitive Sampling 

54201 A/D Solving Measurement Problems 
in the Communications Industry 

Waveguide, Measurements in 
Application Notes 
AN 64-1 

AN 64-2 

Product Notes 
8510-3 Measuring Dielectric Constant 

with the HP 8510 Network 
Analyzer 

851 0-6 On-Wafer Measurements Using 
the HP 8510 Network Analyzer 
Applying the HP 851 OB TRL Cal- 
ibrat ion for Non-Coaxial 
Measurements 

8510-12 Millimeter-Wave Measurement 
Using the HP 85108 Network 
Analyzer 

8510-1A Millimeter-Wave Vector Mea- 
surements Using the HP 8510A 
Network Analyzer and HP Milli- 
meter-Wave Test Sets 

851 OA Specifying Calibration Stan- 
dards for the HP 85108 Network 
Analyzer 
Using the HP 11664C Detector 
Adapterto Make Millimeter-wave 
Scalar Measurements 

Fundamentals of RF and Micro- 
wave Power Measurement 
Extended Applications of Auto- 
matic Power Meters 

r 8510-8 

8756-2 

. 
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MODEL NUMBER INDEX 

r 

8 

c 

. 

4N5X Solid State Displays . . . . . . . . . .  AN 934 

60 
6N135/36/37 Optocouplers . . . . . . . . . .  AN 948 
6N138/39 Optocouplers . . . . .  A8 69 A8 951 -1 
6N140 . . . . . . . . . . . . . . . . . . . . . . . . .  AN1023 

100 
105AIB Quartz Frequency 

300 
346A/B/C Noise Source . . . . . . . . . . .  AN 57-1 ; 

Standards . . . . . . . . . . . . . . . .  AN 52-1, 52-2 

PN 8970A-I189708/S-2 
. . . . . .  AN 57-1 ; PN 8970A-1,89708/S-2 347A 

362 Low Pass Filter . . . . . . . . . . . . . . . .  AN 183 

400 
41 5E SWR Meter . . . . . . . . . . . . . . . . .  AN 183 
424A Series Waveguide Crystal 

Detectors . . . . . . . . . . . . . . . . . . . . . .  AN 183 
432A/8 Series Power Meters . . AN 64-1, 64-4, 

432A/B/C Power Meters . . . . . . . . . . .  AN 64-1 
435AIB Analog Power Meter . , , . AN 64-1,64-4 

436A Digital Power Meter . . . . .  AN 64-1, 64-2, 

4378 Power Meter. . . . . . . . . . . . . . . .  AN 64-4 

183; PN 8350-8 

4358 . . . . . . . . . . . . . . . . . . . . . . . . . .  AN64-4 

64-4; PN 8350-8 

438A Dual Power Meter . . AN 64-1, 64-2, 64-4: 
PN 8350-8 

500 
545A Digital Troubleshooter . . . . . . .  AN 163-2 
546A Digital Troubleshooter . . . . . . .  AN 163-2 
547A Digital Troubleshooter . . . . . . .  AN 163-2 
548A Digital Troubleshooter . . . . . . .  AN 163-2 

700 
752A/C/D Directional Coupler 
774D Coaxial Dual Directional 

778D Coaxial Dual Directional 
Coupler . . . . . . . . . . . . . . . . . . . . . . . .  AN91 

Coupler . . . . . . . . . . . . . . . .  AN77-3 

1000 
1630G Logic Analyzers . . . . . . . . . . .  AN 341-1 
1631 AID Logic Analyzers . . . . .  PN 1631 AID-I , 

1631A/D-2,54200A/D-l 

2000 
2334A2334A . . . . . . . . . . . . . . .  AN 422 
2484A 2484A . . . . . . . .  AN422 

3000 
3041142 Network Analyzer System , . AN 205-2 
3045A Automatic Spectrum Analyzer . . AN 207 
3048A . . . . . .  AN 283-3; PN 117298-1 

System . . , , AN 200-1 
. . .  PN 3065-2, AN 340- 

1, 324-1, PN 3065-2, PN 3065-3, PN 3065-4 
3070A Serial Link . . . . . . . . . . . . . . .  AN 201-6 
32008 VHF Oscillator . . . . . . . . . . . . .  AN 77-3 

3312A . . . . . . . . . . . . . . . . . . . .  AN360 
3314A Generator . . . . . .  PN 3314A-1 
3324A . . . . . . . . . . . . . .  AN 373 
3325A 34800-1 
33258 . . . . . . . . . . . . . . . . . . . . . . . .  PN 33258 
3326A . . . . . . . . . . . . . . . .  PN 3326A, 3326A-1 
3335A Frequency Synthesizer . . AN 221A, 294 
3421 A Data AcquisitionIControl 

Unit.. . . . . . . . . . . . . . . . . . . . . .  PN 3421A-2 

3468A 5 1/2 Digit 
Multimeter (HP-IL) . . . . . . . . . . .  PN 3468A-1 

3478A 5 1/2 Digit 

3235A . . AN 421-8,421-19; PN 3235-1 

3458 . . . . .  PN 3458-1, PN 3458-2, PN 3458-3 

Multimeter (HP-18) . . . .  PN 3478A-1 

3488A Switch Control Unit (HP-18) . . AN 328-1, 
421-8; PN 3488A-1,3562A-2 

3497A Data AcquisitionIControl 
Unit . . . .  AN 328-1 

3561 A . . . . . . .  PN 3561A, 
3561 A-1 , 11 729C-2 

3562A . . . . .  AN 243-2,243-3. 243-4; PN 3561, 
3562,3562A-1,3562A-3 

3577A Network Analyzer . . PN 3577A, 3577A-1 
3580A Spectrum Analyzer . . . .  AN 150-7,207 
3582A Spectrum Analyzer . . AN 243-1, 245-1, 

358544 Spectrum Analyzer . . AN 246-1, 246-2; 
PN 3585A 

3603A Automatic Tape AN 89 
3604A Voice Channel AN 89 
3680A AC Power Supp AN 89 
3708A Noise and Interference 

Test Set . . . . . . . . . . . . .  AN 355,364,364-1 ; 

3709A . . . . . . . . . . . . . . . . . . . . . . . . . .  ANI55 
37098 Constellation Analzyer . . AN 355, 364-1 
37308 Down Converter: RF to IF . . PN 3730-1 
3746A Selective Level Measuring 

Set . . . . . . . . . . . . . . . .  
3764A . . . . . . . . . . . . . . .  
3776A PCM Terminal Test 

37768 PCM Terminal Test Set 

3779C Primary Mulitplex 
Analyzer (CEPT) . . . . . . . . .  AN 231-2,231-3 

3779D Primary Multiplex 
Analyzer (Bell) . . . . . . . . . . .  AN 231-2,231-3 

3781A Pattern Generator . . . . . . . . . . .  AN 360 
3781 8 Pattern Genera 359,360 
3782A Error Detector AN 360 
37828 Error Detector . . . . . . . . . .  AN 360,359 
3785A Jitter Generator & Receiver 

37858 Jitter Generator & Receiver 
(Bell) . . . . . . .  AN 359,360, 368: PN 3785-1 

37878 Digital Data Test Set . . . . .  AN 359, 360 
3789A . . . . . . . . . .  AN 360 
37898 mission Test AN 355, 

359,360 
3852A D53 Transmission Test Set . , AN 421-2, 

245-2, 245-3, 245-4, 245-5 

PN 3708-1, 3708-2, 3708-3, 3708-5, 3708-4 

3776-2, 3776-3, 3776-4, 3776-5 

3776-2, 3776-3, 3776-4, 3776-6 

(CEPT) . . . . . . . . . . . . . .  AN 360; PN 3785-1 

421-3,421-4,421-5, 421-6,421-7,421-8, 
421-9,421-10,421-11,421-12,421-13, 421- 

14,421-15,421-16, 
421-17,421-18,421-19,421-20, 421-21, 

421-22,421-23,421-24 

3900l3950l3955 
Instrumentation . . . . . . . .  AN89 

4000 
. . . . . . . . . . . . . . . . . . .  AN339-20 
. . . . . . . . . . . . . . . . . . .  AN339-20 

4062C . . . . . . . . . . .  AN 339-20 
4063A Semiconducto 

Parameter Analyzer . . . . . . .  AN 334,339-20 
41408 pA MeterIDC Voltage Source . . .  AN 238, 

4141 8 DC Source/Monitor . . . . . . .  AN 339-20; 

41428 DC Source Monitor . . .  AN 339-20, 356, 

4145A Semiconductor Parameter 

238-1, 339-20 

PN 81 800S/A-3 

356-1 

. . . .  AN 31 5; PN 81 800SIA-2 

. . . . . . . . . . . . . . .  AN339-20 

302-2,421-8 
4191A RF Impedance Analyzer . . , . AN 302-1, 

41 93A Vector Impedance Meter . . . . . .  AN 31 7 
41 94A Impedance/Gain-Phase 

4277A LCZ Meter . . . . . . . . . . . . . . . . .  AN 321 
4280A 1 MHz C Meter . . . . . . .  AN 322,339-20 
4284A . . . . . . . . .  AN 369-6 
4815A RF Vector Impedance Meter . . AN 77-3 

Analyzer AN 339, 339-3, 339-6, 339-1 1 

4935A Transmission Impairment 
. . . . . . . . . .  AN318-1 

Measuring Set . . . . . . . . . . . . . . . . . .  AN 335 
4937s Network Access Tr ' ' 

Test Set . . . . . . . . . . . .  
4948A . . . . . . . . . . . . . .  
4951 C WAN Protocol Ana 
4952A WAN Protocol Ana 
4954A . . . . . . . . . . . . . .  

5000 
5005AIB Signature 

Multimeter . . AN 222-0, 222-2, 222-3, 222-4, 
222-1 2 

5006A Signature Analyzer . . AN 222-0, 222-2, 
222-3, 222-4, 222-6 

5061A Cesium Beam Frequency 
Standard . . . . . . . . . . . .  AN 52-1, 52-2, 52-4 

50626 Cesium Beam Frequency Reference . . . .  
AN 52-1, 52-2 

5065A Rubidium Frequency 
Standard . . . . . . . . . . . . . . . . .  AN 52-1, 52-2 

5082-0009 Detector . . . . . . . . . . . . .  AN 956-4 
5082-0023 Mixer 

956-3 
5082-2755 Schottky Barrier Dio 

5082-2824 Schottky Barrier Diodes . . .  AN 923, 
956-3 

5082-3040 PIN Diode 
5082-3041 PIN Diode 
5082-3042 PIN Diode . . . . . . . . . . . . . .  AN 929 
5082-3259 PIN Diode . . . . . . . . .  
5082-4200 PIN Diode 
5082-7200 Seven-Seg 

5082-7300 Solid State Displays 
5082-7600 LED Displ 
5082-7700 LED Displays . . . . . .  AN 1005,1006 
51 05A Frequency Synthesizer 
51 80A Waveform Recorder . . . . . . . .  AN 340-1 ; 

Displays . . . . . . . . . . . . . . . . .  

PN 51 80A-2,5180A-3 
5180A T T . . .  . . . . . . . . . . . . . . . . . . .  AN313-10 

. . . . . . . .  AN313-11 

51 BOT . . . . . . . . . . . . . . . . . . . . . . . .  AN 340-1 
51 82A Waveform Recorder/Generator . . . . .  AN 

313-10, 313-11,340-1; PN 5182A-1 
51828 . . . . . . . . . . . . . . . . . . . . . . . .  AN 340-1 
5183ATTIU . . . . . . . . . . . . . .  AN 313-10,313-11 

5328A Univer 

. . . . . . . . . . . . . . . . . . .  AN181-2 

53445 Microwave Source 
Synchronizer . . . . . . . . . . . . . . . .  PN 8756-4 

5345A Electronic Counter . . .  AN 174-1, 174-2, 
174-3, 174-4, 174-5, 174-6, 174-7, 174-8, 

174-9, 174-1 0, 174-1 1, 174-1 2, 174-1 3, 
174-14, 287-2, 291-1 

AN174-14 5355A 
5356AI8 Frequency Converter 

. . . . . . . . . . . . . . .  
Heads. . . . . . . . . . . . . . . . . . . . . . .  AN 291-1 

5356AIBICID AN 174-14 
5359A Time Synthesizer . . . .  AN 191 -1,191 -2, 

287-2, 287-3 
5361A . . . . . . . . . . . . . . . .  AN 377-1, AN 377-2 
5363A Time Interval Probes . . . . . . .  AN 191 -1 
5364A . . . . . . . . . . . . . . .  AN 358-1 ; PN 5371A 
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MODEL NUMBER INDEX 
5370A18 Universal Time Interval 

Counter . . . . . . . . . .  AN 191.1. 191.2. 191.3. 

Counter . . .  AN 191-7; PN 53708.2. 53708-3 
. . . . . . . . . . . . .  AN 358-1 . 358.2.35 8.3. 

PN 5371 A 
. . . . .  AN 246 

5384A15385A Frequency Counters . . . . . . . .  PN 
5384A15385A- 1 

5507A . . . . . . . . . . . . .  AN 325-10; PN 5527A-1 
5527A . AN 325-1 0. AN 325-1 1 ; 

PN 5527A.1.5527 A.2 

191.4. 191.5. 191.6. 287-3 
53708 Universal Time Interval 

5371 A 

5382A Frequency Counter 

5528A Laser Measurement 
System .. . . . . . . . . . . . . . . . . . . . .  AN 325-2 

6000 
6002A Power Supply . . . . .  AN 908 
6012A Autoranging P . . AN250-2 
6050A. 6060A . . . . . . . . . . . . . .  AN 372.1.2. 3 
61 10A-6827A Power Supplies . . . . . . .  AN 908 
6434816483C DC Power Supplies . . AN 250-2 
6625A . . . . . . . . . . . . . . . . . . . . . . . .  AN 376-1 
6626A . . . . . . . . . . . . . . . . . . . .  
6940AiB Multiprogrammer . . . .  
6942A Multiprogrammer . . . .  AN 316.5. 328-1 ; 

6944A Series 200 Multi- 

PN 69408.1.6940 8.4 

PN 6942A.1. 6942A.2.81800Si A.2 

programmer . . . . . .  AN 316.5. 421.3.42 1.11 

7000 
72XX . . . . . . . . . . . . . . . . . . . . . . . .  AN 229-14 
74xx . . . . . . . . . .  . . AN229-14 
75XX . . . . . . . . . . . . . . . . . . . . . . . .  AN 229-14 
7440A 8-Pen Plotter . . AN 350.1. 350.3. 350-5 
7470A 2-Pen Graphics Plotter 
7475A 6-Pen Graphics Plotter 

7550A 8-Pen Graphics Plotter 
350.1. 350.3. 350-5 

. . AN 350.1. 35 

229-1 1 
75858 8-Pen Drafting Plotter . . . . . .  AN 229.6. 

229-1 1 
75868 8-Pen Drafting Plotter . . . . .  AN 229-1 1 

. . . . . . . . .  AN 350.4.35 0.5 

. . . . . . . . .  AN 350.4.35 0.5 

8000 
8145A . . . . . . . . . . . . . . . . . . . . . . . .  AN366-2 
8754A . . . . . . . . . . . . . . . . . . . . . . . .  AN 421 -8 
8152A . . . . . . . . . .  AN 361.366.1.366.2. 1034 
8154A . . . . . . . . . . . . . . . . . . . . . . . .  AN 366-1 
8155A . . . . . . . . . . . . . . . . . . .  AN 366.1.36 6.2 

Pulse Generator . . . . . . . . . .  AN 297.1. 297-2 
81 75A Digital Signal Generator . . . . .  AN 341-1. 

341-2 
8180A Data Generator . . . . . . . . . . . . .  AN 319 
81 82A Data Analyzer . . . . . . . . . . . . . .  AN 31 9 
8328A . . . . . . . . . . . . . . .  
8340A Synthesized Sweep 

8160A18161A Programmable 

8340.3. 8340141. 8340A.1. 8340A.6. 
8340A.7. 8349.1. 8510.2. 851 0-1A 

83408 . . AN 329; PN 8340.2.8340.3. 8340141 
8341A Synthesized Sweeper . . . . .  PN 8340.2. 

8340141. 8349.1. 8510.2. 8510-1A 
8341 8 . . AN 329; PN 8340.2.8340.3. 8340141 

PN 8349-1 
83498 Microwave Amplifier . . AN 327.1. 327-1 ; 

8350A1B Sweep Oscillator 
AN 155.3. 312-1; PN 8350.3. 

8350.6. 8350A.1. 8350A.2. 8350A.7. 84088.1. 
8756A.1.8970 A.l 

1. 329. 345.1. 345-2; PN 8349.1. 
8350.4. 8350.8. 8350.9. 83508. 8756.4. 

8757.2. 8757-6 
8405A Vector Voltmeter . . . .  AN 77.3. 91. 171 -1 
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83508 Sweep Oscillator Mainframe . . AN 327- 

8406A Frequency Comb Generator . AN 150-8 
84088 Automatic Network 

Analyzer . . . . . . . . . . . . . . . . . . .  PN 84088-1 
8409C Automatic Network Analyzer . . AN 221A 
84108 Microwave Network Analyzer . AN 

8410C Network Analyzer Mainframe . . AN 154 
841 1A Harmonic Frequency 

Converter . . . . . . . . . . . . . . . . . . . . . .  AN 154 
8412A Phase-Magnitude Display . . . .  AN 221A 
8414A Polar Display . . . . . . . . . . . . . .  AN 221A 
8418A Network Analyzer Auxiliary 

221A; PN 84088-1 

Supply . . . . .  . . . . . . . . . .  AN221A 
8447 Amplifiers . . . . .  AN 150-7, 294 
8480 Power Sen . . . . . . . . . .  AN64-4 
8481A1H Coaxial Power Sensor . . . . .  AN 64-1 
8484A Coaxial Power Sensor . . . . . . .  AN 64-1 
8510A Network Analyzer . . PN 8510-2. 8510-3. 

AN 374-1. 8510-1A 
85108 . . .  PN 8510.6.8510.7.8510.8.8510.9. 

8510.10. 8510.12.8510A. 8510.13.851 0.14 
AN 155. 355. PN 11970-71 

PG 8566B168BiMOD216122. 8566816881 
MODELS 22.8566B16881MODELS211. 

8566818568BiMODELSS. 856681856881 
MODELSS. 8567A; PN 856681688.1. 

1 1729C.2. 1 1970-71 
8567A Spectrum Analyzer . . . . . . . .  AN 331-1 ; 

PG 8562A. 8567A 
8568A Spectrum Analyzer . . . . . . . .  AN 270-2; 

PG 8562A 
85688 Spectrum Analyzer . . AN 330.1.33 1.1. 

PG 8566Bi68BiMOD216122. 8566816881 
MODELS 22.8566B168B1MODELS211. 

8566818568BiMODELSS. 856681856881 
MODELSS. 8567A; PN 856681688.1. 

1 1729C-2 
8590A . . . . . . . . . . . . . . . . . . . . . . . .  PG8562A 
8620 Series Sweep Oscillator . . . . . .  AN 150.2. 

8620C Sweep Oscillator . . . . . .  AN 155.3. 183. 
150-4 

187.6.221A. 312.1. 327-1; PN 862OC-1 
8640A18 Signal Generators . AN 170.1. 170.2. 

171-1 
8642A . . . . . . . . . . . . . . . . . . . . . .  PN 8904A-2 
8642A18 Synthesized Signal 

Generators . . . . . .  PN 8642AiB.1.8642Ai 8.2 
8645A . . . . . . . . . . .  PN 8645.1.8645.2. 8645A 
8656A Signal Generator . . . . . . . . . . . .  AN 360 
86568 . . . . . . . . . . . . . .  PN 8904A.1.8904 A.2 
8657A . . . . . . . . . . . . . .  PN 8904A.1.8904 A.2 
8660A1C Synthesized Signal 

Generators . . . . . . . . . . . . . .  AN 164.4. 187-6 
8662A Synthesized Signal 

Generator . . .  AN 283.2. 283-3; PN 11 729C-2 
8663A Synthesized Signal 

Generator . . . . . . . .  AN 283-3; PN 1 1  729C-2 
8671 8 Synthesized CW Generator . . AN 21 8.1. 

8672A Synthesized Signal 
Generator., AN 218.1. 218.2. 218.5. 401-15 

8673AiBICiD Microwave Synthesized 
Generators . . . . . . . . .  PN 8673A.1.8673A.2. 

867381D Synthesized Signal Generator . . . .  AN 
329 

8683AiBiD Signal Generators 
868381D . . . . . . . . . . . . . . . .  
8684AiBiD Signal Generators . . . .  PN 868314-2 
867481D . . . . . . . .  

21 8.2. 329 

8970A-1 

8708A Synchronizer 
8709NB Phase-lock Synchronizers . . . . . . .  AN 

871 7A1B Transistor Bias Supply . . . . . .  AN 154 

Test Set . . . . . . . . . . . . . . . . . . . . . .  AN 221A 

150.2. 150.4. 187.6. 221A. 312-1 

8743A Reflection1Transmission 

8745A S-Parameter Test Set . . . . . . . .  AN 221A 
87468 S-Parameter Test Se 
8748A S-Parameter Test Se 
8750A Storage Normalizer 
8753A . . . . . . . . . . . . . . . .  
87538 . . . . . . . . . . . . . . . . .  PN8753-2 
8754A Network Analyzer . . . . . .  AN 294.42 1.8 

. . . . . . . . . . . . . . .  AN 155-3 
twork Analyzer . . AN 327-1 

8756A Scalar Network Analyzer . . . .  AN 327.1. 
345.1. 345-2; PN 8642A18.2. 8756.2. 8756.4. 

8756A-I18757-1~ 8757-6 
8757A Scalar Network Analyzer . . . .  AN 327.1. 

345.1. 345-2; PN 8642A18.2 . 8757.1. 8757.2. 
8757.5. 8757.6. 85016-1 

8761AIB Coaxial Switches . . . .  AN 332.33 2.1 

Synthesizer . . . . . . . . .  AN 343-5 
87705 Waveform Synthesi . . . .  .AN 

8755 Frequency Response 

8770A Arbitrary Waveform 

314.1. 314.2. 314.4. 343-5; PN 87708-2 
8780A Vector Signal Generator . AN 155. 31 4- 

4. 343.1. 343.2. 343.3. 343.4. 355; PN 
8780A-1 

8791 . . . . . . . . . . . . . . . .  AN 314-5; PN 8791-1 
8900BICiD Peak Power Meters . . . . . .  AN 64-1 
8901A Modulation Analyzer . AN 286.1. 286-2; 

PN 8901A-1 
8902A Measuring Receiver . . . . . .  PN 8902A-2 
8903A Audio Analyzer PN 8903A-1 

A-1 .E904 A.2 890381E 
8904A . . . . . . . .  PN 8904A. 8904A-3.8904A-4 
8970A Noise Figure Meter . . . .  AN 57.1. 57-2; 

PN 8340A.7.8350A.7.8970 A.l 
8970815 Noise Figure Meter . . .  PN 897081S.2. 

57.2. 57-1 
8980181 A Vector Analyzer . . .  AN 343.1. 343.2. 

343.3.34 3.4. PN 8980A.1. 8980A-2 
8980A . . . . . . . . . . .  AN 155.355. PN 8980A-1 

9000 

. . . . . . . . . . . . .  

91 14A Doubled Sided 3 . 5  Disc 
Drive . . . . . . . . . . . . . . . . . . . . . .  PN 3421A-2 

9820 Desktop Computer . . . .  AN 174.1. 174.2. 
174.3. 174.4. 174.5. 174.6. 174.7 . 174.8. 

174.9. 174.10. 174.11. 174.12. 174-13 
9825A Desktop Computer . . . . . . . . .  AN 187-6; 

PN 6942A-1 
98255 Desktop Computer . . . . .  AN 287.3. 294 
9830 Desktop Computer . . . . . .  AN 163.2. 207 
991 1112113114 Computers . . . . . . . . .  AN 328-1 
9915A Modular Computer 

(July 1981) PN 6942A-2 

10000 
10514A Double-balanced Mixer . . . .  AN 174-7 
10515A Frequency Doubler . . . . . . . . .  AN 294 
10529A Logic Comparator . . . . . . . .  AN 163-2 
10534A Double-balanced Mixer 

10936A . . . . . . . . . . . . .  AN 325-1 0. AN 325-1 1 
11536A Probe Tee for 8405A . . . .  AN 77.3. 91 
1 1539A Reproduce Track Selector . . . . .  AN 89 
11549A Power Splitter for 8405A . AN 77.3. 91 
1 1  608A Transistor Fixture . . . . . . . . . . .  AN 154 
11643A Series Millimeter-Wave 

Test Set Kits . . . . . . . . . . . . . . . .  PN 8510-1A 
11 644A Series Millimeter-Wave 

Calibration Kits . . . . . . . . . . . . .  PN 8510-1A 
11 664C Detector Adapter for 

HP8755. 8756 and 8757 . . . . . . . .  PN 8756-2 
11666A Reflectometer Bridge for 

HP8755 and 8756 . . . . . . . . . . . . .  AN 155-3 
11 71 3A AttenuatoriSwitch Driver . . . . .  AN 332. 

1 1720A Pulse Modulator . . . . . . . . . .  AN 21 8-5 
11721A Frequency Doubler . . . . . . .  AN 283-2 

1 17290 Carrier Noise Test Set . . PN 11 7290-2 

332-1 

1 1729BiC . . . . . . . . . . . . . . . . . .  PN 1 17298-1 
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11 7405 Phase Noise 
Measurement System . . . . . . . . . .  AN 283-3 

15425A Test Head . . . . . . . . . .  PN 81800SiA-1. 

16800A/16801A Bar Code Readers . . . .  AB 59. 
61. 62. 63. 68 

18355A . . . . . . . . . . . . . . . . . . . . . . . . .  AN368 

1 1890A/11891 A . . . . . . . . . . . . . . . . .  AN 366-2 

81800SiA.2. 81 800SiA-3 

30000 
3331 1 BiC Coaxial Switches . . .  AN 332.1, 332 
33312BiC . . . . . . . . . . . . . . . . .  AN 332-1. 332 
3331 3BiC . . . . . . . . . . . . . . . . .  AN 332-1. 332 
35650A . . . . . . . . . . . . . . . . . . . . . . .  AN 243-3 
35660A . . . . . . . . . . . .  AN 243-2,243-3,24 3-4. 

PN 35660A-1,35660 A-2 

3577A-1 
35677AiB S-Parameter Test Set . . . . . . . .  PN 

40000 
44538Ai39Ai40A Test . . . . . . . . . . . .  AN 324-1 

50000 
54100A . . . . . . . . . . . . . . . . . . . . . . . . .  AN344 
54100AiD 1-GHz Digitizing 

Oscilloscope . . . . . .  AN 348; PN 541 IOAID, 
541 1 OD 

54100D 16 Hz Digitizing Oscilloscope . . . . .  AN 
344. 348 

54110D 16 Hz Digitizing Oscilliscope . . . . . .  AN 
348; PN 54110AiD. 54110D 

541 11 D 500 MHz Digitizing Oscilloscope . . .  AN 
348; PN 541 1 I D  

541 12D 400 Msampleis Digitizing Oscilloscope 
AN 348 

54120T 20 GHz Digitizing Oscilloscope . . . .  AN 

54200AiD 200-Msampleis Digitizing 
62.348. 62-1; PN 54120-1 

. AN 348; PN 54200AiD-1 

313-1 1 
zing Oscilloscope . . . .  AN 

54201AiD 100 MHz Digitizing Oscilloscope . . . .  
AN 348; PN 54201AiD 

54501A54501A . . . . . . . . . . . . . . . . . . .  AN 348 
550055 Logic Troubleshooting 

-Parallel Converter . . .  AN 294 
59303A DIA Converter . . . . .  AN 174.1. 174-2. 

59304A Numeric Display . . . . . . . . . .  AN 174-4 
59306A Relay Actuator . . . . . . . . . . .  AN 187-6 
59307A VHF Switch . . . . . . .  AN 174-4. 174-9. 

59308A Timing Generator . . . . . . . .  AN 174-1 1. 

5931 3A Analog-to-Digital 
Converter . . . . . . . . . . . . . . . .  AN 155-3. 294 

59501A Power Supply 

60000 
60501Ai2Ai3A . . . . . .  . . . . . .  AN 376-1 
61 000 OEM Modular P 

70000 
71 000 . . . . . . . . . . . .  . . . . . . .  PG8562A 
71 300A . . . . . . . . . . .  
70595170596 . . . . . . . . . . . . . . . . .  PN 70000-1 
71400A/71401A . . . . .  

AN 222.0 . 222-2. 222-3. 222-4 

174.3. 174-4. 174-9. 174-13. 181-1 

174-10. 328-1. 401-2 

174-1 2. 174-1 3 

Programmer . . .  . AN 187.6. 294 

80000 
81000AS . . . . . . . . . . . . . . . . . . . . . .  AN 366-1 
81010BS . . . . . . . . . . . . . . . . . . . . . .  AN366-1 
81519A . . . . . . . . . . . . . . . . . . . . . . .  AN 421-8 
81 520A . . . . . . . . . . . . . . . . . . . . . . . .  AN 1034 
815216 . . . . . . . . . . . . . . . . . . . . . . . .  AN1034 
81 800A Software Pac . . . . . . .  PN 81800SiA.1. 

81 800SiA-2 
82161A Digital Cassette Drive . . .  PN 3421A-2 

82162A PrinteriPlotter . . . . . . . . . .  PN 3421A-2 
83500 Series RF Plug-ins for 

83554A 2605-40 GHz Millimeter-Wave 
Source Module . . . . . .  PN 8510-1A 

83556A 40-60 GHz Millimeter-Wave 
Source Module . . . . . .  

for 83506 . . . . . . . . . . . . . . . . . . . .  AN 155-3 

85650A Quasi-Peak Adapter . . . . . . .  AN 331-1 
85685A RF Preselector . . . . . .  AN 330-1.33 1-1 
858646 EM1 Measurement Software 

for HP 8566-68AiB . . . . . . . . . . . . .  AN 330-1 
86200 RF Plug-ins for 8620C 

83592AiBiC 0.01 -20 GHz 

850166 . . . . . . . . . . . . . . . . . . . . .  PN 85016-1 

AN 187-6 
0.2. 155.3, 

221A 

ALPHANUMERIC 
E 2500A. E 2501A. E 2502A . . . . . . .  AN314-5; 

PN 8791-1 
HBCR-8100 . . . . . . . . . . . . . . . . . . . . . . .  AB77 
HBCR-8300 . . . . . . . . . . . . . . . . . . . . . . .  AB77 

. . .  AB 77 
HBCS-I 100 HBCS-11 - . . . . . . . . . .  AN 1008 
HBCS-2200 . . . . . . . . . . . . . . . . . . . . . . .  AB 75 
HBCS-2300 . . . . . . . . . . . . . . . . . . . . . . .  AB 75 
HBCS-2400 . . . . . .  

HBCS-6100 . . . . . . . . . . . . . . . . . . . . . . .  AB 75 
HBCS-6300 . . .  . . . . . . . .  AB75 
HBCS-6500 . . .  . . . . . . . .  AB75 
HCMP-XXXX . . . . . . . . . . . . . .  AB 74. 76 
HCPL-2200 Optocoupler . . . . . . . . . . . . .  AB 69 
HCPL-2300 Optocoupler . . . . . . . . . . . . .  AB 69 
HCPL-2400 HCPL-2400 . . . . .  
HCPL-2601 LSTTL to LSTTL 0 

Interface . . . . . . . . . . . . . . . . . . . . . . . .  AB 60 
HCPL-2731 Optocoupler . . . . . . . . . . . . .  AB 69 
HCPL-3700 Microprocessor Coupler . . .  AB 60; 

AN 1004 
HCPL-4100 Optocoupler . . . . . . . . . . .  AN 1018 
HCPL-4200 Optocoupler . . . . .  AN 1018 
HCPL-4300 Optocoupler . . . . . . . . . . .  AN 1018 
HCTL-1000 Motion Control IC . . . . . . .  AN 1032 
HDSP-0700 Solid State Display . . . . . .  AN 934 
HDSP-0800 Solid State Display . . . . . .  AN 934 
HDSP-0900 Solid State Display . . . . . .  AN 934 
HDSP-2000 Four Character Dis AN 1016 
HDSP-212X HDSP-212X . . . .  AN 1033 
HDSP-213X HDSP-213X . . . .  AN 1033 
HDSP-2380 Four Character Display . . AN 1029 
HDSP-3400 . 8.lnch Display . . .  AN 1005. 1006 
HDSP-3530 Junction Display . . . . . . .  AN 1005 
HDSP-3730 Junction Display . . . . . . .  AN 1005 
HDSP-3900 . 8 Segment Display 

HER . . . . . . . . . . . . . . . . . . . . . . . . .  AN1006 
HDSP-4030 Junction Display . . . . . . .  AN 1005 
HDSP-4130 Junction Display . . . . . . .  AN 1005 
HDSP-4200 . 8 Segment Display 

Yellow . . . . . . . . . . . . . . . . . . . . . . . .  AN 1006 
HDSP-4820 Red IO-Element Bar 

. . . . . . . . . . . . .  AN1007 
HDSP-4830 HER 10 Element Bar 

Graph Array . . . . . . . . . . . . . . . . . . .  AN1007 
HDSP-4840 Ye1 10 Element Bar 

Graph . . . . . . . . . . . . . . .  AN 1007 
HDSP-6300 . 1 4  18 Segme 

Alphanumeric Display . . . . . . . . . . .  AN 1005 
HDSP-6504 4 Character Display . . . .  AN 1005 

HEDS-5000 28mm Encoder - 2 CH . . AN 101 1 
HEDS-6000 Shaft Encoder . . . . . . . . .  AN 101 1 
HEDS-7500 Digital Potentiometer . . .  AN 1025 
HEMT-6000 700 NM Emitter . . . . . . . . .  AN 915 

HEDS-1200 HEDS-1200 . . . . . . . . . . .  AN 1008 

HFBR-0200 . . . . . . . . . . . . . . . . . . . . . . .  AB 71 
HFBR-0501 . . . . . . . . . . . . . . .  
HFBR-I002 1 KM Transmitter . . . . . . . . .  AB 65 

HFBR-1203 Transmitter . . . . . . . . . . . . .  AB 65 
HFBR-1203/04 Transmitter . AN 1022 
HFBR-1204 Transmitter . . . .  AB 65 
HFBR-2207108 Receiver . . . . . . . . . . .  AN 1022 
HFBR-4000 Connector . . . . . . . . . . . . . .  AB 65 
HLMP-1700 Low Current Lamp . . . . . .  AN 1019 
HLMP-2300 HER 2 x 4 Lit 
HLMP-2400 LED Lite Bar 
HLMP-2500 LED Lite Bar 
HLMP-2600 HER 4 x 4 Lite Bar . . . . .  AN 1012 
HLMP-2700 LED Lite Bar . . . . AN 1012 
HLMP-2800 LED Lite Bar . . . .  AN1012 
HLMP-2900 Bicolor Lite Bar . .  AN1012 
HLMP-4700 Low Current Lamp . . . . . .  AN 1019 
HLMP-6000 Subminiature Lamp . . . . .  AN 1028 
HLMP-7000 Low Current 

. . . . . . .  AN1019. 1028 

. . . . . . . . . . . .  AN 1036 
HP Computers and systems . . . . . . .  AN 201-6. 

401-2. 401.4.421.3. 421.5. 421.6.421.8. 
421.15.421.16.421.17.421.18. 421.23. 

421 -24 

8756-4 
HP Engineering Workstation . . . . .  PN 8510.1A. 

HP-716 Handheld Computer . . . . .  PN 3421A-2 
HP-75D Handheld Computer . . . .  PN 3421A-2 

HPIOOO Computers and Systems . . AN 421 -1 1 

HPDL-2416.16-Inch Display . . . . . . . .  AN 1026 
HPND-4005 PIN Diode . . . . . . . . . . . . .  AN 985 
HPND-4050 PIN Diode . . . . . . . . . . . . .  AN 971 
HSCH-1001 Schottky Switching Diode . . AB 31 
HSCH-5530 Ku Band Low Vf Schottky 

Beam Lead Pair . . . . . . . . . . . . . . . . .  AN 991 
HSMS-2822 HSMS-2822 . . . . .  
HXTR-3101 Transistor . . . . . . . .  
HXTR-3102 Transistor . . . . . .  AN 981.982. 990 
HXTR-3121 HXTR-3121 . . . . . . . . . . . .  AN 998 
HXTR-4101 Oscillator Transistor . . . . .  AN 975 
HXTR-5102 Linear Power 

Microwave Transistor . . . . . . . . . . . . .  AN 972 
HXTR-6101 Microwave Transistor . . . .  AB 18A 

963. 967 

HP-85A Desktop Computer . . . . . . . .  AN 155-3; 
PN 8756A-1 

HP9000-200-300 . . . . . . . . . . . . . . .  PN 8757-6 

SERIES 300 . . AN 421.2.421.3.421.4.421.5. 
421.6. 421.7.421.8.421.9. 421.10.421.11. 

421.12. 421.13. 421.14. 421.15. 421.16. 421- 
17.421.18.421.19.421.20.421.21. 421.22. 

421.23.42 1.24 
VECTRA . . . . .  AN 421-2.421-3.421-7.421 .9 . 

421.10.421.13.421.14.42 7.15. 

hfbr-0400 . . .  AB 71. 73. 78. PN TB101. TB102. 
421 -1 7. 421 .21. 421 -22 

TBI 04. TB105 
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ABSTRACTS - APPLICATION NOTES 
AB 1 
Construction and Performance of High Efficiency Red, 
Yellow and Green LED Materials 
The high luminous efficiency of Hewlett-Packard’s High Effi- 
ciency Red, Yellow and Green lamps and displays is made 
possible by a new kind of light emitting material utilizing a 
GaP transparent substrate. This application bulletin dis- 
cusses the construction and performance of this material as 
compared to the standard red GaAsP and red GaP materials. 
Ordering Number: 5953-8378 

AB 4 
Detection and Indication of Segment Failures in Seven 
Segment LED Displays 
The occurrence of a segment failure in certain applications of 
seven segment displays can have serious consequences if a 
resultant erroneous message is read by the viewer. This ap- 
plication bulletin discusses three techniques for detecting 
open segment lines and presenting this information to the 
viewer. 
Ordering Number: 5952-8381 

AB 5 
Current Source for Diode Testing 
Describes a constant current source designed primarily for 
ease of use in laboratory measurements. Easily programm- 
able by thumb-wheel switches in lOpA steps from 10pA to 
700 mA, its accuracy exceeds most commercially available 
current sources. 
Ordering Number: 5952-9854 

AB 6 
PIN Diode RF Resistance Measurement 
The use of the HP 4815 Vector Impedance Meter in conjunc- 
tion with a tunable test fixture provides an efficient and reliable 
means for measuring the RF resistance of a PIN diode. 
Ordering Number: 5952-8433 

AB 15 
Waveform Clamping with Schottky Diodes 
Discussed in this application bulletin are the circuit design 
and diode performance requirements for a clamping circuit, 
which is used as a DC restorer or level shifter. Schottky diodes 
having the required characteristics for this type of circuit are 
recommended. 
Ordering Number: 5952-981 7 

AB 16 
Waveform Sampling with Schottky Diodes 
Discusses the design considerations for a sampling circuit 
used to sample high frequency repetitive signals and repro- 
duce them at lower frequencies for ease of monitoring. 
Schottky diode performance requirements important in the 
realization of a sampling circuit are considered. 
Ordering Number: 5952-9818 

AB 17 
Noise Parameters and Noise Circles for the HXTR-6101, 
-61 02,-6103, -61 04, and - 61 05 Low Noise Transistors 
Noise figures as afunction of source reflection coefficient (rr,) 
can be expressed using three parameters - F,,,, R,, and To 
- known as noise parameters. These parameters are pre- 
sented for five microwave transistors. The method of gener- 
ating noise circles is given in a step-by-step fashion. 
Ordering Number: 5952-9819 

AB 18 
The Performance of the HXTR-6101 at Submilliampere 
Bias Levels 
Describes the performance of a low noise microwave transis- 
tor at bias conditions of V,, r 3 V  and I, 2 1 .O mA, 0.5 mA, 
0.25 mA and frequencies 1 .O, 1.5,2.0 and 3.0 GHz. 
Ordering Number: 5952-9820 

AB 9 
Derivation, Definition and Application of Noise Measure 
The associated gain at optimum noise figure bias becomes 
an important parameter at microwave frequencies. The noise 
measure of a device is a term including both noise figure and 
associated gain. 
Ordering Number: 5952-9810 

AB 13 
Transistor Speed Up Using Schottky Diodes 
Significant reduction in transistor switching delay time can be 
achieved by adding a Schottky diode and a PIN diode to the 
transistor switching circuit. This improvement in switching per- 
formance also extends the oscillator capability of the transis- 
tor to higher frequencies. 
Ordering Number: 5954-21 13 

AB 14 
Waveform Clipping with Schottky Diodes 
Consideration is given in this application bulletin to the design 
requirements of clipping circuits which are used to limit the 
transmission of signals above or below specified levels. The 
characteristics of Schottky diodes needed to achieve the re- 
quired performance in these circuits are discussed and rec- 
ommendations made. 
Ordering Number: 5952-9816 

AB 25 
Characteristics of Zero Bias Detectors 
The effects of temperature, frequency, and bias on the tan- 
gential sensitivity and voltage sensitivity of zero bias Schottky 
diodes is described. 
Ordering Number: 5953-4414 

AB 59 
HP 16800A/16801A Bar Code Reader Configuration 
Guide for a DEC VT-100 or Lear Siegler ADM-31 to a 
DEC PDP-11 Computer 
This application bulletin provides information to aid in confi- 
guring the HP 1680 ON16801A bar code reader with a DEC- 
PDP-11 computer, and either a DEC-VT-100 terminal or a 
Lear Siegler ADM-31 terminal. 
Ordering Number: 5953-9365 

AB 60 
Application Circuits For HCPL-3700 And HCPL-2601 
Simple circuit illustrations are given for use of the HCPL- 3700 
threshold detection optocoupler for ac or dc sensing require- 
ments. Programmable threshold levels are given for the 
HCPL-3700. Also, a basic LSTTL to LSTTL isolation interface 
circuit for 10 MBd operation is given which uses the high 
common mode transient immunity HCPL-2601 optocoupler. 
Ordering Number: 5953-9347 

47 

WWW.HPARCHIVE.COM 



ABSTRACTS - APPLICATION NOTES 
AB 61 
HP 16800A/16801 A Bar Code Reader Configuration 
Guide for an IBM 3276/3278 Terminal 
This application bulletin provides information to aid in confi- 
guring the HP 16800Nl6801A bar code reader with an IBM 
3276/3278 terminal to an IBM 3272/3274 Remote Commu- 
nications Controller. In this configuration the IBM 3273/3274 
is connected to an IBM mainframe computer. 
Ordering Number; 5953-9361 

AB 62 
HP 16800A/16801 A Bar Code Reader Configuration 
Guide for an IBM 4955F Series I Process Control CPU/ 
Protocol Converter and an IBM 3101 Terminal 
This application bulletin provides information to aid in confi- 
guring the HP 16800N16801 A bar code reader in an eaves- 
drop configuration with an IBM 3101 terminal and an IBM 
Series 1 Process Control CPU/Protocol Converter. In this 
configuration the IBM Series is connected to an IBM main- 
frame computer. 
Ordering Number: 5953-9362 

AB 63 
HP 16800N16801A Bar Code Reader Configuration 
Guide for an IBM 5101 Personal Computer 
This application bulletin provides information to aid in confi- 
guring the HP 16800N16801A Bar Code Reader with an IBM 
51 01 Personal Computer. 
Ordering Number: 5953-9363 

AB 64 
Mechanical and Optical Considerations for the 0 .3  
Microbright 7-Segment Display 
The need to conserve space in electronic instruments has 
increased drastically in the drive to design more compact, 
more portable equipment. Hewlett-Packard has facilitated the 
saving of space in the design of front panels with the intro- 
duction of Hewlett-Packard's new HPSP-73001-74001-7500/- 
7800 series compact 0 .3 seven segment displays. This ap- 
plication bulletin deals with several issues in the use of these 
displays. Optical filtering is covered, with recommendations 
on filters to use over the devices. Methods of adjusting the 
package height and recommended sockets are also pre- 
sented, followed by a discussion on the brightness of the 
display. 
Ordering Number: 5953-9366 

AB 65 
Using 50/125pm Optical Fiber with Hewlett-Packard 
Components 
In some applications, 50/125 pm size optical fiber may be 
more advantageous to use than 1001140 pm size optical fiber. 
This bulletin describes advantages and applications of the 501 
125 pm optical fiber. 
Ordering Number; 5953-9370 

AB 68 
HP 16800A116801A Bar Code Reader Configuration 
Guide for a MICOM Micro280 Message Concentrator 
In some applications, multiple bar code readers may be re- 
quired to input data to a logging terminal or a central pro- 
cessing unit. However, connecting each unit to a CPU may 
utilize more input/output ports than desired. A port concen- 
trator will allow several devices to be connected using only 
one port to the CPU. This application bulletin provides infor- 
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mation to aid in configuring the HP 16800N 16801 A Bar Code 
Reader with a MICOM Micro280 Message Concentrator. 
Ordering Number: 5953-9382 

AB 69 
CMOS Circuit Design Using Hewlett-Packard 
Optocooplers 
This bulletin provides the CMOS designer with a set of useful 
interface circuits incorporating HP's optocouplers. 
Ordering Number: 5953-9384 

AB 71 
200 pm PCS Fiber With Hewlett-Packard Fiber Optic 
Transmitters And Receivers 
A description of the properties of 200 pm PCS fiber is given 
and the performance when used with Hewlett-Packard fiber 
optic components is described in the form of graphs and 
tables. 
Ordering Number: 5954-1021 

AB 73 
Low-Cost Fiber Optic Transmitter And Receiver 
Interface Circuits 
This bulletin provides assistance in designing circuits to in- 
terface Hewlett-Packard HFBR-0400 low-cost miniature fiber 
optic components with TTL I/O for applications at data rates 
up to 35 MBd. The TTL TJR, circuits presented in this appli- 
cations bulletin have been designed, built, and tested. They 
are suitable for a wide range of applications. The HFBR-0400 
fiber optic components are compatible with either SMA or ST 
Style connectors. The concepts illustrated in this bulletin are 
applicable to both types. 
Ordering Number: 5954-8415 

AB 74 
Option 002 Tape And Reel LED Lamps 
Hewlett-Packard Option 002 tape and reel LED lamps have 
straight leads on standard 2.54 mm (0.1 00 inch) center spac- 
ing. These lamps may be auto-inserted into printed circuit 
boards with most radial auto-insertion equipment. However, 
it is important to have the proper plated through hole size and 
spacing in the printed circuit to assure high insertion yields. 
This application bulletin details the specific information on the 
printed board plated through hole size, spacing and toler- 
ances necessary to assure high insertion yields of Option 002 
LED lamps with 0.46 mm (0.018 inch) square leads. 
Ordering Number: 5984-8402 

AB 75 
ESD Control In Portable Bar Code Readers 
This application bulletin provides information to help the de- 
signer of portable bar code decoders to harden their system 
to ESD (Electrostatic discharge). 
Ordering Number: 5954-21 70 

AB 76 
Use Of LED Lamps And Displays In Night Vision Goggle 
Secure Lighting Applications 
NVG secure lighting is concerned with the detectability of a 
light source on the ground by GEN II night vision goggles at 
some distance. The U.S. Army CECOM has issued a Secure 
Lighting Statement of Work, SOW which details the lighting 
modification guidelines that may be incorporated to make var- 
ious light sources NVG secure. The objective of the Secure 
Lighting Program (paraphrased) is "to render all combat no- 
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me lated for use at Corps level and below 
les : image intensifier night observation 
as Tar as IS pracricai. I ne application bulletin discusses the 
particulars of the U.S. Army NVG Secure Lighting SOW. High- 
performance green and yellow LED/NVG filter combinations 
that satisfy secure lighting requirements are discussed. Pre- 
dicted performance values are presented in tabular format. 
Ordering Number: 5954-8427 

AB 77 
Interfacing The Hewlett-Packard SmartWand 
This application bulletin describes circuits that allow the user 
to interface the HP SmartWand to true RS232 connections. 
Ordering Number: 5954-21 76 

AB 78 
Low-Cost Fiber-optic Links For Digital Applications Up 
To 150 MBd 
The HFBR-2406 and HFBR-2416 are high-speed, low-cost, 
linear light-to-voltage converters with typical bandwidths of 
125 MHz. All devices in the HFBR-0400 family are available 
with optical ports that are compatible with the industry stand 
SMA and ST fiber-optic connectors. The addition of the 
HFBR-24x6 products to the low-cost 0400 component family 
opens new avenues for designers. This Applications Bulletin 
will show you how these nine-piece plastic transmitters and 
receivers can be used to design fiber-optic links that meet 
tough cost and performance objectives for both analog and 
digital applications. 
Ordering Number: 5954-8478 

AN 52-4 
Contribution Of HP Clocks To The BIH’s International 
Atomic Time Scale 
HP Cesium beam frequency standards are a major contributor 
to the international atomic time scale maintained by the BIH. 
Clock weighing and performance is evaluated with appropri- 
ate charts and graphs. 
Ordering Number: 5952-7855 

Fundamentals of RF And Microwave Noise Figure 
Measurement 
Comprehensive review of fundamentals of noise character- 
istics of two port networks. Defines the numerous terms used 
in noise figure measurements and surveys the methods used 
today. 
Ordering Number: 5952-8255 

AN 57-2 

AN 57-1 

Noise Figure Measurement Accuracy 
Considerable attention to measurement detail is still needed 
when characterizing RF/Microwave noise figure, in spite of 
advances on instruments, single-sideband down-converters, 
etc. This 32-page note examines contributors to error, EMI, 
double vs single-sideband, source impedance changes, DUT 
SWR, system noise figure, etc. It uses a series of nomographs 
to predict uncertainties based on various system parameters 
such as gain, SWR, and noise figure. 
Ordering Number: 5952-3706 

AN 62 
TDR Fundamentals For Use With HP 54120T Digitizing 
Oscilloscope And TDR 
Hewlett-Packards’ popular Application Note 62 is back again. 

This new version is revised to reflect the advances in mea- 
surements that are possible with HP 541 20T 20 GHz digitizing 
oscilloscope. 
Ordering Number: 5954-2681 

AN 62-1 
Improving Time Domain Network Analysis 
Measurements 
With the introduction of TDR in a digitizing oscilloscope, the 
microprocessor is now at the heart of the TDR measurement. 
This note presents the improved accuracy and resolution that 
the 54120T digitizing oscilloscope brings to the TDR 
measurements. 
Ordering Number: 5954-2682 

AN 64-1 
Fundamentals of RF and Microwave Power 
Measurement 
Describes the general principles of power measurement in- 
cluding basic standards and traceability. Explores in detail the 
three most popular power sensors: thermocouples, thermis- 
tors, and diodes. Provides a comprehensive error analysis 
with particular emphasis on mismatch error. Compares ad- 
vantages and disadvantages of the methods mentioned as 
related to various applications. Also treats pulse power 
measurement. 
Ordering Number: 5952-81 78 

AN 64-2 
Extended Applications of Automatic Power Meters 
Describes a microwave mini-system for comparing calibration 
factor of power sensors against a sensor which has NBS 
traceability. Also discusses use of the system for accurate 
measurement of attenuation. Includes theory, error analysis, 
annotated program listings, and step-by-step procedures. 
Covers software routines for the HP 9825, 9830, and 1000 
computers. 
Ordering Number: 5952-8197 

AN 64-4 
Four Steps To Buying An RFlMicrowave Power Meter 
This note outlines major considerations for choosing an RFI 
MW power meter and sensors. It discusses an understanding 
of signal characteristics and how they affect accuracy, 
sources of measuring uncertainty, power sensor alternatives, 
and other applications concerns. For example, it is shown that 
multiple-tone signals or modulated carriers can cause as 
much as 10% uncertainty if measured with shaped diode sen- 
sors in the quasi-square-law range of -20 to + 10 dBm. 
Ordering Number: 5954-7363 

AN 77-3 
Measurement of Complex Impedance, 1 - 1000 MHz 
Presents techniques for accurate determination of the mag- 
nitude and phase angle of impedance through use of the HP 
8405A Vector Voltmeter. One of the techniques discussed 
involves use of precision wideband, high-directivity directional 
couplers to measure reflection coefficient. Another reflection 
method employs an accurate power splitter and precision ter- 
minations. Offers practical measurement examples and 
discusses accuracy considerations. 
Ordering Number: 5952-0991 
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AN 90B 
DC Power Supply Handbook 
The full benefits of modern regulated power supplies cannot 
be realized unless the user recognizes their versatility and 
high performance features and understands how to apply 
these capabilities. This handbook is designed to aid using 
power supplies by providing complete information on their 
operation, performance and connection. The handbook is di- 
vided into six main sections: Definitions, Principles of Oper- 
ation, AC and Load Connections, Remote Programming, 
Output Voltage and Current Ratings, and Performance Mea- 
surements. The note is written for regulated power supply 
application problems. 
Ordering Number: 5952-4020 

AN 91 
How Vector Measurements Expand Design Capabilities 

Many voltage, or amplitude, ratio measurements are in reality 
vector quantities. That is, they have both magnitude and 
phase angle associated with the measurements. These vec- 
tor measurements can speed up engineering design efforts 
by providing useful phase information that is normally incon- 
venient to measure. This note describes just a few of the many 
ways to effectively use a vector voltmeter that operates over 
a 1 to 1,000 MHz frequency band. 
Ordering Number: 5952-097 7 

- 1 to 1,000 MHz 

AN 95-1 
S-Parameter Techniques for Faster, More Accurate 
Network Design 
Describes s-parameters, their measurement, and their use in 
circuit design. Also relates s-parameters to other familiar con- 
cepts, including h, y, and z parameters. 
Ordering Number: 5952-1 130 

AN 123 
Floating Measurements and Guarding 
Guarded instruments will solve most common-mode prob- 
lems if the guard terminal is connected properly. This appti- 
cation note explains the advantages of the guard in floating 
measurements and how to make the proper guard connec- 
tions. It also tells what causes common-mode voltages 
and how guarding increases the accuracy of floating 
measurements. 
Ordering Number: 5952-2153 

AN 150 
Spectrum Analyzer Basics 
Describes the theory and operation of spectrum analyzers 
and their application. Includes information on the fundamen- 
tals, harmonic mixing, preselection, and tracking generators. 
Also included is a glossary of spectrum analyzer terms. 
Ordering Number: 5954-9130 

AN 154 
S-Parameter Design 
This note is the illustrated script for HP’s four-part video tape 
presentation, “S-Parameter Design Seminar” a contempo- 
rary approach to the design of high-frequency solid-state cir- 
cuits. After reviewing such concepts as s-parameters, the 
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Smith Chart, signal flowgraphs, and stability considerations, 
the note discusses s-parameter characterization of micro- 
wave transistors and the application of constant gain and con- /7 
stant noise figure circles in the design of the high-frequency 
amplifiers. 
Ordering Number: 5952-1087 

/ 

AN 163-2 
New Techniques of Digital Troubleshooting 
Explains how to troubleshoot digital integrated circuits quickly 
and easily with inexpensive, handheld digital instruments. 
Emphasis is placed on troubleshooting “beyond the node” 
using current tracing techniques. 
Ordering Number: 5952-7558 

.a 
b 

AN 164-4 
Digital Phase Modulation (PSK) and Wideband FM 
Discusses methods for generating biphase shift keyed 
(BPSK) and quadraphase shift keyed (QPSK) using the 
phase modulation capability of the 8660NC Synthesized Sig- 
nal Generator. This capability allows great versatility in vary- 
ing modulation parameters which is ideal for investigating 
unique modulation formats. Also the ability to simulate high- 
rate FM using +M is discussed. Actual performance results 
are shown. 
Ordering Number: 5952-8143 

AN 170-1 
HP 8640NB Signal Generator Output Level Accuracy 
Deals mainly with output level accuracy considerations in the 
HP 8640NB signal generators (450 kHz to 550 MHz). It covers 
level accuracy specifications; shows how to operate these 
signal generators for best level accuracy; and compares the 
typical level accuracy of the 8640AiB and the 608 series 
signal generators. Step attenuators and waveguide-beyond- 
cutoff attenuators are discussed briefly. The effects of each 
type attenuator on level accuracy are presented. 
Ordering Number: 5952-7218 

B 

AN 170-2 
The 8640NB Third Order lntermodulation Product 
Characteristics 
Certain radio receiver test procedures require two or three 
signals applied at the input. When several signal generators 
are summed together for these tests, careful consideration 

order IM characteristics of the 864ONB, and recommends 
ways to reduce the levels of intermodulation products. 
Ordering Number: 5952-8129 

must be given to the third order intermodulation products 
caused by the interconnection. This note shows typical third 
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AN 171-1 
Crystal Testing with the 8640NB and 8405A 
Describes a procedure to measure amplitude and phase char- 
acteristics of crystals using the HP 8640NB Signal Generator 
(450 kHz to 550 MHz) and HP 8405A Vector Voltmeter. Pri- 
mary emphasis is on measuring the crystal resonant fre- 
quency, which is defined as the frequency at which the crystal 
phase response goes through zero degrees. Series and par- 
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allel resonances of a typical crystal filter are measured and 
identified, and a complete phase response is plotted. 
Ordering Number: 5952-81 17 

AN 174-0 
Index to the AN-174 Application Note Series 
The 174 series of application notes describe HP Interface Bus 
systems using the HP 5345A electronic counter with the HP 
9820, 9821 or HP 9830 calculator. Each note describes the 
measurement set-up, discusses important measurement 
considerations, and provides a complete listing of both the 
9820/21 and 9830 programs. 
Ordering Number: 5952-7348 

AN 174-1 
Measuring the Transfer Characteristic of a Voltage 
Controlled Oscillator 
An HP 5345A counter, D-to-A converter, calculator, and plotter 
are used to automatically measure and plot the transfer char- 
acteristic (frequency out versus voltage in) of a VCO. 
Ordering Number: 5952-0878 

AN 174-2 
Measuring Differential Nonlinearity of a Voltage 
Controlled Oscillator 
The HP 5345A Counter is used in conjunction with a D-to-A 
converter, an HP 9820 Calculator, and a plotterto approximate 
the derivative of the VCO transfer characteristic and plot the 
modulation sensitivity of a VCO over a user specified range 
of input voltage. 
Ordering Number: 5952-0879 

AN 174-3 
Measuring Integral Nonlinearity of a Voltage Controlled 
Oscillator 
The Integral nonlinearity is defined in terms of the maximum 
departure of the actual VCO transfer characteristic from a first 
order least squares approximation of the data. An HP 5345A 
counter, calculator, and D-to-A converter are used to compute 
this parameter for a user’s VCO. 
Ordering Number: 5952-0880 

AN 174-4 
Measuring Dual VCO Tracking Error 
In a fraction of the time required to perform the measurements 
and computations manually, the described set-up measures 
and plots the transfer characteristic of two VCOs and the 
corresponding percentage tracking error. 
Ordering Number: 5952-0881 

AN 174-5 
Determining Probability Densities (Histograms) with the 
HP 5345A Electronic Counter 
Automatically plots a histogram of any quantity (e.g., time 
interval, period, etc.) measurable with the HP 5345A Counter. 
The system has been successfully used to characterize 
frame-to-frame jitter in digital communications networks and 
time delay jitter through digital receivers as a function of SIN. 
Ordering Number: 5952-7564 

AN 174-7 
Measuring Fractional Frequency Standard Deviation 
(Sigma) Versus Averaging Time (TAU) 
Automatically characterizes the short-term stability of oscil- 

lators with a “sigma vs. tau” plot. Averaging time from 100 ns 
to 10 s may be selected by the user. 
Ordering Number: 5952-7344 

AN 174-8 
Measuring FM Peak-to-Peak Deviation 
The peak-to-peak deviation of FM signals with carriers in the 
range of 100 MHz to 500 MHz is automatically measured. 
Ordering Number: 5952-0885 

AN 174-9 
Making Automatic Phase Measurements with the HP 
5345A Electronic Counter 
Phase angle between two signals is automatically measured 
with .01 degrees resolution for phase angles from 0 to 360 
degrees. 
Ordering Number: 5952-7325 

AN 174-1 0 
Measuring Electrical Length Delay of Cables 
Measures delay through cables with resolution up to ps 
(05 cm). Useful for trimming two cables to the same elec- 
trical length. 
Ordering Number: 5952-7326 

AN 174-1 1 
Measuring Warm-up Characteristics and Aging Rates 
of Oscillators 
Automatically plots the logarithm of Af/f vs. time with user- 
selected resolution. 
Ordering Number: 5952-7327 

AN 174-12 
Measuring Frequency Sweep Linearity of Sweep 
Generators 
Automatically plots the frequency vs. time characteristic of a 
sweep generator and also the differential nonlinearity curve. 
Ordering Number: 5952-7328 

AN 174-1 3 
Measuring the Tuning Step Transient Response of 
VCOs to 18 GHz 
Automatically plots VCO output frequency vs. time after ap- 
plication of a voltage step to the VCO. Time increments as 
small as 1 p make the system useful to users and designers 
of VCOs used in frequency agile systems, ECM, and fre- 
quency control systems. 
Ordering Number: 5952-7329 

AN 174-14 
Radar System Characterization And Testing using HP 
5345A/55A156A,B,C,D Counter 
Describes Radar systems and operational test requirements 
of basic and modern radars. Emphasizes how signal char- 
acterization measurements with the HP 5345A/55A/ 
56A,B,C,D can lead to improved radar performance. Actual 
test data from the AN/SPSI OE, AN/SPS40A and AN/SPS65 
(V)1 radar systems (average frequency, pulse width, pulse 
repetition period/frequency and frequency profiles) is pre- 
sented. Measurement results of simulated pulsed IF signals 
encoded with phase modulation are described and 
presented. 
Ordering Number: 5952-7892 
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AN 181-1 
Measuring Linearity of VCOs from 10 Hz to 23 GHz 
The HP 5340A Frequency Counter is used in three different 
calculator-based HP Interface Bus (HP-IB) systems to mea- 
sure and plot the transfer characteristics (frequency out vs. 
voltage in), the differential nonlinearity, and the integral non- 
linearity of voltage-controlled oscillators in the frequency 
range of 10 Hz to 18 GHz (or 23 GHz when using an option). 
Ordering Number: 5952-7321 

AN 181-2 
Voltage Controlled Oscillators Characterization Using 
The HP 53506/5351 B/5352B CW Microwave Frequency 
Counter 
This application note describes how to use an HP 53508, 
5351 8, or 53528 Microwave Frequency Counter in a com- 
pletely automated computer-based test system for voltage 
controlled oscillator (VCOs). Two specific measurements are 
discussed and made-transfer characteristics and modulation 
sensitivity. To make system integration easy for you, a listing 
of the program is included in the note. 
Ordering Number: 5952-7852 

AN 183 
High Frequency Swept Measurements 
Describes “magnitude only” swept network measurements at 
microwave frequencies. The basic elements of a swept mea- 
surement system - oscillators, directional devices (couplers 
and bridges), detectors and displays - are discussed. Mea- 
surements of SWR, p (rho) and return loss using both reflec- 
tometers and swept slotted lines are presented in the section 
on impedance measurement. Measurements of gain and at- 
tenuation using directional couplers and power splitters are 
described in the section on transmission. Accuracy consid- 
erations are discussed extensively for measurements in coax 
and waveguide. 
Ordering Number: 5952-9200 

AN 187-6 
Performance of the HP 8620C Sweep Oscillator Under 
Remote Programming 
Documents the performance of the HP 86200-Series plug- 
ins in remote programming operation. Techniques for increas- 
ing precision, reducing errors, and source calibration are de- 
scribed to provide the system designer with enhanced 
measurement solutions through plug-in performance 
optimization. 
Ordering Number: 5952-9271 

AN 191 -1 
Automatic Zero Calibration of the HP 5359A Time 
Synthesizer at a Designated Remote Location 
In this note the HP 5363A Time Interval Probes and the HP 
5359A Time Synthesizer are used to precisely calibrate time 
at an external location. With this technique other instruments, 
for example high powered pulse generators, may be given 
increased timing resolution. 
Ordering Number: 5952-7487 

AN 191-2 
Determining Digital Circuit Timing Tolerance to 
Optimize Adjustment or Design 
For the circuit designer optimizing logic circuit design, this 
note describes how the HP 5359A Time Synthesizer may be 
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used to establish timing operating margins. Optimum timing 
can readily be established for a single integrated circuit but 
may be obscure in a complex gating system. The precise, 
digitally positioned, jitter free, output pulse of the 5359A may 
be shifted in steps as small as 100 ps to determine circuit 
operating limits. 
Ordering Number: 5952-7488 

Precision Time Interval Measurements in Radar 
Applications 
The use of the HP 53708 Universal Time Interval Counter is 
discussed for making precise time interval measurements re- 
quired to design, produce, and maintain radar equipment. The 
statistical functions of the 53708 allow pulse jitter to be con- 
veniently characterized. 
Ordering Number: 5952-7491 

Using the HP 5370B Universal Time Interval Counter to 
Characterize Pulse Width, Repetition Rate, and Jitter 
The statistical capability of the HP 53708 is used to provide 
mean, maximum, minimum, and standard deviation of the 
time intervals measured. 
Ordering Number: 5952-7505 

AN 191-3 

AN 191-4 

AN 191-5 
Measurement of Propagation Delays Using the HP 
53708 Time Interval Counter and HP 53636 Time 
Interval Probes 
Propagation delays of integrated circuits are measured using 
the HP 53708 Time Interval Counter and HP 53638 Time 
Interval Probes. The measurement system can not only mea- 
sure propagation delays of integrated circuits, but also of any 
other digital device. Both manual measurement procedures 
and an HP-I8 automatic technique using a desktop computer 
are discussed. 
Ordering Number: 5952-7563 

AN 191-6 
Precise Cable Length and Matching Measurements 
Using the HP 5370B Universal Time Interval Counter 
and HP 53636 Time Interval Probes 
Describes two techniques to make absolute cable length 
measurements to within 0.01 % accuracy. Relative measure- 
ments for cable matching can be made with millimeter reso- 
lution. The measurement technique employs the injection of 
a pulse into a transmission line. A time interval measurement 
is then made between incident and reflected pulse which can 
easily be converted to a precise length by using a prescribed 
mathematical relationship. 
Ordering Number: 5952-7568 

AN 191-7 
High-speed Timing Acquisition And Statistical Jitter 
Analysis Using The HP 5370B Universal Time Interval 
Counter 
This document describes how to use the HP 53708 Universal 
Time Interval Counter along with the HP 53708 High-speed 
Histogram Software to characterize timing jitter in a Pulse 
Code Modulated System. The software, which runs in BASIC 
on an HP 9000 Series 200/300 controller, can fill a timing 
histogram at a rate of up to 4200 measurements/second. 
Analysis includes standard deviation, mean, peak-to-peak jit- 
ter, chi-square test for Normality, Probability Distribution, and 
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more. All of the analysis features can be performed on the 
entire data sample or on selected portions. The software is 
available for free upon return of the enclosed business reply 
card. 
Ordering Number: 5952-7908 

Fundamentals of Microwave Frequency Counters 
Discusses the four principal down-conversion techniques for 
extending the frequency range of counters into the microwave 
region: prescaling, heterodyne (with emphasis on the HP 
5342A). Compares the major performance specifications be- 
tween the techniques to allow the users to choose a counter 
appropriate for their applications. 
Ordering Number: 5952-7484 

AN 200-1 

AN 200-2 
Fundamentals of Quartz Oscillators 
Describes the quartz crystal fundamentals, such as structure, 
crystal cuts, and vibration modes. It includes environmental 
influences on the crystal and causes of oscillator frequency 
changes. Typical performance of various oscillator compen- 
sation techniques are also discussed. 
Ordering Number: 5952-7507 

AN 200-3 
Time Interval Measurement Using an Electronic 
Counter 
Time interval measurement is discussed from the theoretical 
side to point up factors that have a great influence on mea- 
surement accuracy as well as from the practical side by way 
of examples, showing application of an electronic counter to 
specific measurements including pulse width and spacing on 
a complex pulse train and phase measurement. The HP 
5363A Time Interval Probes box, which eliminates the major 
uncertainties in time interval measurements with an electronic 
counter, is discussed in detail. Other ways of making time 
interval measurements are also discussed. 
Ordering Number: 5952-7561 

AN 200-4 
Understanding Frequency Counter Specifications 
Describes frequency counter measurement errors and how 
these errors are specified. Defines least significant digit dis- 
played, resolution, and accuracy. 
Ordering Number: 5952-7522 

AN 200 
The Fundamentals of Electronic Frequency Counters 
A 44-page introduction to the methods and techniques of fre- 
quency and time measurement. The characteristics of the 
fundamental frequency counter are discussed in detail, along 
with a chapter devoted to the special properties of the period 
measuring frequency counter. The time interval meter and the 
techniques for precise timing measurements are considered. 
The basic methods by which microwave frequency measure- 
ments are performed and the advantages of each method are 
also discussed. 
Ordering Number: 5952-7506 

AN 205-2 
Sonar Transducer Calibration Measurement and 
Computation with the HP 3042A Automatic Network 
Analyzer System 
This application note describes how Sonar Transducers are 

calibrated by the U.S. Navy using HP’s Model 3042A Auto- 
matic Network Analyzer. One of the greatest benefits realized 
by the Navy was the ability to perform impedance and trans- 
mitting response measurements of underwater transducers 
at high power levels. The operation of the entire system is 
under direct control of an HP 9825A Desktop Computer. The 
computer’s ability to configure and calibrate the test set has 
shortened data recording time and reduced operator errors. 
Describes HP’s system in detail, giving a clear example of 
how HP instrumentation combined with HP computer tech- 
nology has revolutionized this measurement process. 
Ordering Number: 5952-8813 

AN 218-2 
Obtaining Millihertz Resolution from the 8671A and 
8672A 
Some microwave applications of microwave synthesizers re- 
quire finer resolution steps than the 1, 2, and 3 kHz available 
in the HP 8671/2 models. By combining the 8672 with an HP 
3330B or HP 3335A synthesizer, programmable resolutions 
down to 1 or 3 millihertz can be obtained. Software subrou- 
tines are furnished. 
Ordering Number: 5952-8184 

AN 218-5 
Obtaining Leveled Pulse-Modulated Microwave Signals 
from the HP 8672A 
Describes how an external pulse modulator can be used with 
a 2-1 8 GHz synthesized signal generator to achieve fast rise/ 
fall time pulsed RF with 80 dB on/off ratio and constant peak 
power. 
Ordering Number: 5952-8251 

AN 222-0 
An Index to Signature Analysis Publications 
Lists all other application notes currently available in the AN 
222 series about signature analysis. They cover a wide range 
of interests from how to design or retrofit signature analysis 
into digital systems to the cost reductions that can be ex- 
pected in production test and field service by doing so. It also 
lists all data sheets for the complete line of Hewlett-Packard 
signature analysis products, plus other related publications 
about digital troubleshooting. 
Ordering Number: 5952-7625 

AN 222-2 
Application Articles on Signature Analysis 
This is a collection of eight technical articles on signature 
analysis. It is intended to assist in the design or retrofit of 
digital products for SA troubleshooting. The annotated table 
of contents guides the reader to articles on background, SA 
technique, design case histories, design guidelines, retrofit, 
and cost savings. 
Ordering Number: 5952-7542 

AN 222-3 
A Manager’s Guide to Signature Analysis 
Shows how to calculate the cost reductions that can be ex- 
pected in production test and field service by implementing 
signature analysis. It suggests simplified rules of thumb for 
estimating the costs, savings, and feasibility of SA. Concludes 
with ROI calculations for a sample product. 
Ordering Number: 5952-7592 
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AN i 
Guic re Analysis: Understanding the 

Shows how Hewlett-Packard signature analyzers take sig- 
nature measurements. Contains guidelines for controlling the 
gate through the start, stop, and clock inputs. It shows how 
measurements of three-state nodes are treated, and more. 
This information applies to both design and retrofit situations. 
Ordering Number: 5952-7595 

AN 222-6 
Troubleshooting with Composite Signatures 
Explains how composite signature and the backtracing algo- 
rithm can be used to implement a structured troubleshooting 
procedure without a computer-aided system, resulting in time 
savings for the logic troubleshooter. 
Ordering Number: 5952-7684 

AN 222-12 
A Signature Analysis Based Test System for ECL Logic 
Describes how signature analysis testing was implemented 
in various circuit assemblies of the HP Series 64 Computer, 
using the HP 50058 Signature Multimeter. Discusses the HP 
50058 implementation, the method of generating vectors, 
how backtracing to component level faults was accomplished, 
and the resulting test reports. 
Ordering Number: 5952-7667 

AN 229-6 
RS-232C/CCITT V.24 Interfacing and Handshaking 
Guide 
The procedure required to interface a peripheral device to a 
computer is a multistep process. This application note thor- 
oughly explains the underlying concepts as well as the in- 
structions used in this process and supplements the material 
contained in the operating and programming manualsfor HP's 
EIA RS-232-C/CCITT V.24 plotters. This note emphasizes 
how to determine and set up communication and handshake 
protocol. It should prove useful to new owners of HP plotters 
as well as more experienced users. 
Ordering Number: 5953-9770 

AN 229-1 1 
Protocol Converters: Linking HP Graphics Peripherals 
with IBM Networks/Systems 
This application note provides information about how graphics 
peripherals - particularly the HP 7550A graphics plotter - 
fit into IBM systems. It discusses the function of protocol con- 
verters, two different types of protocol converters and con- 
siderations for choosing a converter. 
Ordering Number: 5953-9874 

AN 229-14 
Connecting a DEC VAX to an HP Plotter or Film 
Recorder 
This note explains how to connect an HP plotter or film re- 
corder to a DEC VAX computer. It outlines configurations and 
cabling for the HP Colorpro, 7220, 7221, 7470, 7475, 7550, 
7580, 7585, 7586, and Draftpro plotters, and the HP 7510 
color film recorder. At the end of this note are two appendices 
which contain connection diagrams and show pin-outs for 
each cable mentioned in the text. 
Ordering Number: 5954-7133 
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ance which matches that of the subscriber's line - otherwise 
poor transhybrid loss and poor frequency response can result. 
Telecommunications measurements on these circuits are only 
meaningful if carried out under matched conditions, with the 
correct interpretation of results. This application note answers 
many of the questions commonly asked about measurements 
in complex impedances and suggests a practical measure- 
ment solution using the HP 3779C/D Primary Multiplex Ana- 
lyzer (PMA). 
Ordering Number: 5953-5484 

AN 238 
Semiconductor Measurements with the HP 41408 
PicoammeterlDC Voltage Source 
This application note describes how to easily make very low 
current measurements (down to 10 -'SA) and quasi-static ca- 
pacitance-voltage measurements of semiconductor devices/ 
patterns on wafers with the HP 41408 pA Meter/DC Voltage 
Source. Contents include MOS device characterization, such 
as I-V measurements of MOS FETs and gated diodes of test 
wafers, and quasi-static C-V measurement of MOS structures 
and photo diode characterization. 
Ordering Number: 5952-8840 

Ultra Low Current Semiconductor DC Parameter 
Measurement System Using HP 41408 
This application note describes two applications for the Model 
41408 pA Meter/DC Voltage Source configured into an au- 6 
tomatic measurement system. The first application describes 
the measurement of the hFE - IC characteristics of a bipolar 
transistor; the second is of a field effect transistor's (FET) 
transconductance, gm. In both applications, measurement is 
made down to the 10-'5 range. This application note will sat- 
isfy process engineers and process design engineers who 
have long wanted an inexpensive, easy-to-use, automatic 
measuring system capable of quick and accurate character- 
ization of semiconductor devices. 
Ordering Number: 5952-8873 

AN 243 
The Fundamentals of Signal Analysis 
A primer for those who are unfamiliar with the advantages of 
analysis in the frequency and model domains and with the 
class of analyzers we call Dynamic Signal Analyzers. Major 
sections of this 60-page publication include: Time, frequency 
and modal domains: a matter of perspective; Understanding 
Dynamic Signal Analysis; and Using Dynamic Signal Analyz- 
ers. The note avoids the use of rigorous mathematics in dis- 
cussions to allow a broader understanding of the material. 
The note includes 120 figures and photographs. 
Ordering Number: 5952-8898 

AN 238-1 

AN 243-1 
Effective Machinery Maintenance Using Vibration 
Analysis 
Vibration analysis is a proven technique for increasing the 
availability and reducing maintenance expense of rotating 
machinery. Dynamic Signal Analyzers use digital signal pro- 
cessing techniques to provide insight into machinery vibration 
- removing much of the guesswork from analysis. This note 
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provides information on the four key steps in analysis: 1) con- 
verting vibration to an electrical signal with transducers, 2) 
using the frequency domain to reduce the signal to simple 
components, 3) identifying the defect causing abnormal com- 
ponents, and 4) implementing necessary repairs and docu- 
menting results. 60 pages, 103 illustrations. 
Ordering Number: 5953-51 13 

Control System Development using Dynamic Signal 
Analyzers 
This note is intended for engineers who make measurements 
on feedback control loops. After reading this note, the reader 
should understand how a dynamic signal analyzer can be 
used to make quality measurements that describe the per- 
formance parameters of a feedback loop circuit. The note has 
two parts. The first part provides a quick review of control 
theory for linear systems. This section is optional and is in- 
tended as general reference information. The second part 
describes how to use a dynamic signal analyzer to make mea- 
surements on a feedback loop circuit. It also discusses anal- 
ysis techniques that can be applied to the measurement 
results so that the engineer can determine special parameters 
that describe the performance of the feedback loop circuit. 
Ordering Number: 5953-5136 

The Fundamentals of Modal Testing 
This application note provides a development of measure- 
ment theory and practical information on measurement tech- 
niques used to perform modal analysis. Modal analysis is an 
experimental process used to determine the dynamic behav- 
ior of a mechanical structure. Typically, Fourier analyzers are 
used to measure vibration signals from special transducers 
mounted on the mechanical structure. This note will help the 
reader improve the quality of measurements made with the 
analyzer. 
Ordering Number: 5954-7957 

AN 2434 
PC Control of the HP 35660A and 3562A Spectrum 
Analyzers via HP-IB 
This Ap Note describes control of the HP 35660A and 3562A 
Spectrum Analyzers via HP-IB, using BASIC or C program- 
ming languages and IBM compatible computers. Includes 
program examples 
Ordering Number: 5952-0002 

AN 243-2 

AN 243-3 

AN 245-1 
Signal Averaging with the HP 3582A Spectrum Analyzer 
The purpose of this application note is to develop an under- 
standing, by theory and example, of two kinds of signal av- 
eraging used by the HP 3582A: power spectrum averaging 
and time averaging. These types of averaging are commonly 
used in digital signal analysis. The HP 3582A and other HP 
Fourier analyzers use digital signal analysis as opposed to 
swept analyzer techniques. 
Ordering Number: 5952-8767 

AN 245-2 
Measuring the Coherence Function with the HP 3582A 
Spectrum Analyzer 
Provides a theoretical and practical introduction to the co- 
herence function. The specific topics covered include the use 
of the coherence function as an indicator of the statistical 

quality of a transfer function measurement, the use of the 
coherence function as an indicator of quality, the theoretical 
details of the coherence function and its calculation. Exam- 
ples of the uses of the coherence function are included to help 
clarify the theory involved. 
Ordering Number: 5952-8768 

AN 245-3 
Third Octave Analysis with the HP 3582A Spectrum 
Analyzer 
Provides a means for making 1/3 octave measurements with 
an HP 3582A controller by an HP 9835A desktop computer. 
Discusses traditional 1 /3 octave analysis techniques and how 
to adapt an FFT analyzer for the job. Compliance of results 
with ANSI standard is described. A program listing and flow 
diagrams are included. Also, an appendix lists the same pro- 
gram written in HP 9825A computer language. 
Ordering Number: 5952-8800 

AN 245-4 
Accessing the HP 3582A Memory with HP-18 
The internal memory structure of the HP 3582A Spectrum 
Analyzer is clearly spelled out, along with descriptions of the 
various kinds of data to be found there. Equipped with this 
information and an HP-I6 compatible computer, a user may 
speed up data transfers, obtain normally inaccessible data or 
modify some routines. The note is 16 pages, with 12 figures, 
including example program listings. 
Ordering Number: 5952-8804 

AN 245-5 
Log Sweep with the HP 3582A Spectrum Analyzer 
This note provides a means of modifying the HP 3582A Spec- 
trum Analyzer operation so that it produces a 256-point log 
display covering the range of 10 Hz to 25 kHz. The key to this 
modification is the use of an external controller whose com- 
munication path with the 3582A is the HP interface bus (HP- 
16). The required program is given in both BASIC and HPL 
languages. The 12-page note includes several figures, as well 
as two program listings. 
Ordering Number: 5952-8805 

AN 246 
Using the HP 3585A Spectrum Analyzer with the HP 
9825A Computing Controller 
A brief description of the HP-I6 programmability of the HP 
3585A is followed by examples of subroutines with flowcharts 
and listings. These subroutines are useful for automated 
spectral analysis on the bench or in production to reduce 
measurement time and provide new capability such as CRT 
limit tests and logarithmic sweeps. 
Ordering Number: 5952-8765 

AN 246-1 
Optimizing the Dynamic Range of the HP 3585A 
Spectrum Analyzer 
This application note describes dynamic range in general and 
illustrates how to optimize the dynamic range of the HP 3585A 
Spectrum Analyzer for different measurement conditions. 
Topics discussed include reducing analyzer noise and distor- 
tion, and the effects on swept frequency response measure- 
ments. The 8-page note includes 11 figures and photographs. 
Ordering Number: 5952-8815 
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AN 246-2 
Measuring Phase Noise with the HP 3585A Spectrum 
Analyzer 
Detecting and measuring phase noise is the subject of this 
application note. The 16-page note includes discussions of: 
understanding phase noise, effects of phase noise on real 
systems, relating phase noise to frequency stability, and prac- 
tical methods of measuring phase noise. The note includes a 
BASIC program listing for use with HP desktop computers 
and the HP 3585A. 
Ordering Number: 5952-8838 

AN 250-2 
Battery Charging/Discharging 
General information on battery chargingldischarging with 
three examples: Constant Current Charging, Taper Charging 
and Constant Current Discharging. 
Ordering Number: 5952-4033 

AN 283-2 
External Frequency Doubling of the 8662A Synthesized 
Signal Generator 
Explains the effects of a passive external frequency doubler 
on the output level, modulation, spectral purity, and sweep of 
the HP 8662A Synthesized Signal Generator. Includes a brief 
tutorial on doubler operation, typical performance of the HP 
11 721A frequency doubler, and software for an HP 9825A 
controlled HP-IB system for convenient control of a frequency 
doubled 8662A. 
Ordering Number: 5952-821 7 

AN 283-3 
Low Phase Noise Applications of the HP 8662A and 
8663A Synthesized Signal Generators 
Describes the use of the 8662A and 8663A Synthesized Sig- 
nal Generators in applications requiring extremely low SSB 
phase noise. Includes a brief tutorial on the nature and spec- 
ification of phase noise and phase noise considerations in 
transceiver test. Typical 8662N8663A phase noise perfor- 
mance is discussed and methods are described for using the 
8662N8663A to measure phase noise of RF and microwave 
sources. Both manual measurements, and automated mea- 
surements using the HP 3048A Phase Noise Measurement 
System are discussed. The fast frequency switching mode of 
the HP 8662N8663A is also described. 
Ordering Number: 5953-8435 

AN 286-1 
Applications and Operation of the 8901A Modulation 
Analyzer 
Describes general operation of the HP 8901A Modulation 
Analyzer. Includes information and procedures needed for 
applications such as signal generator calibration, broadcast 
monitoring, mobile radio transmitter testing, measuring VCO 
differential nonlinearity, and accurately measuring peak mod- 
ulation transients. Discusses the theory and operation of the 
optional modulation calibrator. Describes rem HP-IB opera- 
tion and includes detailed software examples and application 
subroutines with annotated listings for various computing 
controllers. 
Ordering Number: 5952-8208 
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AN 286-2 
Accurate MixerlAmplifier Compression Measurement 
Using the 8901A Modulation Analyzer 
This application note focuses on measuring mixer and am- 
plifier compression and describes a novel measurement tech- 
nique using the HP 8901A modulation analyzer. Other 
presently available techniques for measuring compression 
have been cumbersome at best, mainly because of inaccur- 
acies in determining the compression point in a mixer or an 
amplifier. The 8901 A Modulation Analyzer allows measure- 
ment of the compression point conveniently and with great 
precision, thereby virtually eliminating guess work and mak- 
ing it possible to use the linear dynamic range to its maximum. 
Ordering Number: 5952-8245 

AN 287-2 
Frequency Profile Using an HP 5345A Time Synthesizer 
Frequency Profile is the time variation of frequency within a 
signal. This application note describes the use of an HP 
5345A Electronic Counter, an HP 5359A Time Synthesizer 
together with an HP 9825A Calculator to obtain the frequency 
profile of an unknown signal. Two measurement techniques 
are used; the time approach, in which an external gate pulse 
moves inside an input signal stream to obtain its frequency 
profile and the events approach in which the External Gate 
can capture any one particular event. 
Ordering Number: 5952-7530 

AN 287-3 
Frequency Profile Using an HP 537044 Universal Time 
Interval Counter and an HP 535914 Time Synthesizer 
Frequency Profile is the time variation of frequency within a 
signal. This application note describes the use of an HP r 
5370NB Universal Time Interval Counter, an HP 5359A Time 
Synthesizer together with an HP 9825A Desktop Computer 
to obtain the frequency profile of an unknown signal. Two mea- 
surement techniques are used: the time approach in which 
an external gate pulse moves inside an input signal stream to 
obtain its frequency profile and the events approach in which 
the external gate can capture any one particular event. 
Ordering Number: 5952-7549 

AN 290 
Practical Temperature Measurements 
This application note describes the fundamentals of thermo- 
couple, RTD, thermistor and integrated circuit temperature 
sensors. It covers practical precautions to be observed both 
in physical installation and in electrical measurement. 
Ordering Number: 5952-8801 

AN 290-1 
Practical Strain Gauge Measurements 
Considers various aspects of strain measurements using 
bonded resistance strain gauges including those that affect 
accuracy and methods to improve it. 
Ordering Number: 5952-8880 

AN 290-2 
Using the HP 3497A to Control Industrial Wastewater 
Treatment 
This application note gives a detailed description of the op- 
eration of a purification plant to treat industrial wastewater. An 
HP 3497A and HP-85 are used to monitor and control the 
facility. A description is given of the system hardware and 
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control software. PID theory and implementation are 
explained. 
Ordering Number: 5953-6921 

AN 291-1 
User’s Guide to the 5355/56 Automatic Frequency 
Converter 
Operation and application of the HP 5355A Automatic Fre- 
quency Converter Plug-in to the HP 5345A Counter and HP 
5356NB Frequency Converter Heads. Measurement of radar 
parameters such as average frequency in the burst, PRF, and 
pulse width is explained. 
Ordering Number: 5952-7541 

Automated Reverse Recovery Time Measurements of 
Diodes 
The technique described in this application note makes au- 
tomated measurements of reverse recovery time possible. It 
uses the HP 8161A Programmable Pulse Generator, the HP 
5370A Universal Counter and the HP 5363B Time Interval 
Probe. This automated solution saves the time of skilled op- 
erators and eliminates human errors. 
Ordering Number: 5952-9542 

AN 297-2 

AN 298-4 
HP 64000 Logic Development System Microassemblers 
for Bit-Slice Processors 
Creating microcode for hardware control in bit-slice proces- 
sors is simplified by using the HP 64851A User Definable 
Assembler to implement microassemblers and linkers for the 
target processor. A detailed example of a microassembler and 
linker design illustrates this useful implementation of the user- 
definable assembler. 
Ordering Number: 5953-2746 

Direct Radio Frequency Impedance Measurements 
Using the 4191A RF Impedance Analyzer 
Describes HP 4191A RF Impedance Analyzer applications in 
the 1 MHz to 1000 MHz frequency range. Applications include 
MOS semiconductor measurements, cable characterization, 
crystal testing, varactor diode characterization and measur- 
ing input/output impedance of entire circuits. Special calibra- 
tion techniques for improving impedance measurement 
accuracy are described. 
Ordering Number: 5952-8853 

AN 302-2 

AN 302-1 

Impedance Characterization of High 0 Devices from 1 
MHz to 1000 MHz with 1 Hz Resolution 
This application note describes how high Q devices, such as 
crystals, having Q values up to 1 O6 can be stably character- 
ized using an HP-IB system consisting of the HP 4191A RF 
Impedance Analyzer, the HP 8660C Synthesized Signal Gen- 
erator, and the HP 98458 Desktop Computer. Software for 
the system is included in the application note so that mea- 
surements can be made immediately. This application note 
provides a description of the system and instructions on how 
to make certain 41 91A hardware modifications. 
Ordering Number: 5952-8872 

Configuration of a Two-tone Sweeping Generator 
Describes methods for configuring a source that will generate 

AN 312-1 

both a “local oscillator” signal and a “receiver” signal that are 
offset by a desired intermediate frequency (IF). The system 
described uses the HP 8350A Sweep Oscillators in either a 
simple tracking configuration or in a phase-locked configu- 
ration for a more stable IF. Many swept measurements on 
mixers, receiver front ends, and other translators may be 
made with this source, which can operate over a 10 MHz to 
26.5 GHz frequency range. (A phase-locked configuration is 
also described for the HP 8620C Sweep Oscillators for 2 to 
18.6 GHz coverage). 
Ordering Number: 5952-9316 

AN 313-1 
Troubleshooting Microprocessor-based Systems Using 
the HP 5180A Waveform Recording (Using the HP 9825 
Controller) 
Describes how the HP 5180A can team up with a logic ana- 
lyzer to capture elusive signals in microprocessor-based 
systems. 
Ordering Number: 5952-7634 

AN 313-2 
Using the HP 5180A Waveform Recorder with a 
Spectrum Analyzer for New Time-Domain Measurement 
Capability 
Describes numerous measurement possibilities produced by 
combining an HP 5180A with a spectrum analyzer used as a 
fixed tuned receiver (zero span mode). For example, by dig- 
itizing the video output, pulse to pulse amplitude variations in 
MTI radar may be studied. Software listings for pattern rec- 
ognition studies and amplitude probability distributions (APD) 
are included. 
Ordering Number: 5952-7635 

AN 313-3 
Using the HP 5180A Waveform Recorder to Measure 
Microwave VCO Settling Time and Post Tuning Drift 
Shows how to measure, on a single-shot basis, microwave 
VCO settling time and post tuning drift over time spans from 
50 nanoseconds to over 10 seconds. 
Ordering Number: 5952-7636 

AN 313-4 
Extending the Frequency Range and Increasing the 
Effective Sample Rate of the HP 5180A Waveform 
Recorder 
Describes an automated system for repetitive inputs to 100 
MHz. Based on equivalent time sampling, the system uses a 
programmable delay generator to provide effective sampling 
at rates as high as 20 GHz. Annotated HP 9826 software 
listings are provided. 
Ordering Number: 5952-7637 

AN 313-5 
Power Supply Testing with the HP 5180A Waveform 
Recorder 
Shows how to use the HP 5180A to make difficult single-shot 
measurements in power supply testing such as step load 
recovery, turn-on/turn-off, and ripple/noise measurements. 
Ordering Number: 5952-7647 

AN 313-6 
Recording Sonar and Other Signals Using the HP 
51 80A’s Toggle Mode 
Describes how to use the HP 51 80A’s toggle timebase mode 
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to measure signals, such as sonar bursts, which are sepa- 
rated by relatively long dead times. 
Ordering Number: 5952-764 1 

AN 313-7 
Interconnecting Two or More HP 5180A Waveform 
Recorders to Obtain Multiple Input Channels 
Describes techniques for obtaining simultaneous sampling 
with multiple HP 5180A Waveform Recorders. 
Ordering Number: 5952-7670 

Using the Direct Memory Access Capability of the HP 
5180A Waveform Recorder with the HP 9826 Desktop 
Computer 
Gives detailed instructions on using the DMA I/O port on the 
HP 5180A Waveform Recorder. Example subroutines and a 
demonstration program with the HP 9826A Desktop Com- 
puter are given. 
Ordering Number: 5952-7710 

AN 313-8 

AN 313-9 
Using the 5180A Waveform Recorder to Evaluate 
Floppy Disc Media and Drive Electronics 
Techniques for measuring computer disc media and drives 
are described. Measurements on media include defect map- 
ping, amplitude variation measurements, and frequency do- 
main overwrite measurements. Drive measurements include 
time margin and timing analysis on various parts of the read 
recovery chain. 
Ordering Number: 5952-7701 

Radar System Characterization And Testing 
“Radar System Characterization and Testing Using the HP 
51 85pJT” describes how to use the HP 51 85A Waveform Re- 
corder or HP 5185T Digitizing Oscilloscope to capture and 
analyze single-shot or repetitive radar system signals. Topics 
include: Automatic, objective analysis of individual radar 
pulses using IEEE Standard 181 -1 977 based firmware resi- 
dent in the HP 5185T. Simultaneous dual-channel capture of 
radar IF signals. Frequency and phase profiling. Threshold 
crossing estimation techniques are demonstrated which re- 
sult in single-shot timing resolution better than 100 picose- 
conds. Single-shot spectrum analysis of radar signals at IF. 
Single-shot I & Q measurements. A special sampling mode 
is described that can provide orders of magnitude more con- 
secutive radar bursts in a single measurement than could be 
obtained with conventional sampling. 
Ordering Number: 5952-7905 

AN 313-10 

AN 31 3-1 1 
Using Digital Filtering Techniques To Improve Analog- 
To-Digital Converter Measurements 
This document discusses the benefits and practical consid- 
erations of using a digital filtering technique known as SlNC 
interpolation to improve the timing resolution of a digitized 
signal. This effectively improves hardware performance, time 
domain measurements, and analysis results. Items discussed 
include proper digitizing techniques, how to use SlNC inter- 
polation, digital filter accuracy as it pertains to digitizer ac- 
curacy, reconstruction of AM and FM signals, and a complete 
description of the HP BASIC software available free of charge 
from Hewlett-Packard. 
Ordering Number: 5952-7945 
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AN 314-1 
Receiver Testing with the HP 87708 Arbitrary Waveform 
Synthesizer System 
RF and microwave receiver testing requires signal simulation 
at the RF frequency, intermediate frequency, and video or 
baseband. The fully-arbitrary (dc to 50 MHz) waveforms from 
the HP 8770NS Arbitrary Waveform Synthesizer can now 
create “real-life’’ test signals which can include not only the 
ideal signal but also add noise, distortions, jitter, and other 
signals which stress the circuits and check for marginal per- 
formance. Application programs are reviewed and example 
programs presented. 
Ordering Number: 5954-6358 

AN 314-2 
Synthesizing Magnetic Disc Read and Servo Signals 
with the HP 8770s Arbitrary Waveform Synthesizer 
System 
Comprehensive testing of magnetic disc read and servo sig- 
nals requires not only the ideal digital signals, but should in- 
clude jitter, noise, missing bit and extra bit, and other 
interfering distortions to press the circuitry to the edge of its 
performance limits. The HP 8770A/S Arbitrary Waveform 
Synthesizer with its dc to 50 MHz complex waveforms can do 
all of that and more. This application note presents the tech- 
nical background and shows how the required waveforms can 
be created. 
Ordering Number: 5954-6357 

Exceptionally-Complex Signal Simulation For Multi- 
Signal Environments In Radar/EW Test 
This prospectus describes an instrument setup of commercial 
equipment which provides very complex signals and modu- 
lations such as radar chirps, antenna scans, multi-path fades, 
staggered pulse trains, multiple lobing and much more from 
10 to 3000 MHz. It features complete control over the carrier 
signal phase plane with dc to 50 MHz bandwidth for both in- 
phase and quadrature. 
Ordering Number: 5952-3702 

AN 314 
Variable Persistence Aids Signal Display 
Provides a look at variable persistence theory and measure- 
ment applications. Also, it puts the variable persistence tech- 
nique into perspective with other storage methods. 
Ordering Number: 5953-3898 

AN 314-4 

r 

AN 314-5 
A Guide to Microwave Upconversion 
Most microwave systems use frequency translation as an in- 
herent part of their architecture. This note starts with consid- 
erations of basic mixer theory, spurious and intermodulation 
products and their relation to LO drive levels. Band selection 
and filtering are directed toward minimizing crossing spurious. 
Selection of mixer components and LO requirements are also 
examined, and recommendations of typical filter model num- 
bers are given. 
Ordering Number: 5953-2342 

AN 316-0 
Introduction to Computer Aided Test 
The terminology and most fundamental concepts encoun- 
tered in the world of computer-aided testing are introduced. 
The material is directed to individuals who have had experi- 
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ence with manual test processes, but who have little or no 
experience with computers. This document should provide 
the novice with enough information to make an intelligent de- 
cision on whether or not to proceed in earnest into the world 
of computer-aided test. 
Ordering Number: 5952-4102 

AN 316-4 
Power Supply Programming with the HP 6942A 
Multiprogrammer 
The output voltage and current of most power supplies are 
controlled via the front panel. Programmable supplies can be 
controlled by the front panels or by an analog signal from a 
remote programming system. The system generally consists 
of a computer with a digital-to-analog interface, so the digital 
output of the computer can control the analog input of the 
supply. Hewlett-Packard makes a variety of computers and 
interface systems which can control programmable supplies. 
This note describes how to design, build, and program an 
automated testing system using the HP 6012A and 6024A 
Programmable Power Supplies and the HP 6942A Multipro- 
grammer system. 
Ordering Number: 5952-4075 

Data Capture with the HP 6942Al6944A 
Multiprogrammers 
The AID is the central piece to any waveform digitizer. This 
application note shows how to get the most out of the ad- 
vanced capabilities of the HP 69759A 500 kHz A/D in the HP 
6942A and HP 6944A Multiprogrammers. It documents the 
three modes of operation for buffered AIDs. These are burst 
acquisition event-triggered acquisition, and continuous data 
acquisition to disc. Also described are the techniques for mon- 
itoring more than one analog input. These are parallel buff- 
ered AIDs, the scanning buffered AID, and multiplexed AIDS. 
Ordering Number: 5952-4 1 16 

AN 317 
Practical Design and Evaluation of High Frequency 
Circuits Using the HP 4193A Vector Impedance Meter 
Mainly explains in-circuit impedance measurements in the fre- 
quency range of 400 kHz to 110 MHz. How to obtain useful 
information on RF circuit design is discussed, showing prac- 
tical applications which include (1) input/output impedance 
measurements, (2) crystal oscillator design and evaluation, 
(3) printed circuit pattern impedance measurements, as well 
as (4) RF component measurements. Several measuring 
techniques convenient for in-circuit measurements are also 
provided. A sample program is given in the appendix to assist 
understanding of how HP-IB programming is done. 
Ordering Number: 5953-6910 

AN 316-5 

AN 318-1 
The Benefits of PIAR 
Describes what the peak-to-average ratio (P/AR) is and how 
effectively it can be used to simplify voice band data (modem) 
circuit qualification and troubleshooting. 
Ordering Number: 5952-49960 

AN 319 
Parametric Characterization of Digital Circuits UD to 50 - 
!!:ribes parametric characterization of digital circuits up to 
50 MHz with the HP 81 80AI8182A stimulus/response system. 

Also describes the representative parameters and tests in 
various applications and gives a detailed example of an ac- 
parametric test of a complex IC. 
Ordering Number: 5952-9549 

AN 322 
Analysis of Semiconductor Capacitance 
Characteristics Using the HP 4280A 1 MHz C MeterK-V 
Plotter 
Describes methods of semiconductor material evaluations by 
using the HP 4280A. Chiefly, methods of physical parameter 
measurements by performing C-V (Capacitance-Bias Volt- 
age) or C-t (C-time) characteristics measurements are 
described. 
Ordering Number: 5953-6939 

AN 323 
Detection of High Level Signals in FDM Networks 
Quality of service is of major importance to telecommunica- 
tions network operators and customers. Unfortunately, as the 
density and sophistication of traffic increases, so do customer 
expectations. As a result, it is increasingly difficult to maintain 
networks at quality levels which are perceived as acceptable 
by their users. One important contributor to transmission deg- 
radation and loss of quality is the presence of high-level sig- 
nals in Frequency Division Multiplexed (FDM) traffic. This 
application note considers the origins, effect on traffic and 
methods of detection of these signals. 
Ordering Number: 5953-54 1 1 

AN 324-1 
Understanding Your Bed-of-Nails Test Fixtures 
A tutorial on bed-of-nails test fixture for board test systems. 
Specific topics include: probe and socket selection and op- 
eration, vacuum requirements and vacuum pump selection, 
wiring the test fixture, drilling the fixture plates, fixture plate 
materials, and test fixture verification. 
Ordering Number: 5953-6951 

AN 325-2 
Machine Tool Calibration 
Discusses the significance of positioning accuracy and ge- 
ometry measurements on CNC machining centers and pre- 
sents “before and after” examples of problems uncovered 
through using the HP 5528A Laser Measurement System and 
its many dimensional measurement capabilities. 
Ordering Number: 5952-7708 

AN 325-10 
Sub-Micron Positioning With The HP 5527A Laser 
Position Transducer System 
This application note discusses using the HP 10936A servo- 
axis board in an HP 5527A Laser Position Transducer System 
to control position with sub-micron accuracies. Both hardware 
and software examples illustrate how to easily implement this 
type of closed-loop servo positioning system. 
Ordering Number: 5952-7942 

AN 325-1 1 
Disk Drive Servo-Track Writing with Laser 
Interferometers 
Describes the benefits and techniques of incorporating laser 
interferometers into disk drive servo-track writers. Integration 
of a laser interferometer system into a servo-track writer is 
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discussed with emphasis on the optical layout and servo 
electronics. 
Ordering Number: 5952-7984 

AN 326 
Principles of Microwave Connector Care (for Higher 
Reliability and Better Measurements) 
The significance of coaxial connectors in determining the ac- 
curacy and repeatability of microwave measurements cannot 
be overstated. This note describes recommended practices 
for making connections, maintaining and cleaning connec- 
tors, and verifying their suitability. Connectortypes addressed 
are precision 3.5mm, 2.4mm and 7mm as well as Type-N. A 
summary chart showing “DOs” and “DO NOTs” of microwave 
connector care is included. 
Ordering Number: 5954-1566 

AN 327-1 
Extended Dynamic Range of Scalar Transmission 
Measurements Using the HP 8757A, 875614 or 8755C 
Scalar Network Analyzers 
Describes two configurations of conventional scalar network 
measurement equipment that achieve up to 100 dB of dy- 
namic range. One configuration exploits the high output power 
of a microwave source, while the other capitalizes on the gain 
and output power of a microwave amplifier. Both configura- 
tions use the external crystal leveling power control of the 
microwave source to combine the calibrated dynamic range 
of the reference detector (R) with that of the transmission 
detector (6) in a ratioed measurement (B/R). Theory of op- 
eration, useful limits and measurement accuracy are also 
discussed. 
Ordering Number: 5953-8882 

AN 328-1 
Practical Test System Signal Switching 
A brief examination of system configurations, switch topolo- 
gies, and noise reduction in system switching. Aimed at the 
system designer who needs to understand the concepts of 
system switching, shielding, and grounding. 
Ordering Number: 5953-6962 

AN 329 
Spectral Purity Characteristics Of HP Microwave Signal 
Sources 
Compares the major specifications of the various types of 
microwave sources offered by Hewlett Packard (e.g., swee- 
pers, signal sources, synthesizers). Emphasis is placed on a 
discussion of the spectral purity of each source (in particular, 
phase noise), since spectral purity is often a critical yet subtle 
specification. 
Ordering Number: 5954-8349 

AN 332 
Microwave Switching from SPDT to Full Access Matrix 
This application note reviews RF & Microwave coaxial switch- 
ing configurations (dc - 26.5 GHz), from the simplest SPDT 
through signal transfer, to full-access matrix switches. Oper- 
ating characteristics such as insertion loss, SWR, and signal 
isolation are considered. Finally, several novel self-test con- 
figurations are proposed for automatically testing signal path 
condition through the matrix. 
Ordering Number: 5953-6466 
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AN 332-1 
Novel Combinations Of Microwave Switches And Step 
Attenuators For Programming Applications 
Describes nine custom modifications of the HP coaxial step- 
attenuator family for operation from dc to 26.5 GHz. Included 
are multiport switches from SP3T on either end. Other com- 
binations include various attenuator pads such as a 70 dB 
stepper with SPDT or a 20 dB step with transfer switch plus 
SPDT. The custom modules feature 5-million cycle life. 
Ordering Number: 5954-8892 

AN 334 
Automation of Semiconductor Parameter Analysis 
Describes a method of automatic parameter characterization 
of semiconductor devices such as MOS FETs, Bipolar tran- 
sistors, MOS diodes and Schottky diodes. Measurements and 
analysis are easily done by application programs and easy- 
to-use programming tools. This application note also explains 
how to make low current measurements on wafer stage de- 
vices and how to make DLTS measurements. 
Ordering Number: 5952-7765 

AN 335 
Return Loss and the HP 4937A 
This application note discusses the return loss measurement: 
the cause of poor return loss, what the measurement is 
about and the technique the HP 4937A uses to make the 
measurement. 
Ordering Number: 5952-5033 

AN 336 
An Introduction to Signaling 
This application note discusses the basics of signaling with 
emphasis on supervisory signaling. The types of supervisory 
signaling includes: loop start, ground start, loop reverse bat- 
tery wink response and E/M type I ,  II. This application note is 
intended for readers with no previous knowledge in signaling. 
Ordering Number: 5952-5034 

AN 339 
Parametric Analysis for Electronic Components and 
Circuit Evaluation Using the HP 4194A 
This application note describes a method of determining the 
various parameters of materials, electronic components, and 
circuits by impedance and gain-phase measurement. The pa- 
rameter is equivalent circuit constants of electronic compo- 
nents, such as inductors, capacitors, resonators, and 
bandwidth of bandpass filters, and so on. This application note 
also explains how to make the filter’s Go/No Go testing in 
production lines. 
Ordering Number: 5950-2856 

AN 339-3 
Crosstalk And Impedance Measurements Of PC Board 
Pattern 
Describes how to use the HP 41 94A to measure impedance 
parameters crosstalk and the dielectric constant of PC 
Boards. This will be useful to PC board and circuit designers, 
PC board end users and material suppliers. 
Ordering Number: 5952-7863 

Static Head Testing for Disk Drives 
This application note describes how to use the HP 41 94A to 
perform static disc drive magnetic head testing. This will be 
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useful to Magnetic Head manufacturers (lab, QA, production) 
and disc drive manufacturers (lab, QA). 
Ordering Number: 5952-7871 

AN 339-1 1 
Filter Test For Production And Incoming Inspection 
This application note covers filter test applications using the 
HP 41 94A Impedance/Gain-Phase Analyzer. It shows how to 
use the analyzer's auto-sequence programming capability to 
quickly perform GO/NO-GO filter testing. In addition, this doc- 
ument describes how to derive key filter parameters using the 
41 94's analysis functions. 
Ordering Number: 5952-7887 

AN 339-20 
Role Of DC Parametric Test In High Speed Digital And 
Microwave Component Manufacturing 
This note describes the purpose and benefits fulfilled by DC 
parametric test instruments and system (HP41458, 
HP4062B/C, HP4280A, HP4142B, etc.) in microwave and 
high speed digital semiconductor component manufacturing. 
This article is useful for engineers wishing to obtain a funda- 
mental understanding of how this equipment contributes to 
the success of the semiconductor component manufacturer. 
Ordering Number: 5952-7936 

Using the HP 5183T To Characterize Sonar Transducers 
And Systems 
A major contribution of the HP 5183T in this application is that 
it allows testing with short tone-burst signals (less than 
1 msec). This is important when the test environment is a small 
tank. By digitizing transducer test signals and using built-in 
processing functions such as RMS and FFT, the HP 5183T 
makes the measurements of hydrophone sensitivity, projector 
response, complex impedance, and directivity pattern. The 
large memory-up to 51 2K samples-of the HP 51 83T greatly 
increases throughput by capturing data as parameters are 
varied. 
Ordering Number: 5952-7805 

AN 340-1 

AN 340-1 
Reducing Fixture-induced Test Failures 
Most users of Surface Mount Technology (SMT) adjust their 
PC board layout processes to provide access for test, but 
many forget that standard fixture technology may not have 
the accuracy required for probing these smaller targets. This 
application note examines the tolerances of fixturing and the 
effect of these tolerances on probing accuracy. 
Ordering Number: 5954-8672 

AN 341-1 
Testing a Complex LSlNLSl IC with a Low-Cost 
Measurement Set-up 
This application note gives an example of how to test an 8 bit 
Microprocessing unit (MPU) using the HP 8175A Digital Sig- 
nal Generator and the HP 1630G Logic Analyzer. There are 
three different tests described: Test of normal operation, test 
of interrupt timing and the measurement of write data hold 
time. The device under test is the HP 6809E MPU. 
Ordering Number: 5952-9572 

AN 341-2 
Simulating Sensor Signals 
Describes how the HP 81 75A DigitaVAnalog Signal Generator 

helps to calibrate and test an Infrared (IR) Detecting System. 
The HP 81 75A's versatility and performance makes it the ideal 
instrument to satisfy application requirements in the field of 
Sensor Systems, where analog signals are dominant, but the 
signal processing is done digitally. 
Ordering Number: 5952-9651 

Measurements Applications For Digital Microwave 
Radio 
This 36-page note outlines measurements and techniques for 
analog signals in digital radios. It reviews DMR fundamentals, 
covers various radio alignment techniques, BER testing, com- 
pares vector vs. constellation displays, phase noise, filter and 
AGC testing and other simulations. Specific results are shown 
on the HP 8980A Vector Analyzer, a dual-channel dc to 350 
MHz sampling signal analyzer. 
Ordering Number: 5954-6365 

Dynamic Component Test Using Vector Modulation 
Analysis 
Design of pulsed components for systems using scattering 
parameters and traditional network analyzers has limits, since 
the components cannot operate in CW, and the measuring 
bandwidth yields average phase of the pulse tops. For rise/ 
fall time transient analysis of gain/phase characteristics, the 
HP 8981A Vector Modulation Analyzer with 100 MHz mea- 
surement bandwidth is used so that phase trajectories of the 
rise/fall period as well as pulsetop may be analyzed. 
Ordering Number: 5954-6367 

Coherent Pulsed Tests Of Radar And EW Systems 
Almost all modern radar and EW equipment now coherently 
transmit and detect signals. This 36-page note describes new 
methods for testing the MW and IF portions using vector- 
modulation equipment and principles. Topics include AM-PM 
and AM-AM considerations, demodulator alignments, ampli- 
tude monopulse as well as IFM and compressive types of 
pulses. 
Ordering Number: 5954-6366 

Measuring Demodulator Image Rejection Using The HP 
8980A Vector Analyzer 
Modern MW systems depend on a critical component called 
a vector demodulator, and the image rejection parameter has 
always been difficult to characterize. By measuring gain im- 
balance and quadrature error with the HP 8980A, the image 
rejection may be easily calculated using the procedures 
described in this note. 
Ordering Number: 5952-3703 

A Calibrated Signal Simulation System Utilizing IIQ 
Modulation Techniques 
VAWS is the HP-coined title for Vector/Arbitrary Waveform 
Synthesizer, a 10 to 3000 MHz generator with fully arbitrary 
control of the in-phase and quadrature of the carrier phase 
plane using two dc to 50 MHz HP 87708 digital synthesizers 
from modulation sources. This note details the calibration rou- 
tines for improving performance on SSB image rejection, car- 
rier leakage, amplitude ripple, and phase match between I 
and Q. 
Ordering Number: 5952-6471 

AN 343-1 

AN 343-2 

AN 343-3 

AN 343-4 

AN 343-5 
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AN 344 
Bandwidth And Sampling Rate In Digitizing 
Oscilloscopes 
This Application Note explores the theoretical basis for un- 
derstanding the impact of sampling rate, using comparison to 
bandwidth as the starting point. There is no single, simple 
relationship of bandwidth to sampling rate; both are important 
and each must be considered independently. 
Ordering Number: 5954-2631 

Amplifier Measurements Using The Scalar Network 
Analyzer 
This note describes how scalar network analysis can be used 
to measure several important amplifier parameters as a func- 
tion of both frequency and input power. Specific techniques 
using the HP 8757 scalar network analyzer and HP 8350 
sweep oscillator are shown to measure gain, gain compres- 
sion, return loss, and SWR. 
Ordering Number: 5954-1599 

AN 345-1 

AN 345-2 
Mixer Measurements Using The Scalar Network 
Analyzer 
This note describes how scalar network analysis can be used 
to measure several important mixer parameters as a function 
of both frequency and input RF power. Specific techniques 
using the HP 8757 scalar network analyzer and HP 8350 
sweep oscillator are shown to measure conversion loss, con- 
version compression, isolation, return loss, and SWR. 
Ordering Number: 5954-8369 

AN 348 
Voltage And Time Resolution In Digitizing 
Osci I loscopes 
Explains the effects of voltage and time resolution on oscil- 
loscope measurements, including a discussion of A-to-D con- 
verter error and effective bits. 
Ordering Number: 5954-2652 

AN 350-1 
Using Your HP Plotter With An IBM Mainframe - 
For ISSCO Software Users 
This note will help you use your HP plotter with an IBM main- 
frame and will help you configure your ISSCO software for 
use with your HP plotter. This note is divided into three sec- 
tions: 1) choosing a protocol converter, 2) adding a printer 
emulator protocol converter, and 3) adding a cluster controller 
protocol converter. This note also contains troubleshooting 
information, a summary of cable information, and a summary 
of recommended protocol converters. 
Ordering Number: 5954-71 74 

Using Your HP Plotter With An IBM Mainframe - For 
SAS/GRAPH Software Users 
This note will help you use your HP plotter with an IBM main- 
frame computer and will help you configure your SAS/GRAPH 
software for use with your HP plotter. The note is divided into 
three sections: 1) choosing a solution, 2) using a printer em- 
ulator protocol converter, and 3) using a cluster controller pro- 
tocol converter. It also contains troubleshooting information, 
a summary of cable information, and a summary of recom- 
mended protocol converters. 
Ordering Number: 5954-8748 
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AN 350-3 

AN 350-4 
Line Quality And Accuracy - What They Are And How 
To Achieve Them 
This application note defines the terms “line quality” and “ac- 
curacy.” It tells you how to find out your plotter’s capacity for 
precision, and suggests ways for achieving the best plots pos- 
sible. This note is for users who need the most accurate plots 
possible, and for those who wish to learn more about getting 
the best looking plots possible. 
Ordering Number: 5954-7132 

AN 350-5 
Using Your Plotter With Buffers And Spoolers 
This note is intended as an educational piece about external 
plotter buffers. It will present an overview of the functions of 
external buffers and will tell you how to determine if a buffer 
will be an advantage to your system. The note will also list 
things that you should consider when making purchase 
decisions. 
Ordering Number: 5959-9713 

AN 351 
Characterization Of High-speed Optical Components 
With An RF Network Analyzer 
This note describes how to make measurements on electrical 
and optical components using the HP 8753A Network Ana- 
lyzer and a set of external optical converters. 
Ordering Number: 5954-8352 

AN 355 
Digital Radio Theory And Measurements 
Explains the principles of digital line-of-sight microwave radio 
systems using modulation schemes from 2-PSK to 256 QAM. 
Describes the practical impairments that occur in microwave 
radios due to propagation and equipment imperfections, and 
refers to international standards. Finally the application note 
describes how the various measurements are made on a dig- 
ital radio. 
Ordering Number: 5954-9554 

AN 356 
High Speed DC Characterization Of Semiconductor 
Devices from sub-pA to 1A 
Introduces GaAs MOSFET and bipolar transistor characteri- 
zations to increase understanding of optimized HP 41428 
use. Comprehensive application information will help readers 
understand device characterization and the latest pulsed 
measurement and Analog Feedback Unit (AFU) measure- 
ment techniques. 
Ordering Number: 5950-2930 

AN 356-1 
High Throughput and Stabilizations Know-how And 
Practical Application 
This note describes many application examples and useful 
know-how for high throughput and stability using the HP 
41 428 DC Source Monitor. 
Ordering Number: 5950-2954 

AN 358-1 
Characterization Of Frequency - Agile Sources With 
The HP 5371 A Frequency And Time Interval Analyzer 
This application note, using a frequency-hopping radio trans- 
mitter as an example, illustrates how the HP 5371A’s unique 
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measurement technology contributes to frequency-agile mea- 
surements. Switching transient analysis, settling time verifi- 
cation, hopping frequency distribution and FM or FSK 
modulation analysis are discussed in detail. Also included is 
an explanation of mixer down-conversion and prescaling to 
extend the HP 5371As capabilities to RF and microwave 
frequencies. 
Ordering Number: 5952-7924 

Jitter And Wander Analysis In Digital Communications 
With The HP 5371A Frequency And Time Interval 
Analyzer 
Jitter and wander timing error phenomena in digital COmmu- 
niCatiOnS networks are easily captured and analyzed with the 
HP 5371 A. This application note demonstrates the flexibility 
and precision Of Continuous time-interval measurements with 
the HP 5371A when analyzing jitter and wander. Instrument 
operation and results analysis are indicated. Specific mea- 
surements include: histogram and statistical analysis of data- 
to-clock jitter, jitter and wander spectrum and Allan Variance 
for the characterization of wander. 
Ordering Number: 5952-7925 

scribes equipment, procedures and parameters effecting cal- 
ibration accuracy of optical power meters at HP. 
Ordering Number: 5952-9652 

AN 362 
Bit Error Rate Measurements On Optical Fiber System 
The BER (Bit Error Ratio) is the main quality criterion for a 
Transmission System. This Application Note describes the 
most important limiting parameters of long-haul Fiber Optic 
Systems and how to make Bit Error measurements in general. 
It provides a detailed example of Optical Margin testing, on 
an end-to-end Optical Transmission System, using an HP 
81 58/57 Optical Attenuator and an HP Digital Transmission 
Analyzer. The essential improvements offered by the de- 
scribed set-up, are high programming speed, excellent ac- 
curacy and repeatability, extremely low back-reflections and 
validity for all wavelengths from 600 nm to 1650 nm. 
Ordering Number: 5952-9650 

AN 358-2 

AN 358-3 
Time Domain Characterization of Magnetic Disc Drives 
Time-interval measurements are useful to understand various 
phenomena that reduce a disk drive’s timing window margin. 
This note describes techniques to measure read noise, write 
noise, timing asymmetry, and peak shift of magnetic disk 
drives using the HP 5371A Frequency and Time Interval Ana- 
lyzer. The unique continuous measurement capability and 3 flexible arming of the HP 5371A give the read/write engineer 
the ability to identify these effects and gain better insight for 
improvements of the drive’s timing performance. 
Ordering Number: 5952-7928 

AN 359 
Selecting A Jitter Test Set 
This application note shows how to select a dedicated test set 
to measure timing jitter in digital telecommunications trans- 
mission terminal and link equipment. The measurement 
method and key specifications are described and matched 
with the test requirements for the main types of jitter 
measurements. 
Ordering Number: 5954-9563 

AN 360 
Jitter Tolerance Testing Using External Phase/ 
Frequency Modulated Sources And Bit Error Rate Test 
Sets 
Jitter tolerance of digital transmission equipment is measured 
by checking the output of the equipment under test for binary 
errors while stressing the input with a suitably jittered test 
pattern. Bit Error Rate Test Sets (BERTS) are used for pattern 
generation and error detection but generally do not have the 
built-in jitter modulation capability required to provide the jit- 
tered test signal. This application note shows how to obtain a 
suitably jittered test signal from a BERTS using a frequency 
or phase modulated frequency synthesizer. 
Ordering Number: 5954-9564 

AN361 
Traceability of Optical Power Measurements 
In this paper, a traceability model is established which de- 

AN 364-1 
Quality Gains In Telecom Australia’s Digital Microwave 
Network 
Discusses application of the HP 3708A Noise and Interfer- 
ence Test Set and HP 37098 Constellation Analyzer in Tele- 
corn Australia’s Digital Microwave Radio Network. Details of 
their radio system and maintenance philosophy are given, and 
the note describes how they use the instruments to test their 
network. The note then goes on to describe the benefits of 
both instruments, with examples of their direct application in 
solving Telecom Australia’s testing problems. 
Ordering Number: 5954-9572 

AN 365-1 
Mixed Signal Transmission Tests Using The HP 3065AT 
Telecomtest 
HP Telecomtest is software which optimizes the HP 3065AT 
Combinational Board Test System to address telecom test 
needs. The features provided by HP Telecomtest allow a test 
engineer to achieve higher fault coverage for the mixed signal 
and serial-interfaces boards which are common in the tele- 
communications industry. In this note, a codec is used as an 
example to describe the problems of telecom testing and the 
features offered by HP Telecomtest to solve these problems. 
Guidelines are offered so that a test engineer can develop 
tests for his or her own mixed-signal and serial-interface 
boards. 
Ordering Number: 5954-8697 

How To Measure Insertion Loss Of Optical Components 
Insertion Loss is one of the main parameters used to describe 
the performance of an optical component. Insertion Loss re- 
duces the power budget of any optical system and hence its 
performance. This paper in particular, describes test methods 
for connnectorized optical components. Implications of the 
test set-up conditions on the test accuracy are examined to 
get a feeling for the critical points of the measurement. Ex- 
amples of IL measurements on connectorized components 
and of IL measurements in parallel beam show the versatility 
of Hewlett-Packard’s Lightwave test equipment. 
Ordering Number: 5952-9660 

AN 366-1 

AN 366-2 
How To Measure Return Loss Of Optical Components 
Reflections at fiber coupling devices in fiber optic transmis- 
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sion lines must be avoided, since they deteriorate the stability 
of the transmitting laser. In this application note, different re- 
turn loss test methods are described and compared. The most 
precise and cost efficient method using general lightwave test 
equipment such as HP 81 55A Laser Source, HP 81 52A Op- 
tical Power Meter, and HP 1 1890/91 A Lightwave Coupler, is 
then discussed in detail. 
Ordering Number: 5952-9661 

An 366-3 
How to Measure Return Loss in Optical Links 
The last years have seen a steady movement to higher data 
rates and longer transmission distances in fiber-optic links. 
Unfortunately the transmitting devices for higher data rates 
are more sensitive to back-reflections, causing increased 
error rates. Therefore more care has to be taken to avoid or 
suppress back-reflections in optical links to achieve good sys- 
tem performance. This application note describes how to 
measure the return loss of optical components installed in a 
fiber link with the HP 81 45A OTDR, a tool that has been used 
for years in fault location and fiber characterization. 
Ordering Number: 5952-9662 

AN 369-1 
Using Impedance Measurement to Evaluate Electronic 
Components and Materials 
This application note provides several practical examples for 
testing electronic components and materials such as ceramic 
capacitors, film capacitors, cored coil, and magnetic heads. 
Ordering Number: 5950-2949 

AN 369-2 
Tantalum Capacitor Measurement 
This note gives a measurement example for tantalum electro- 
lytic capacitor featuring LIST SWEEP function. 
Ordering Number: 5950-2950 

AN 369-3 
Magnetic Head Measurement Using a Constant Test 
Current 
This note gives an inductance measurement example for 
magnetic head featuring constant test signal function. In ad- 
dition, an application for scanning measurements is covered. 
Ordering Number: 5950-2951 

AN 369-4 
Impedance Measurement for Incoming Inspection 
This note describes problems and solutions on impedance 
measurements at incoming inspection. 
Ordering Number: 5950-2952 

AN 369-5 
Multi-frequency C-V Measurement of Semiconductors 
This note gives a C-V measurement example for a MOS de- 
vice. Included are a measurement program, and a discussion 
of measurement error. 
Ordering Number: 5950-2953 

AN 369-6 
Impedance Testing Using the HP 4284A Scanner 
This application note provides information on measuring 
impedance with HP 4284A and a scanner. When the scanning 
measurement is made, it is common to meet with correction 
problem. This application note introduces new techniques 
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used in the HP 4284A to solve the problem. The note also 
covers how to design a scanning system. 
Ordering Number: 5950-2975 

AN 369-7 
Measurement 01 bapawiaricaz Characteristics of a 
Liquid Crystal Cell with the HP 4284A Precision 
LCR Meter 
This application note describes capacitance vs. AC test signal 
voltage measurement using the HP 4284A with Option 001 
which extends the test signal voltage up to 20 Vrms. 
Ordering Number: 5950-2994 

AN 369-8 
Wide Range DC Current Biased Inductance 
Measurement Using the HP 4284A Precision LCR Meter/ 
HP 42841A Bias Current Source 
This application note describes DC current biased inductance 
measurements that are more accurate and made over a wider 
frequency range than was previously possible. 
Ordering Number: 5950-2367 

AN 371 
Lightwave Measurement with the HP 71400A Lightwave 
Signal Analyzer 
This application note describes the HP 71400A lightwave sig- 
nal analyzer and how it can be used to measure modulated 
lightwave carriers with wavelengths between 1,200 and 1,600 
nanometers. Among the measurements that can be made on 
Fabry-Perot and DFB lasers are frequency response, intensity 
modulation, frequency modulation, intensity noise, optical 
power, linewidth, and chirp. Examples demonstrate many 
lightwave measurement procedures. 
Ordering Number: 

AN 372-1 
Power Supply Testing 
This application note examines the electronic load as it is used 
in power supply test applications. Considerations involving 
equipment configuration, measurement accuracy, resolution, 
and electronic load settings are discussed. 
Ordering Number: 5952-4190 

AN 372-2 
Battery Testing 
This application note discusses how an electronic load is used 
to test batteries. An overview of different battery types and 
chemistries is provided with a focused examination of sec- 
ondary batteries. 
Ordering Number: 5952-4191 

AN 372-3 
Power Component Testing 
This application note discusses how an electronic load is used 
to test power components. In this application, an electronic 
load generates low duty cycle, high current pulses. These 
pulses are required to prevent heating effects encountered 
when testing power transistors at high currents. 
Ordering Number: 5952-4 192 

AN 373 
Rotation Simulation and ADC Testing with Synthesized 
Signals 
Synthesized Function/Sweep Generators, such as the HP 
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3324A, are used in a wide range of applications. This appli- 
cation note describes two applications: 

Synthesizers in ADC Testing 
Simulation of Rotating Signals 

These applications are explained from the viewpoint of the 
function generator, and what should be considered when per- 
forming the tests and measurements described. 
Ordering Number: 5952-9693 

AN 374-1 
Antenna Pattern Measurements Using the HP 8510B 
Describes systems based on the HP 851 OB network analyzer 
for making radiation pattern measurements of antennas. In- 
cluded are system block diagrams, operating procedures, 
measurement considerations, and example pattern 
measurements. 
Ordering Number: 5952-6675 

AN 376-1 
Biasing Three-Terminal Devices for Test 
Measuring the operating characteristics of a wide variety of 
three-terminal devices can be accomplished with a single 
biasing configuration. This eliminates the need to rewire or 
change instrumentation. This application note explains a 
number of biasing methods for two and three terminal de- 
vices, and develops a flexible method which solves the prob- 
lems which can be encountered when using the more 
common methods. 
Ordering Number: 5952-4193 

AN 377-1 
Automatic Frequency Profiling of Chirped Radar Pulses 
Using the HP 5361A Pulse/CW Microwave Counter 
This note describes an automated technique for profiling 
chirped radar pulses using the HP 5361A 20GHz Pulse/ 
CW Microwave Counter. Included is a description of the pro- 
filing process, the recommended measurement set-up, and 
the sample HP BASIC program which automates the mea- 
surements. A free software disk is available upon returning 
the supplied Business Reply Card. 
Ordering Number: 5952-7987 

AN 377-2 
Automated Characterization of Microwave Voltage 
Controlled Oscillators Using the HP 5361A 20GHz 
Pulse/CW Microwave Counter 
This note describes an automated technique for character- 
izing frequency tuning linearity, modulation sensitivity, step 
response and post-tuning drift of VCO’s. Included is a de- 
scription of the profiling process, the recommended mea- 
surement set-up, and the sample HP BASIC program which 
automates the measurements. A free software disk is avail- 
able upon returning the supplied Business Reply Card. 
Ordering Number: 5952-7988 

AN 401-15 
HP 8672A Synthesized Signal Generator - HP 1000 
HP-IB Programming 

Ordering Number: 5953-2814 

AN 416 
Powered Paper Stackers for the HP2565A, HP 2566A/B, 
and HP 25676 Printers 
This application note discusses the testing procedures a cus- 

tomer would use to select a powered paper stacker for use 
with the HP 2565A, HP 2566A/B, and HP 25678 printers. It 
also lists recommended powered paper stacker supplies and 
their stacker models for use with these HP printers. 
Ordering Number: 5954-7293 

AN 421 -1 through AN 421 -32 
Data Acquisition and Computer Aided Test Application 
Summary Series 
The AN 421 Application Summary Series consists of a set of 
one-page application notes on 32 different industries. Each 
note details the problem, the types of measurements, and a 
Hewlett-Packard solution. Each note also includes a typical 
configuration of an entire data acquisition or computer-aided 
test system, including price. 
Ordering Number: 5954-9631 through 5954-9662 

AN 422 
X.25 COMM 
Tells how to connect HP 9000 Series 800 Computers to X.25 
Packet Switching Networks via an HP 1000 A400 Computer 
that functions as a gateway for the HP 9000 Series 800 
Computer. 
Ordering Number: 5954-8579 

AN 424 
Keeping Your Big Blue Network In The Pink 
IBM and compatible network installations are growing at afast 
rate. New installations consist almost exclusively of SNA net- 
works, but old installations are both SNA and BSC. Networks 
of these two technologies are very complex and can cause 
serious problems for network managers when they go down. 
Network control is the goal because it will result in minimum 
downtime and maximum customer satisfaction. Procedures 
for network maintenance, including troubleshooting, are dis- 
cussed. Tools for troubleshooting are explained for data cen- 
ter personnel. This paper is designed for data center/EDP 
personnel including the data center technician and network 
manager for both SNA and BSC IBM and compatible 
networks. 
Ordering Number: 5952-5131 

AN 425 
The Care And Feeding Of Your X.25 Network 
The use of X.25 packet switching networks (PSN), and es- 
pecially private packet networks (PPN), is escalating as an 
efficient form of data communications. Managing an X.25 
packet switching network is critical because of increasing re- 
liance on X.25 networks. Network control is the goal because 
it will result in minimum downtime and maximum customer 
satisfaction. Procedures for network maintenance, including 
troubleshooting, will be discussed. One of these steps is 
troubleshooting problems. Tools for troubleshooting will be 
explained for data center personnel. This paper is designed 
for data center/EDP personnel including the data center tech- 
nician and network manager for both private and public PSNs. 
Ordering Number: 5952-5132 

AN 426 
File Sharing Between HP BASICMIS, HP BASlClUX and 
HP-UX for HP 9000 Series 300 Computers 
HP BASIC 5.0 allows HP 9000 Series 300 computers to have 
HP BASICNVS and HP-UX operating systems on the same 
disk and to share datafiles between BASIC and HP-UX ap- 
plications. Application note 426 provides various examples of 
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how to access an HP-UX text file from BASIC and HP-UX. 
Ordering Number: 5952-6353 

AN 
SNA Development Testing System 
Hewlett-Packard's SNA development testing system, con- 
sisting of three software products and the HP 4954A protocol 
analyzer, is the ideal tool for testing SNA-compatible com- 
ponent designs. It provides a standalone test system, giving 
engineers complete control of their test environment. 
This product note briefly discusses the three products which 
make up the SNA development testing system: the SNA pro- 
gramming language, the 3270 device exerciser, and the LU6.2 
node exerciser. Common questions and answers about the 
LU6.2 node exerciser are included for your convenience. Ap- 
pendices provide detailed information on the SNA emulation 
language and 3270 device exerciser test descriptions. 
Ordering Number: 5952-5122 

AN 915 
Threshold Detection of Visible and Infrared Radiation 
with PIN Photodiodes 
Fundamental explanation of PIN photodiode detectors is 
given in this application note. Advantage of using photodiodes 
versus photomultiplier tubes are explored. Explanation is 
given about the PIN photodiode construction, its mode of op- 
eration, equivalent circuit configuration and performance with 
respect to noise equivalent power and signal-to-noise ratio. 
Guidance is given for critical amplifier design considerations 
to maintain low noise, high sensitivity, and fast response for 
optimum circuit performance. Two simple amplifier circuits are 
included for either low-noise application (NEP of -95dBm) or 
for high-speed response application (bandwidth of 9.5 MHz). 
Ordering Number: 5953-0431 

AN 918 
Pulse and Waveform Generation with Step Recovery 
Diodes 
Step Recovery Diode characteristics are described for appli- 
cation to high speed (PS range) pulse and waveform gener- 
ating circuits. Design details and example circuits are 
presented for applications such as pulse sharpness, impulse 
generators, and square wave generators. 
Ordering Number: 5954-2080 

AN 922 
Application of PIN Diodes 
Discusses how the PIN diode can be applied to a variety of 
RF control circuits. Such applications as attenuating, leveling, 
amplitude and pulse modulating, switching, and phase shift- 
ing are discussed in detail. Also examines some of the im- 
portant properties of the PIN diode and how they affect its 
application. 
Ordering Number: 5954-2094 

AN 923 
Schottky Barrier Diode Video Detectors 
Describes the characteristics of HP Schottky barrier diodes 
intended for use in video detector or video receiver circuits, 
and discusses some design features of such circuits. Though 
less sensitive than the heterodyne receiver, the many advan- 
tages of the video receiver make it extremely useful. The 
Schottky diode can be used to advantage in applications such 
as beacon missile-guidance, fuse-activating, and counter- 
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measure receivers, ano as power-leveling and signal-moni- 
toring detectors. 
Ordering Number: 5954-2079 

AN 928 
Ku-Band Step Recovery Multipliers 
Discusses the use of step-recovery diodes in a times-eight 
single stage frequency multiplier which, at 16 GHz, has a 
typical maximum output of 75 mW. The note also provides 
design modifications, together with references, for meeting 
other performance requirements. 
Ordering Number: 5954-2107 

Microwave Transistor Bias Considerations 
A practical discussion of the temperature dependent variables 
in a microwave transistor that cause RF performance deg- 
radation due to changes in quiescent point. Passive circuit 
networks that minimize quiescent point drift with temperature 
are analyzed, and the general equations for dc stability factors 
are given. Emphasis on practical circuit design is highlighted 
by typical circuit examples. 
Ordering Number: 5952-8376 

AN 944-1 

AN 945 
Photometry of Red LEDs 
Nearly all LEDs are used either as discrete indicator lamps, 
or as elements of a segmented or dot-matrix display. As such 
they are viewed deirectly by human viewers, so the primary 
criteria for determining their performance is the judgement of 
the viewer. Equipment for measuring LED light output should, 
therefore, simulate human vision. This note provides answers 
to these questions: 1) what to measure (definition of terms)? r 
2) how to measure it (apparatus arrangement)? and 3) whose 
equipment to use? 
Ordering Number: 5952-0420 

AN 947 
Digital Data Transmission Using Optically Coupled 
Isolators 
This note describes design considerations and circuit tech- 
niques of optically coupled isolators with special emphasis on 
selection of line drivers, transmission lines, and line receiver 
termination for optimum data rate and common mode rejec- 
tion. Both resistive and active terminations are described for 
multiplexing applications, and for common mode rejection 
and data rate enhancement. 
Ordering Number: 5953-7759 

AN 948 
Performance of the 6N135,6N136, and 6N137 
Optocouplers in Short to Moderate Length Digital Data 
Transmission Systems 
This note describes the basic design elements of a data trans- 
mission link and presents several examples of total systems 
that will be useful to system designers at distances that range 
from 1 foot to 30 feet and have moderate overall cost. 
Ordering Number: 5953-7716 

Applications for Low-Input Current, High-Gain 
Optocouplers 
Applications where large common mode signals are encoun- 
tered are discussed in this note. Examples of line receivers, 

AN 951-1 
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logic isolation, power lines, medical equipment and telephone 
lines are presented. 
Ordering Number: 5953-7794 

diode capacitance in a low-pass filter, thereby extending the 
upper frequency limit. 
Ordering Number: 5952-0491 

AN 957-3 AN 951-2 
Rectification Effects in PIN Attenuators 
Attenuation levels of PIN diodes are changed by high incident 
power. Variation in attenuation may be minimized by proper 
choice of bias resistance. Performance of a PIN diode is lim- 
ited by both carrier level and frequency because of rectifica- 

level, and bias supply for three types of HP diodes: 5082- 
3170,3140 and 3141. 
Ordering Number: 5952-8429 

Linear Applications of Optocouplers 
Optocouplers can be used to transfer an analog signal be- 
tween two optocouplers, can replace expensive transformers, 
instrumentation amplifiers, and A/D conversion techniques by 
which 6N135’6N136 and HCPL-2530 series optocoup~ers 

each circuit is explained in detail and typical circuit perfor- 
mance is given. 
Ordering Number: 5954-8430 

can be used to transmit analog The Operation Of tion effects. This note presentsthe effects offrequency, power 

AN 956-1 
The Criterion for the Tangential Sensitivity 
Measurement 
Discusses the meaning of Tangential Sensitivity and a rec- 
ommended measurement technique. 
Ordering Number: 5952-0423 

AN 956-3 
Flicker Noise in Schottky Diodes 
Treats the subject of flicker (l/f) noise in Schottky diodes, 
comparing four different types. 
Ordering Number: 5952-0487 

AN 956-4 
Schottky Diode Voltage Doubler 
Explains how Schottky detectors can be combined to achieve 7 higher output voltages than would be produced by a single 
diode. 
Ordering Number: 5952-0495 

AN 956-5 
Dynamic Range Extension of Schottky Detectors 
Discusses operation of two types of detectors: the small sig- 
nal type, also known as square-law detectors: and the large 
signal type, also known as linear or peak detectors. Tech- 
niques for raising the compression level are presented. An 
example is given illustrating the effect of bias current level on 
an HP 5082-2751 detector. 
Ordering Number: 5952-8335 

AN 956-6 
Temperature Dependence of Schottky Detector Voltage 
Sensitivity 
A discussion of the effects that temperature changes have on 
Schottky barrier diodes. Performance improves at lower tem- 
peratures in a predictable manner. Data presented were ob- 
tained using HP 5082-2750 detector diodes. 
Ordering Number: 5952-8341 

AN 957-1 
Broadbanding the Shunt PIN Diode SPDT Switch 
Covers an impedance matching technique which improves 
the bandwidth of shunt PIN diode switches. 
Ordering Number: 5954-2082 

AN 957-2 
Reducing the Insertion Loss of a Shunt PIN Diode 
Examines a simple filter design which includes the shunt PIN 
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AN 963 
Impedance Matching Techniques for Mixers and 
Detectors 
Presents a methodical technique for matching complex loads, 
such as Schottky diodes, to transmission line. Direct appli- 
cation to broadband mixers and detectors is illustrated. 
Ordering Number: 5952-0496 

AN 967 
A Low Noise 4 GHz Amplifier Using the HXTRdlOl 
Silicon Bipolar Transistor 
Describes in detail the design of a single-stage state-of-the- 
art low noise amplifier at 4 GHz using the HXTR-6101 silicon 
bipolar transistor. Both the input and output matching net- 
works are described. 
Ordering Number: 5952-9800 

AN 972 
Two Telecommunications Power Amplifiers for 2 and 4 
GHz Using the HXTR-5102 Silicon Bipolar Power 
Transistor 
Describes in detail the design of two linear power amplifiers 
using the HXTR-510 2. In each case, small signal S-param- 
eters, and power contours are used in the characterization. 
Ordering Number: 5952-9876 

AN 974 
Die Attach and Bonding Techniques for Diodes and 
Transistors 
Several package styles are available for use with hybrid in- 
tegrated circuits. This application note gives detailed instruc- 
tions for attaching and bonding these devices. A brief 
description of an impedance matching technique for mixer 
diodes is also included. 
Ordering Number: 5953-4406 

AN 975 
A 4.3 GHz Oscillator Using the HXTR-4101 Bipolar 
Transistor 
A general technique for transistor oscillator design is illus- 
trated with the details of a 4.3 GHz bipolar oscillator. Small 
signal S-parameters are used for a preliminary non-oscillating 
circuit. Measurements of this circuit yield the information 
needed to complete the circuit design. 
Ordering Number: 5953-441 1 
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AN 976 
Broadband Microstrip Mixer Design - the Butterfly 
Mixer 
One of the big problems in broadband microstrip designs is 
the realization of low impedance shunt lines. Low impedance 
means wide lines with lots of parasitics difficult to account for 
in the design. This application note shows how to solve this 
problem by using radial lines (the butterfly wings) illustrated 
with a mixer using a C-2 diode for the frequency range of 8 to 
12 GHz. 
Ordering Number: 5954-2076 

AN 979 
The Handling and Bonding of Beam Lead Devices Made 
Easy 
Beam Lead devices are particularly attractive for hybrid cir- 
cuits because of their low parasitics and small size. The avail- 
ability of equipment and techniques specifically designed for 
their small size has facilitated the handling and bonding of 
these devices. This note describes some of this equipment 
and techniques, and outlines suggestions for the proper han- 
dling and bonding of Beam Lead devices. 
Ordering Number: 5953-4435 

AN 980 
A Cost-Effective Amplifier Design Approach at 425 MHz 
Using the HXTR-3101 Silicon Bipolar Transistor 
The HP HXTR-3101, simplified matching networks, and off- 
the-shelf components are used in an amplifier design which 
achieves a gain of 13.5 dB at 425 MHz. Construction details 
include the circuit board layout and component placement. 
Ordering Number: 5953-4436 

AN 982 
A 900 MHz Driver Amplifier Stage Using the HXTR-3102 
A modified version of the “load-pull’’ technique is used in the 
design of a power driver amplifier stage at 900 MHz. The final 
output power is 21.5 dBm at 900 MHz. Design and construc- 
tion details are provided. 
Ordering Number: 5953-4440 

AN 983 
Comb Generator Simplifies Multiplier Design 
A filter is added to a comb generator to produce higher output 
power over a narrow band of frequencies. Results are pre- 
sented for a 1 GHz input comb generator with X-Band output. 
Ordering Number: 5953-444 1 

AN 984 
How to Get More Output Power from a Comb Generator 
Module with the Right Bias Resistance 
The output power of a comb generator is coupled by optim- 
izing the external bias resistance. 
Ordering Number: 5953-4442 

AN 985 
Achieve High Isolation in Series Applications with the 
Low Capacitance HPND-4005 Beam Lead PIN 
Low capacitance is required for a diode to achieve high iso- 
lation in the series configuration. On the other hand, low resis- 
tance is needed for low insertion loss. This combination of 
characteristics in the HPND-4005 Beam Lead PIN diode 
makes it well suited for series switching applications. The 
performance of this diode in a SPST switch and a SPDT 
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ch is described in this note. The equivalent ciri . _  _ _ I  - I I ,  r I .  .I I . 1 . swit cuits derived 
in this nore wouia De useTui in me aesign OT circuits for switch- 
ing and other signal control applications. 
Ordering Number: 5953-4443 

AN 986 
Square Law and Linear Detection 
Frequency, diode capacitance, breakdown voltage, and load 
resistance all have an effect on the slope of a microwave 
detector. At high input levels the linearity may be controlled 
by proper tuning. 
Ordering Number: 5953-4444 

AN 987 
Is Bias Current Necessary? 
Bias current is often necessary to reduce the impedance of 
detector diodes to a reasonable level. However, when the sig- 
nal level is high, rectified current may reduce the impedance 
without the need for bias current. Measurements with the 
5082-2755 diode are used to illustrate this effect. 
Ordering Number: 5953-4446 

AN 988 
All Schottky Diodes are Zero Bias Detectors 
Diodes which are normally biased make excellent detectors 
when the bias is eliminated. It is necessary to use a load with 
an impedance comparable to the diode impedance. This is 
shown with an HP 5082-2755 diode used with an HP 3469B 
multimeter as the load. 
Ordering Number: 5953-4449 

AN 989 
Step Recovery Diode Doubler 
A straightforward multiplier design technique is illustrated by 
a doubler to 4 GHz using an HP 5082-0805 step recovery 
diode. The multiplier is capable of delivering 4 watts of output 
power over a 10% bandwidth. 
Ordering Number: 5953-4454 

AN 990 
A 500 MHz Oscillator with the HXTR-3102 Bipolar 
Transistor 
The design and performance of a 500 MHz oscillator using 
the HXTR-3102 silicon bipolar transistor is described. 
Ordering Number: 5953-4462 

AN 991 
Harmonic Mixing with the HSCH-5530 Series Dual Diode 
The dual diode on coplanar waveguide forms an anti-parallel 
pair. This arrangement is excellent for mixers with subhar- 
monic local oscillators. A mixer for 34 GHz was designed and 
built. Conversion loss was measured as a function of fre- 
quency and local oscillator power level. 
Ordering Number: 5953-4492 

AN 992 
Beam Lead Attachment Methods 
This application bulletin gives a general description of various 
methods of attaching beam lead components to both hard 
and soft substrates. A table summarizes the most common 
attachment methods with advantages, disadvantages, and 
equipment costs. 
Ordering Number: 5953-4496 
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AN 993 
Beam Lead Diode Bonding to Soft Substrate 
The hard gold surface on standard PC boards with soft sub- 
strate material makes it almost impossible to successfully 
bond beam lead diodes onto the boards with normally rec- 
ommended thermocompression bonding. Described in this 
application note is a new method of resistive spot welding or 
modified gap welding, which uses a single electrode to weld 
the beam while the conductor is contacted separately. This 
method allows tight pressure to be used on the weld probe, 
resulting in an effective bond without damaging the beam lead 
device. 
Ordering Number: 5953-4497 

AN 994 
A 2 GHz Power Oscillator Using the HXTR-4103 Bipolar 
Transistor 
Describes the design of a 1 watt 2.0 GHz microstrip oscillator 
using the common collector HXTR-4103 transistor. The art- 
work layout for the printed circuit board and construction de- 
tails are included in this application note. 
Ordering Number: 5953-4495 

AN 995 
The Schottky Diode Mixer 
A major application of the Schottky diode is the production of 
the difference frequency when the two frequencies are com- 
bined or mixed in the diode. Mixing efficiency is measured by 
the conversion loss, the ration of signal input power to inter- 
mediate frequency output power. This application note studies 
the effect on mixing efficiency of diode parasitics, local oscil- 
lator power level, DC bias, barrier voltage, and local resis- 
tance. The advantage of multiple diode mixers are 
considered. Distortion products are also discussed. 
Ordering Number: 5954-2073 

AN 996 
Designing with HAMP-1001, 1002,1003 and 1004 TO-8 
Amplifiers 
The four amplifiers discussed in this applications note are 
cascadable gain block amplifiers housed in TO-8 packages 
with guaranteed RF specifications across the entire 10 to 
1500 MHz band. Maximum input and output VSWR is 2:l into 
50 ohms. Included in the note is RF data for both single stages 
and cascades of 2,3 and 4 stages of TO-8 amplifiers. Printed 
circuit board artwork for single stage amplifiers and cascades 
of up to four TO-8 amplifiers are also included. 
Ordering Number: 5954-2068 

AN 997 
A 2 GHz Balanced Mixer Using SOT-23 Surface Mount 
Schottky Diodes 
The HSMS-2822 is a series diode pair in the SOT-23 package 
- ideal for use in a balanced mixer. The microstrip matching 
circuit consists of open stubs between the diodes and the I.F. 
port. 
Ordering Number: 5954-2090 

an input and output VSWR less than 2:l into 75 ohms. A 
computer program is used to synthesize the input, interstage 
and output impedance matching networks. Complete con- 
struction details are given. 
Ordering Number: 5954-2088 

AN 1002 
Consideration of CTR Variations in Optically Coupled 
Isolator Circuit Designs 
A persistent, and sometimes crucial, concern of designers 
using optocouplers is that of the current transfer ratio, CTR, 
changing with time. The change, or CTR degradation, must 
be accounted for if long, functional lifetime of a system is to 
be guaranteed. This application note discusses a number of 
different sources for this degradation. 
Ordering Number: 5953-7799 

AN 1004 
Threshold Sensing for Industrial Control Systems with 
the HCPL-3700 Interface Optocoupler 
Applications of the HCPL-3700 interface optocoupler are ad- 
dressed, specifically isolation and threshold detection capa- 
bility in industrial control systems. 
Ordering Number: 5953-0406 

AN 1005 
Operational Considerations for LED Lamps and Display 
Devices 
In the design of a display system, which incorporates LED 
lamps and display devices, the objective is to achieve an op- 
timum between light ouput, power dissipation, reliability, and 
operating life. The performance characteristics and capabil- 
ities of each LED device must be known and understood so 
that an optimum design can be achieved. The primary source 
for this information is the LED device data sheet. This appli- 
cation note describes the use of the electrical and optical 
information contained within a data sheet. Two designs using 
this information in the form of numerical examples are pre- 
sented, one for dc operation and one for pulsed (strobed) 
operation. 
Ordering Number: 5953-0419 

AN 1006 
Seven Segment LED Display Applications 
LED seven segment displays provide a low-cost solution a 
wide variety of display applications. Hewlett-Packard LED 
seven segment displays are available in a wide variety of 
sizes, colors, and package outlines. These products are 
matched for intensity and color to provide a uniform light emit- 
ting display. This application note describes the types of prod- 
ucts available, and discusses both dc and strobed drive 
techniques. Drive circuits for typical applications are shown 
and tables of available seven segment decoder/drivers, digit 
drivers, and LSI circuits are included. Finally, information con- 
cerning display mounting, soldering, cleaning, and filtering is 
included. 
Ordering Number: 5953-0439 

AN 998 
A 75 Ohm 470-800 MHz Low Noise Amplifier Using The 
HXTR-3121 Bipolar Translator 
This application note describes the design and construction 
of a two stage 470 MHz to 806 MHz LNA using the 100 mill 
plastic package HXTR-3121 transistor. The amplifier has a 
typical gain of 29 dB, a noise figure of less than 3.2 dB and 

AN 1007 
Bar Graph Array Applications 
Bargraph displays offer the designer an alternative to numeric 
displays for providing a visual readout of an analog signal. 
Hewlett-Packard bargraph displays are available in a variety 
of display colors and can be mounted in arrays to provide a 
variety of different resolutions. This application note describes 
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the package configuration, shows typical analog input or dig- 
ital input drive circuits and provides several microprocessor 
interfaces. Summarized at the end of the application note are 
tables of integrated circuits designed to interface to bargraph 
displays. 
Ordering Number: 5953-0452 

AN 1008 
The HBCS-1100 High Resolution Optical Sensor 
This application note gives the basic optical flux coupling de- 
sign for discrete emitters and detectors and presents the con- 
cepts of modulation transfer function, depth of field, and 
reflective sensor design. It also discusses the optical and 
electrical operation of the HBCS-1100 High Resolution optical 
sensor. Finally, it presents electrical design techniques which 
allow the HBCS-1100 to interface with popular logic families. 
Ordering Number: 5954-0460 

AN 1011 
Design and Operational Considerations for the HEDS- 
5000 Incremental Shaft Encoder 
This application note is directed toward the system designer 
using the HEDS-5000 and HEDS-6000 modular incremental 
shaft encoders. First the note briefly analyzes the theory of 
design and operation of these products. A practical approach 
to design considerations and an error analysis provide an in- 
depth treatment of the relationship between motor mechanical 
parameters and encoding error accumulation. Operation con- 
siderations for assembly, test, troubleshooting and repair are 
presented. Finally some circuits and software concepts are 
introduced which will be useful in interfacing the shaft encoder 
to a digital or microprocessor-based system. 
Ordering Number: 5953-9393 

AN 1012 
Methods of Legend Fabrication 
Hewlett-Packard LED light bar modules inscribed with fixed 
messages or symbols can be used as economical annuncia- 
tors. Annunciators are often used in front panels to convey 
the status of a system, to indicate a selected mode of oper- 
ation or to indicate the next step in a sequence. This appli- 
cation note discusses alternative ways the message or 
symbols (legends) can be designed. A selection matrix is pro- 
vided to assist in the selection of the most appropriate method 
of legend fabrication. Each fabrication method is explained in 
detail along with mounting and attachment techniques. Fi- 
nally, prevention of cross-talk is discussed for legend areas 
of a multi-segmented light bar. 
Ordering Number: 5953-0478 

AN 1013 
Elements of a Bar Code System 
This application note describes in detail the elements that 
make up most bar code systems. Included is a discussion of 
the fundamental system design, detailed discussion of seven 
popular code symbologies, a section of symbol generation, 
and methods of data entry. A glossary of terms and a refer- 
ence section are also included. This is an excellent publication 
for people who are just learning about bar code, or for those 
who need a more comprehensive understanding of the 
subject. 
Ordering Number: 5953-9387 
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AN i a  
Contr iiques for LED Displays 
Contrhat II I ~ I  IWI I I~ I IL  IS essential to assure readability of 
LED displays in a variety of indoor and outdoor ambients. 
Plastic filters are typically used for contrast enhancement with 
indoor lighting, and glass circular polarized filters are typically 
used to achieve readability in sunlight ambients. This appli- 
cation note discusses contrast enhancement technology for 
both indoor and outdoor ambients, the theory of Discrimina- 
tion Index, and provides a list of tested contrast enhancement 
filters and filter manufacturers. 
Ordering Number: 5953-7788 

AN 1016 
Using the HDSP-2000 Alphanumeric Display Family 
The HDSP-2000 family of alphanumeric display products pro- 
vides the designer with a variety of easy-to-use display rnod- 
ules with on-board integrated circuit drivers. The HDSP-2000 
family is available in a variety of character heights and display 
colors. These displays can be arranged to create both single 
line and multiple line alphanumeric panels. This note is in- 
tended to serve as a design and application guide for users 
of the HDSP-2000 family of alphanumeric display devices. It 
covers the theory of the device design and operation, consid- 
erations for specific circuit designs, thermal management, 
power derating and heat sinking, and intensity modulation 
techniques. 
Ordering Number: 5953-7787 

AN 1017 
LED Solid State Reliability 
Light emitting diode display technology offers many attractive 
features to the designer. One of the most common reasons c 
that LED displays are designed into an application, however, 
is the high level of reliability of the LED display. Hewlett-Pack- 
ard has taken a leadership role in setting reliability standards 
for LED displays and documenting reliability performance. 
This note explains how to use the reliability data sheets pub- 
lished for HP LED indicators and displays. It describes the 
LED indicators and display packages, defines device failures, 
and discusses parameters affecting useful life, failure rates 
and mechanical test performance. 
Ordering Number: 5953-7784 

AN 1018 
Designing with the HCPL-4100 and HCPL-4200 Current 
Loop Optocouplers 
This application note will assist the circuit design engineer on 
the proper use of and performance that can be expected from 
Hewlett-Packard 20 mA current loop optocouplers. Practical 
applications for interfacing to and from a current loop are 
shown. In addition, overall current loop system aspects are 
discussed. Current loop configurations, current sources, and 
fundamental information are also presented. 
Ordering Number: 5953-9359 

AN 1019 
Using the HLMP-4700/-1700/-7000 Series Low Current 
Lamps 
Hewlett-Packard manufactures a series of LED lamps that are 
designed for operation at 2 mA DC. These lamps are available 
in high-efficiency red, yellow, and high-performance green in 
a variety of package styles. These lamps allow the designer r 
to reduce system power dissipation, and drive circuit costs. 
This application note contrasts electrical characteristics of the 
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low-current lamp with HP’s conventional lamp. Costs of im- 
plementing lamp drive circuits are discussed, as in power con- 
servation in TTL and circuits involving higher voltages. Finally, 
telecommunications and battery information are presented. 
Ordering Number: 5953-9369 

AN 1021 
Utilizing LED Lamps Packaged on Tape and Reel 
This application note describes the use of automatic insertion 
equipment used for tape and reel of LED Lamps. 
Ordering Number: 5954-0861 

AN 1022 
100 MBaud Fiber Optic Link Design with Discrete 
Components 
As the technology of fiber optic communication matures, de- 
sign considerations for large volume applications focus as 
much on cost and reliability, as bandwidth and bit-error-rate. 
This application note describes a 100 MBd fiber optic com- 
munication link which was implemented with low-cost, non- 
exotic technology, including LED transmitter, PIN photodiode 
detector, off-the-shelf ICs and discrete components, laid out 
on epoxy-glass circuit boards. 
Ordering Number: 5954-0979 

AN 1023 
Radiation Immunity Of Hewlett Packard Optocouplers 
Opening with a quotation from MIL-HDBK-279 describing op- 
tocouplers containing photodiodes as superior to optocou- 
plers containing phototransistors, this note describes the 
properties of ionizing radiation (particles and photons) and 
how it affects the performance of optocouplers. Graphs show 
degradation of CTR (Current Transfer Ratio) in the 6N140 as 
a function of gamma total dose (up to 1000 rad [Si]) and as a 
function of total neutron fluence (up to 6 x 101Wcm2). A table 
gives radiation hardness requirements for various military 
requirements. 
Ordering Number: 5954-1003 

AN 1025 
Applications and Circuit Design for the HEDS-7000 
Series Digital Potentiometer 
This application note demonstrates some of the uses for the 
Hewlett-Packard HEDS-7500 series digital potentiometer, ex- 
plains how a digital potentiometer works, and explains some 
of the advantages of a digital potentiometer over a standard 
resistive potentiometer. In addition, this application note pro- 
vides some examples of circuitry which will interface the dig- 
ital potentiometer to a microprocessor, and provides 
mechanical design considerations and available options for 
the HEDS-7500 series digital potentiometer. 
Ordering Number: 5954-8485 

AN 1026 
Designing with Hewlett-Packard’s HDPL-2416 Smart 
Display 
The trend in LED Alphanumeric displays is to simplify a de- 
signer’s job as much as possible by incorporating on-board 
character storage. ASCII character generation, and multi- 
plexing within the display. The HPDL-2416 is a four-character 
alphanumeric display which incorporates a 64-character AS- 
CII decoder and an on-board CMOS IC to perform thesefunc- 
tions. This application note is intended to serve as a design 
and application guide for users of the HPDL-2416. The infor- 
mation presented will cover electrical description, electrical 

design considerations, interfacing to micro-processors, pre- 
programmed message systems, mechanical and electrical 
handling, and contrast enhancement. 
Ordering Number: 5954-0886 

AN 1027 
Soldering LED Components 
The modern printed circuit board is assembled with a wide 
variety of semiconductor components including LED lamps 
and displays. The quantity of solder connections will be many 
times the component count. It is important for display system 
designers and PC board assembly engineers to understand 
the aspects of the soldering process and how they relate to 
LED components to assure high yields. This application note 
provides an in-depth discussion on the aspects of the sol- 
dering process and how they relate to LED lamps and display 
components, with the objective of being able to serve as a 
guide towards achieving high yields for solder connections. 
Ordering Number: 5954-0893 

AN 1028 
Surface Mount Subminiature LED Lamps 
Modern printed circuit boards are being assembled with sur- 
face mounted components, replacing through hole mounted 
components in many traditional applications. Hewlett-Pack- 
ard has surface mounted options for its HLMP-6000/7000 
series of subminiature LED lamps, Options 01 1 and 013 for 
“gull wing” leads and Option 021 for “yoke” leads for inverted 
mounting. This application note provides information on how 
to surface mount and vapor phase reflow solderthese surface 
mount subminiature LED lamps. 
Ordering Number: 5954-0902 

AN 1029 
Luminous Contrast and Sunlight Readability of the 
HDSP-238X Series LED Alphanumeric Displays for 
Military Applications 
Military specifications for avionics and other kinds of elec- 
tronics that require readability in sunlight use specific defini- 
tions for luminous contrast. The concept of chrominance 
contrast and the theory of Discrimination Index (see Hewlett- 
Packard Application Note 101 5) are not used by the military 
as a means of determining readability in sunlight. Thus, the 
military requirements for readability in sunlight are based 
solely on luminous contrast measurements. This application 
note discusses the luminous contrasts used by military spec- 
ifications, and describes anti-reflectionkircular polarized fil- 
ters designed for use with the HDSP-238X series sunlight 
viewable LED displays and presents 
Ordering Number: 5954-0923 

AN 1031 
Front Panel Design 
In many applications designers are faced with the problem of 
how to match the perceived brightness of an assortment of 
seven segment displays, light bars, linear arrays and lamps 
on the same front panel. To simplify this problem Hewlett- 
Packard has introduced SO2 option selected parts. SO2 op- 
tion selected parts provide a restricted range of luminous in- 
tensity for a given part number. This application note is written 
as a design guide to matching the perceived brightness of 
LED displays and lamps on a front panel. The procedure 
shown in the application note will enable the designer to cal- 
culate the needed display drive currents for a given ambient 
light level and filter. 
Ordering Number: 5954-0933 
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AN 1032 
Design of the HCTL-1000’s Digital Filter Parameters by 
the Combination Method 
Digital closed loop motion control systems employing a ded- 
icated IC as a controller are becoming increasingly popular 
as a solution to the need for controlled velocity and positioning 
systems. Hewlett-Packard’s HCTL-1000 is a general-purpose 
motion control IC which has been designed for these type of 
closed loop systems. A digital compensator has been de- 
signed into the HCTL-1000 to provide a stable response to 
an input command. This application note explains how the 
combination method can be used for calculation of the HCTL- 
1000’s digital compensation filter parameters to provide a sta- 
ble, closed loop position control system. 
Ordering Number: 5954-8455 

AN 1033 
Designing With The HDSP-211X Smart Display Family 
Hewlett-Packard’s smart alphanumeric display, the HDSP- 
21 lX ,  is built to simplify the user’s display design. Each 
HDSP- 21 1X has an on-board CMOS IC which displays eight 
characters. All of the IC features are software driven. These 
features include 128 character ASCII decoder, 16 user-de- 
fined symbols, seven brightness levels, flashing characters, 
a self test, and all of the circuitry needed to decode, drive, 
and refresh eight 5 x 7 dot matrix characters. This application 
note discusses how to interface the HDSP- 21 1X display to 
either a Motorola 6808 or an Intel 8085 microprocessor. A 32 
character display interface is explained for each micropro- 
cessor. The note includes a detailed description of the hard- 
ware and software. The software illustrates how the user- 
defined symbols and a string of ASCII characters are loaded 
into the display. 
Ordering Number: 5954-8424 

AN 1034 
How to Make Accurate Fiber Optic Power 
Measurements 
The most important fiber optic test instrument is the power 
meter. No engineering lab, production floor or maintenance 
facility in the fiber optics field can operate without power me- 
ters. Most optical engineers learn about the limitations and 
uncertainties of this measurement after discovering incon- 
sistencies. These problems may be caused by the meter. But 
they maybe also originated from effects outside of the meter, 
such as reflections, interferences and laser sensitivity to 
back-reflections. The application note describes how the 
measurement uncertainty is reduced to a minimum with the 
HP 81 52A optical power meter and how to reduce uncertain- 
ties resulting from the measurement set-up. 
Ordering Number: 5952-9646 

AN 1035 
Versatile Link Application Note 
The Versatile Link Application Note describes how fiber optics 
can be used to solve different types of application problems, 
introduces Hewlett-Packard’s Versatile Link plastic fiber-optic 
components, and shows how to design a working fiber-optic 
link using the Versatile Link. It also includes several additional 
application circuits to help the designer obtain maximum per- 
formance from the Versatile Link. 
Ordering Number: 5954-2191 
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AN 1036 
Solid State Relay Introduction and Applications 
A brief opening describes SSRs (Solid State Relays), their 
advantages relative to EMRs (Electro Magnetic Relays), and 
their classification according to contact characteristics. There 
follows a description of HSSR-8200 “control” and “contact” 
properties. Arrangement of the contacts for signal switching, 
multiplexing, gain switching, and low-level sensing are dis- 
cussed. Circuit suggestions and design rules are given for 
operation of the “control” LED. Schematics and design rules 
for overvoltage protection of the open contacts are presented. 
Ordering Number: 5954-2200 

Logistics Data Book 
Commercial instruments purchased by the US Government 
for measurement applications are assigned National Stock 
Numbers (NSN), and sometimes military nomenclature, re- 
lating to usage, e.g., AN/USM-323, a VHF Signal Generator. 
This 150-page document cross-references HP model num- 
bers vs. NSNs, nomenclatures, JETD references, contract 
numbers, and recommended replacements for obsoleted 
instruments. 
Ordering Number: 5954-7744 

HP 4954A 
X.25 Network Performance Analysis 
With X.25 becoming a popular means of transporting data, 
the need for efficient and effective data communications test 
equipment has increased. In the past, users were the first to 
detect network problems, and reported such problems to the 
network manager. With the tools available today, this role can 
be reversed. Network managers now are placed in a proactive 
situation and can find and solve problems BEFORE they 
reach the customers. 
This product note explains how the HP 18370A X.25 network 
performance analyzer can help a network manager fulfill 
these responsibilities. A sample X.25 network is used to illus- 
trate the various network management techniques. 
Real life problems are introduced and then solved using the 
X.25 network performance analyzer. 
This product note is designed to help network managers attain 
their primary goal - customer satisfaction. 
Ordering Number: 5952-5120 

HP 4972A 
LAN Performance Analysis 
The HP 4972A LAN protocol analyzer and the HP LAN per- 
formance analysis and application software is designed to 
provide unbiased information about network activities be- 
cause it functions independently of any vendors’ hardware 
and software. The analyzer derives network performance in- 
formation by observing the actual network traffic. 
This product note discusses performance analysis of Ether- 
net and IEEE 802.3 networks. It proposes a five step meth- 
odology for analyzing and managing network performance. 
In particular, it discusses how the HP 4972A LAN protocol 
analyzer and the HP LAN performance analysis system can 
be used to take those five easy steps to network bliss. 
Ordering Number: 5952-5103 
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TB 101 
Fiber Optic SMA Connector Technology 
TB 101 discusses trade offs between various SMA connector 
techniques and provides a contact matrix of manufacturers 
versus SMA connector type. 
Ordering Number: 5954-7004 

TB 102 
FiberEable Selection For LED Based Local 
Communications Systems 
TB 102 is intended to assist the first-time user of fiber optics 
with the selection of a fiber cable that best meets desired 
system requirements. Issues discussed in TB 102 include: 
Trade offs between various fiber types, the effect of LED em- 
itters on fiber performance, coupled power versus numerical 
aperture and factors that influence cable selection. A contact 
matrix that lists fiber cable manufacturers versus cable type 
is also included. 
Ordering Number: 5954-101 1 

TB 103 
High-speed Optocouplers vs. Pulse Transformers 
For high speed signaling with ground loop isolation, pulse 
transformers are often used. Here are summarized briefly the 
difficulties encountered in the use of pulse transformers, such 
as rise-time, sag, and interwinding capacitance. A table sum- 
marizes the parameter of Hewlett-Packard optocouplers de- 
signed for high speed signaling. A second table summarizes 
the advantages of using these optocouplers instead instead 
of pulse transformers. 
Ordering Number: 5954-1017 

Baseband Video Transmission With Low Cost Fiber 
Optic Components 
The transmission of video signals over fiber optic links offers 
several advantages relative to comparable wire distribution 
systems. TB 104 describes simple TJRx circuits providing 
20 MHz, 3 dB bandwidth for high resolution analog video 
transmission. 
Ordering Number: 5954-7025 

TB 105 
ST@ ConnectorlCable Guide 
A fairly recent development from AT&T is the ST Connector, 
and its iapid acceptance by users of fiber optic components 
is an indication that it may soon become a standard connector. 
TB 105 provides a quick comparison between the SMA and 
the ST style connector. A table at the end lists some suppliers 
of the ST style connectored cables. 
Ordering Number: 5954-8436 

3 TB104 

ST is a registered trademark of AT&T Light guide Cable Connectors. 
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1631 ND-1 
A Guide to Cross-Domain Analysis 
Solve complex digital design problems with the HP 1631 ND’s 
interactive measurement capabilities. Topics include: analog 
waveform analysis, timing analysis, timing and analog post- 
processing, interactive timing and analog, state analysis, in- 
teractive analysis, system performance analysis. 
Ordering Number: 5954-2618 

1631 ND-2 
Measurement Reference Guide 
Details on how to use the digitizing oscilloscope, timing ana- 
lyzer, and state analyzer within the HP 1631 ND. Also included 
is a discussion of the HP 1631ND’s cross-triggering capabil- 
ities, as well as an introduction to DRAMS. 
Ordering Number: 5954-2622 

3065-2 
Safeguard In-circuit 

Ordering Number: 5954-5971 

3065-3 
Adding Remote Fixturing Capability to the HP 3065 

Ordering Number: 5954-5979 

3065-4 
Fixturing for High-speed Integrity on the HP 3065 at 
Combinational Test System 

Ordering Number: 5954-8670 

3235-1 
Programming Guide to the HP 3235A Switchmest Unit 
and the HP System 1000 
Explains how to communicate various commands to the HP 
3235A and to return results using both ASCII and binary for- 
mats and the IEEE-728 Block A header. Describes the use of 
subroutines inside the HP 3235A that permit multitasking and 
stand-alone operation. Interrupt handling techniques for the 
HP 3235A in the RTE A environment are also discussed. 
Many of these topics are merged together to form a complete 
program example. 
Ordering Number: 5953-7023 

3314A-1 
Operator’s Introduction to the HP 3314A 

Ordering Number: 5953-5102 

3324A 
Rotation Simulation and ADC Testing With Synthesized 
Signals Using the HP 3324A 
Synthesized function/sweep generators, such as the 
HP3324A, are used in a wide range of applications. This 
application note describes just two of these applications: 
rotation simulation and ADC testing. The applications are 
explained from the viewpoint of the function generator and 
what should be considered when performing the tests and 
measurements described. 
Ordering Number: 5952-9693 

33258-1 
Remote Operation of the HP 3325B via RS-232 
This note describes the configuration and settings necessary 
for remote operation of the HP 3325B via a modem and tele- 
phone line. 
Ordering Number: 5954-7987 

3326A-1 
Introductory Operating Guide to the HP 3326A Two- 
channel Synthesizer 
An overview of applications requiring two or more test signals 
that can be supplied by the HP 3326A. Topics covered are 
third-order IMD, two-tone signalling, multiphase, and dual 
stimulus general purpose measurements. This note describes 
the applications, measurement considerations, and the so- 
lution provided using the HP 3326A. 
Ordering Number: 5953-5134 

3421 A-2 
The 3421A Data Acquisition/Control Unit 
This product note is a primer for programming the HP 3421A 
Data Acquisition/Control Unit with either the HP 71 B or HP 
75D Handheld Computers over the Hewlett-Packard Interface 
Loop (HP-IL). Printers (HP 2225B and HP 821 62A), and mass 
storage devices (HP 9114NB and HP 82161A) are also dis- 
cussed for recording and storing data in a system application. 
Ordering Number: 5953-6987 

3458-1 
Optimizing Throughput and Reading Rate 
Illustrates how you can use the revolutionary speed and ac- 
curacy of the HP 3458A Multimeter to achieve the best pos- 
sible test throughput and reading rates for your application. 
Explains the trade-offs offered by the instrument, and its op- 
timal use with the HP 9000 series 200/300 computers. 
Ordering Number: 5953-7058 

3458-2 
High Resolution Digitizing With the HP 3458A 
The HP 3458A Multimeter solves many needs for high-reso- 
lution digitizing (more than 12 bits). Application-oriented ex- 
amples demonstrate the advantages of using the HP 3458A 
Multimeter. This product note also discusses errors in mea- 
surements when digitizing waveforms and how the HP 3458A 
reduces these errors. Also talks about the HP 3458A Option 
005 Waveform Analysis Library. 
Ordering Number: 5953-7059 

3458-3 
Electronic Calibration of the HP 3458A 
Demonstrates the validity of electronic adjustments made au- 
tomatically in the HP 3458A Multimeter. Demonstrates HP 
knowledge of metrology fundamentals. 
Ordering Number: 5953-7060 

3468A-1 
Using the HP 3468A 
Describes how to operate the HP 3468A (or HP 34688) DMM 
for measurements from the front panel. Includes program- 
ming examples and completely bar coded programs for the 
HP 41 handheld computer. 
Ordering Number: 5953-6902 
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3478A-1 
Using the HP 3478A 
Describes how to operate the HP 3478A DMM for measure- 
ments from the front panel. Includes examples for remote pro- 
gramming using a BASIC language computer. 
Ordering Number: 5953-6901 

3488A-1 
Using the HP 3488A 
Brief description of how to operate and program the HP 3488A 
switch/control unit from the front panel and via HP-IB. Also 
covers connections to the HP 3488A and configurations of 
the cards. 
Ordering Number: 5953-6959 

3562A-2 
Signal Switching and Multi-channel Measurements with 
the HP 356249 Dynamic Signal Analyzer 
The HP 3562A is a two-channel dynamic signal analyzer. This 
note shows how the HP 3562A can measure more than two 
signals by automatically controlling a switch. The analyzer can 
set the switch for two signals, make measurements, and then 
set the switch for a different pair of signals. This is done with- 
out the aid of a separate computer since the HP 3562A can 
act as the controller over the Hewlett-Packard Interface Bus 
(HP-IB). Included are examples of how to do this with the HP 
3488A switch controller and HP 44472A VHF switches. Infor- 
mation on how to do this with other switches is also provided. 
Ordering Number: 5953-5191 

3561 A 
HP-IB Programming commands for the HP 3561A 
Dynamic Signal Analyzer 

Ordering Number: 5953-5186 

3561 A-1 
Using the HP 3561A Dynamic Signal Analyzer 
The HP 3561A is a 100 kHz Dynamic Signal Analyzer with 
powerful analysis capabilities for applications in electronics, 
vibration and acoustics. This product note provides an intro- 
duction to operation and detailed front panel key sequences 
for measurements in each application area. Information on 
remote operation via HP-IB, with specific programming com- 
mands for each of the measurements described above, is also 
included. 
Ordering Number: 5953-51 14 

3561 A-2 
Acoustic Measurements with the HP 3561A 
This product note defines basic terms and measurements 
used in acoustic and noise testing and goes on to explain how 
to use the HP 3561A spectrum analyzer to make these 
measurements. 
Ordering Number: 5952-4819 

3562 
Programming Guide for the HP 3562A Dynamic Signal 
Analyzer with the HP 9000 Basic Workstation 
This note is intended to be an introductory guide to program- 
ming the HP 3562A over the HP-IB using an HP series 200 
or 300 computer using the HP Basic Language. The note 
includes simple real life programs, that accomplish useful 
tasks. For each example there is a tutorial that describes what 
each line of code does. 
More programming information can be found in the HP 3562A 
Programming Manual, PN 03562-90031. 
Ordering Number: 5953-5183 

3562A-1 
Operator’s Introduction to the HP 3562A Dynamic 
Signal Analyzer 
This note describes the HP 35624s capabilities, functions, 
and features, and provides examples of typical measurements. 
Ordering Number: 5954-7973 
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3577A-1 
User’s Guide to the HP 3577A Network Analyzer 
This product note will aid in understanding the measurement 
concepts behind the HP 3577A (5 Hz - 200 MHz) Network 
Analyzer. Besides giving an introduction to actual instrument 
operation, it provides background material on network anal- 
ysis fundamentals such as measurement hookup, perfor- 
mance optimization and error correction. A further chapter 
demonstrates remote operation of the 3577A via HP-IB. 
Ordering Number: 5953-51 19 

3577A-2 
Loop Gain Measurements with the HP 3577A Network 
Analyzer 
A brief description of vector loop gain transfer function mea- 
surements with the HP 3577A. Topics covered include signal 
injection techniques with the loop closed, as well as mea- 
surements with the loop opened. 
Ordering Number: 5953-5131 

3585A 
Understanding the HP 3585A Spectrum Analyzer 
An excellent overview of the important measurement capa- 
bilities of the HP 3585A. This note includes a review of Spec- 
trum analysis basics and discusses operational features of 
the HP 3585A for making frequency responsive measure- 
ments. It also covers modulation, non-linear circuit analysis, 
and surveillance measurements. 
Ordering Number: 5952-8764 

3708-1 
Noise and Interference Effects in Microwave Radio 
Systems 
This product note introduces the concepts of microwave radio 
noise, Carrier-to-Noise ratio, and interference. The effects of 
flat-fading and interference conditions on BER performance 
of digital radios is also discussed, contrasting with the Signal- 
to-Noise ratio performance for analog radio systems. Finally, 
acomparison between the traditional and HP 3708A methods 
of C/N testing is presented along with guidance on how to 
obtain the same results from both methods. 
Ordering Number: 5953-5487 

3708-2 
Using the HP 370844 on Microwave Radio Testing 
This product note introduces new users of the HP 3708A 
Noise and Interference Test Set to general operation of the 
instrument in microwave testing. Three basic tests are de- 
scribed using the HP 3708A; Carrier to Noise ratio, Carrier- 
to-Noise ratio with auxiliary interference, and Carrier-to-ln- 
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terference ratio vs. BER. This note then highlights the differ- 
ences in performing the measurements on both digital and 

Ordering Number: 5953-5489 
/1 analog radio systems. 

3708-3 
Determination of Residual Bit-Error Ratio in Digital 
Microwave Systems 
Residual error is a phenomenon that is present within every 
digital radio system, and its determination is of great impor- 
tance both for initial installation, and routine system mainte- 
nance. Current methods for determining residual error ratio 
are time-consuming and cumbersome, and this product note 
describes a method of measuring this residual error ratio in a 
very short time using the HP 3708A Noise and Interference 
Test Set. 
Ordering Number: 5953-5490 

3708-4 
Demonstration Guide: How to Win with the HP 3708A 
This Demonstration Guide shows you in simple terms how to 
use the HP 3708A Noise and Interference Test Set to perform 
C/N versus BER testing. Used with or without software, the 
Guide shows specific demonstrations for development labs, 
manufacturers, and digital radio operators. It then shows in 
detail how to use the new demonstration software to improve 
speed and accuracy of the C/N vesus BER tests, and boasts 
many features which permit unattended measurements and 
results printing/plotting. This Demonstration Guide is essen- 
tial reading for those who want to get the most out of the HP 
3708A. 
Ordering Number: 5954-9551 

' 3708-5 
Testing Satellite Systems With The HP 3708A 
Describes the need for testing satellite systems and the dif- 
ferent categories of performance testing. Includes a detailed 
description of satellite system testing with the HP 3708A to 
simulate the effects of noise and inference. Also included are 
practical tips to show how the HP 3708A is used for low bit 
rate applications, and what to do to increase noise power from 
the instrument. 
Ordering Number: 5954-9555 

3730-1 
High Accuracy RF Measurements Using the HP 37308 
This product note is intended to illustrate some of the most 
important benefits of the HP 37308 and to help customers 
obtain better use of their MLA test systems. The HP 37308 
is a flexible RF-to-IF Down Converter which combines the 
convenience of multi-band frequency coverage with excellent 
residual performance. When used to extend the interface ca- 
pabilities of 70 or 140 MHz IF Microwave Link Analyzers 
(MLAs), the HP 3730B enables the RF performance of mi- 
crowave radio systems to be optimized. 
Ordering Number; 5953-5468 

3776-1 
Measurement Principles 
The HP 3776NB PCM Terminal Test Set can perform a wide 
range of measurements on 4 kHz analog voice and data chan- 
nels in a mixed analog and digital network. This note explains 
these measurements and help the user to interpret the mea- ' surement results and identify the nature and source of a prob- 

lem or impairment on the channel under test. 
Ordering Number: 5953-5440 

Getting the Most Out of Your Versatile "LEVEL" 
Measurement 
This note shows how the HP 3776NB PCM Terminal Test Set 
can be used for "LEVEL" measurement to explore voice chan- 
nels for fault-finding and diagnosis in the mixed analog and 
digital network. By generating a stimulus and measuring via 
one of a number of filters an additional range of measure- 
ments can be made: signal level, harmonic distortion, spu- 
rious inband tones, discrimination against outband tones, 
spurious outband outputs and 50/60 Hz rejection. 
Ordering Number: 5953-5460 

3776-3 

3776-2 

Getting the Most Out of Your Group Delay/Envelope 
Delay Measurement 
Describes the implementation and operation of Envelope De- 
lay Distortion and Group Delay Distortion measurements in 
the HP 3776NB PCM Terminal Test Set. The two measure- 
ment techniques are described and their significance to data 
traffic is explained. A complete example program for an HP 
200 series computer with BASIC is included for both 
measurements. 
Ordering Number: 5953-5461 

Getting the Most Out of Your End-to-end Measurements 
This note explains how two HP 3776NB PCM Terminal Test 
Sets can be used in making end-to-end measurements over 
telephone circuits in both the digital and analog domains. The 
various measurement capabilities of the HP 3776NB in the 
end-to-end configuration are discussed and appropriate op- 
eration sequences illustrated with flow diagrams. 
Ordering Number: 5953-5462 

3776-4 

3776-5 
Simulation of Line Signaling and Dialing with the 
HP 3776A 
Describes how various signaling functions can be simulated 
using the HP 3776A PCM Terminal Test Set. By simulating 
signaling sequences the user can conveniently access dif- 
ferent routes through CEPT networks from analog or digital 
access points. 
Ordering Number: 5953-5463 

3776-6 
Simulation of Line Signaling and Dialing with the 
HP 37768 
Describes how various signaling functions can be simulated 
using the HP 37768 PCM Terminal Test Set. By simulating 
signaling sequences the user can conveniently access dif- 
ferent routes through the North American network from ana- 
log or digital access points. 
Ordering Number: 5953-5464 

Practical Jitter Measurements 
Describes demonstration software that in conjunction with HP 
Telecommunications Test equipment performs three of the 
measurement techniques currently being used in this inves- 
tigative work. The techniques utilize computer-controlled in- 
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strumentation to quickly and accurately obtain results data at 
any of the three CCITT standard bit rates of 2,8, and 34 Mbit/s. 
A sample program, to perform these measurements at the 2 
Mbit/s level, and written in BASIC for HP Series 80 Personal 
Computers is listed. 
Ordering Number: 5953-5429 

3800 
SNA Network Performance Analysis 
SNA networks are complex and the burden of managing day- 
to-day operations of the network falls to a network manager. 
Performance information about the network is needed to 
make sound decisions on both a short-term and long-term 
basis. Decisions affecting topology, resources and users must 
be made. Software tools available from IBM and others run 
on installed equipment and the network devices themselves. 
These solutions take up valuable CPU time and memory 
space, and are limited in their ability to pinpoint and solve 
problems. The need for standalone dedicated hardware to 
help monitor, maintain and manage an SNA network is be- 
coming increasingly obvious to the savvy network manager. 
A protocol analyzer is an ideal solution to help meet this need. 
This product note addresses SNNBSC network management 
within the above framework. By using true-to-life examples of 
problems and situations, features of the SNNBSC network 
performance analysis software are applied in the solution of 
practical problems. 
Ordering Number: 5952-5138 

Programming Guide To The HP 3852A And The HP 1000 
This programming guide describes the preparation and pro- 
gramming of an HP 1000 computer system when used with 
the HP 3852A data acquisition and control instrument. It de- 
scribes the error handling, time-outs, data formats, interrupts, 
and triggering of the instrument. Special attention is paid to 
high speed data transfers from the instrument’s voltmeter. 
Ordering Number: 5953-701 1 

3852-1 

3852-3 
Multitasking On The HP 3852A Data AcquisitionXontrol 
Unit 
This multitasking product note contains seven practical ex- 
amples of programming the HP 3852A data acquisition and 
control instrument to utilize its multitasking operating system. 
The examples demonstrate time-slicing, queuing, priorities, 
interrupts, interactive programming, and logging data. It is 
designed to simplify the task of learning a powerful operating 
system. 
Ordering Number: 5953-7043 

3585A 
Understanding the HP 3585A Spectrum Analyzer 
An excellent overview of the important measurement capa- 
bilities of the HP 3585A. This note includes a review of spec- 
trum analysis basics and discusses operational features of 
the HP 3585A for making frequency, amplitude, noise level 
and frequency response measurements. It also covers mod- 
ulation, non-linear circuit analysis, and surveillance 
measurements. 
Ordering Number: 5952-8764 

Datacom Channel Testing with an HP 4935A 
Describes how to test a datacom channel with the HP 4935A 
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Transmission Impairment Measuring Set (TIMS). In addition 
to measurement procedures, this note explains what each 
measurement is, why it is important, how it is measured, and 
what the results mean. 
Ordering Number: 5952-4988 

4937s 
HP 49378 Product Note 
The HP 49378 Network Access Transmission Set can solve 
some of the problems created by the AT&T divestiture. Dis- 
cusses how the HP 49378 provides solutions for telephone 
companies, equipment providers and communication service 
users. 
Ordering Number: 5952-5032 

4945A 
HP 4945A Master/Slave Product Note 
This product note discusses testing problems, explains what 
master/slave is, and discusses master/slave capabilities. 
Breaking master/slave down into two phases, link-up and op- 
eration, it explains how the technique works. It gives step-by- 
step directions on how to operate the HP 4945A under master/ 
slave, with several screen shots to illustrate the process. 
Ordering Number: 5952-5025 

Measurement Principles 
On voice-frequency circuits, data-impairing effects, such as 
noise, jitter and transients, are traditionally measured using 
Transmission Impairment Measuring Sets (TIMS). These in- 
struments require that the circuit to be tested is removed from 
service. The HP 4948A In-Service TIMS, on the other hand, 
uses a completely new method to measure the same impair- 
ing effects. It does not require the circuit to be removed from 
service, because it uses the “live” modem signal as the line 
stimulus, not an artificially generated signal. 
Ordering Number: 5954-7913 

4948A-1 

4948A-2 
Network Monitoring System Demonstration Software 
For The HP 4948A 
The HP 4948A In-service TIMS, or ITIMS, is a useful network 
monitoring tool, and the demonstration system software de- 
scribed in this product note gives a working example of a low- 
cost network monitoring system which is virtually modem- 
independent. The system runs on a color HP Vectra, IBM PC, 
XT or AT computer or compatible. The software can control 
one ITIMS and several HP 3777A Channel Selector switches 
to monitor voice-grade leased data lines. The status of the 
network being monitored can be seen at a glance on a net- 
work status display. This display is always on view and is 
updated using color as results are returned to the PC. 
Ordering Number: 5954-9552 

SNA Network Performance Analysis 
SNA networks are complex and the burden of managing day- 
to-day operations of the network falts to a network manager. 
Performance information about the network is needed to 
make sound decisions on both a short-term and long-term 
basis. Decisions affecting topology, resources and users must 
be made. Software tools available from IBM and others run 
on installed equipment and the network devices themselves. 
These solutions take up valuable CPU time and memory 
space, and are limited in their ability to pinpoint and solve 
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problems. The need for standalone dedicated hardware to 
help monitor, maintain and manage an SNA network is be- 
coming increasingly obvious to the sawy network manager. 
A protocol analyzer is an ideal solution to help meet this need. 
This product note addresses SNNBSC network management 
within the above framework. By using true-to-life examples of 
problems and situations, features of the SNNBSC network 
performance analysis software are applied in the solution of 
practical problems. 
Ordering Number: 5952-5138 

4954A-2 
X.25 Network Performance Analysis 
With X.25 becoming a popular means of transporting data, 
the need for efficient and effective data communications test 
equipment has increased. In the past, users were the first to 
detect network problems, and reported such problems to the 
network manager. With the tools available today, this role can 
be reversed. Network managers now are placed in a proactive 
situation and can find and solve problems BEFORE they 
reach the customers. 
This product note explains how the HP 18370A X.25 network 
performance analyzer can help a network manager fulfill 
these responsibilities. A sample X.25 network is used to illus- 
trate the various network management techniques. 
Real life problems are introduced and then solved using the 
X.25 network performance analyzer. 
This product note is designed to help network managers attain 
their primary goal - customer satisfaction. 
Ordering Number: 5952-5120 

4972A-1 
LAN Performance Analysis 
The HP 4972A LAN protocol analyzer and the HP LAN per- 
formance analysis and application software is designed to 
provide unbiased information about network activities be- 
cause it functions independently of any vendors' hardware 
and software. The analyzer derives network performance in- 
formation by observing the actual network traffic. 
This product note discusses performance analysis of Ether- 
net and IEEE 802.3 networks. It proposes a five step meth- 
odology for analyzing and managing network performance. 
In particular, it discusses how the HP 4972A LAN protocol ana- 
lyzer and the HP LAN performance analysis system can be 
used to take those five easy steps to network bliss. 
Ordering Number: 5952-5103 

51 8OA-2 
Dynamic Performance Testing of A-to-D Converters 
Provides a detailed description of the tests used to specify 
the dynamic performance of the HP 51 804s A-to-D converter. 
Beat frequency testing, histogram testing, discrete finite Four- 
ier transform testing, and sine-wave curve fitting are among 
the tests covered. Annotated software listings which can be 
adopted to a variety of waveform recorders are provided. 
Ordering Number: 5952-7629 

51 80A-3 
General Purpose Subroutines for the HP 5180A 
Waveform Recorders 
An advanced programming guide to the HP 5180A covering 
rules and formats, command types, data I/O (in binary, ASCII, 
and using DMA), teach/learn programming, data storage and 

retrieval techniques, and other topics. Numerous software list- 
ings in subroutine form are included. 
Ordering Number: 5952-7643 

51 82A-1 
Understanding the HP 51 82A Waveform Recorder/ 
Generator 
The operation of the HP 51 82A is described in detail. There 
are four main sections: 1) Recording Waveforms into Memory, 
2) Viewing Memory Records, 3) Generating a Waveform from 
Memory, 4) Interfacing to a Computer System. Each section 
includes figures to help explain the typical operations that are 
discussed. 
Ordering Number: 5952-7733 

Remote and Front Panel Operation of the HP 5334A 
Universal Counter 
Describes remote and front panel operation of the HP 5334A 
Universal Counter. Program examples are in BASIC for the 
Series 200 Desktop Computers. High speed output, SRQ in- 
terrupt, and applications programs are included. 
Ordering Number: 5952-7699 

5335A 
HP 5335A Universal Counter User's Introduction 
Describes the many unique features and measurements pos- 
sible with the 5335A Counter. Application examples are also 
given. 
Ordering Number: 5952-7604 

5370B-2 
Better than loops Accuracy in HP 53708 Time Interval 
Measurements 
Through Bias Error ReductionThis note describes how to min- 
imize systematic (bias) errors from a time interval measure- 
ment to yield better than 1 Oops accuracy. Applications include 
ATE/IC Tester calibration, characterization or test of ICs, and 
disc drive testing. 
Ordering Number: 5952-7834 

High Throughput Picosecond Characterization of Pulse 
Parameters 
Describes how, by virtue of its 20ps single short resolution 
and great measurement speed, the HP 53708 can be used 
in pulse characterization applications. A BASIC program list- 
ing is included which exemplifies techniques for statistical and 
graphical presentation of data such as histograms and fre- 
quency versus time plots. These capabilities are useful in ap- 
plications such as Disc Testing, IC Characterization, and Data 
Communications Testing. 
Ordering Number: 5952-7769 

5371 A 
HP 5371A Frequency and Time Interval Analyzer 
This brochure provides detailed information on HP 5371A 
measurement capabilities. Continuous measurement tech- 
nology is explained in depth. Special arming features of the 
HP 5371A are examined. Time interval, frequency, period, 
phase, rise and fall time, pulse width, duty cycle, totalize and 
peak amplitude measurements are discussed. This product 
note also examines the HP 53714s built-in analysis features 
such as time variation, histogram, statistics and event timing. 
Detailed product specifications are provided. 
Ordering Number: 5952-7927 

5334A-1 
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HP 5384A15385A-I 
5384A and 5385A Frequency Counter User’s Guide 
Describes front and rear panel operation of the HP 5384A and 
HP 5385A frequency counters. Remote operation is also cov- 
ered. Sample application programs for an HP-IL system with 
the HP 41 C/CY handheld calculators and for an HP-IB system 
with the HP series 80 Desktop Computers are included. 
Ordering Number: 5952-7700 

5527A-1 
Rapid Data Collection With The HP 5527A Laser 
Position Transducer System 
This product note presents the hardware and software re- 
quired to collect position data measured by the HP 5527A 
Laser Position Transducer System at uniform data rates up 
to 300 kHz 
Ordering Number: 5952-7946 

5527A-2 
Achieving Maximum Accuracy and Repeatability with 
the HP 5527A Laser Position Transducer System 
This product note introduces the basic concepts, techniques 
and principles that determine the overall performance of the 
HP 5527A Laser Position Transducer System. Details are 
given on how to determine a laser system’s accuracy and 
repeatability for a given application. 
Ordering Number: 5952-7973 

6031 N32A133N38A 
Quick Reference Guide HP Systems Power Supplies 
Models 6031A, 6032A, 6033A and 6038A 

Ordering Number: 5952-41 18 

69408-1 
Scanning with the 69408 
This product note provides installation and programming in- 
formation for the Model 6940B and several of its I10 cards in 
scanning applications. Also provided, is a section on the the- 
ory of operation of the scanning system. 
Ordering Number: 5952-4076 

69408-2 
Power Supply Control 
This system-level document provides all the information 
needed to program the HP 6012A and HP 6024A power sup- 
plies from the HP desktop computer or controller via the HP 
69502A power supply programming card. 
Ordering Number: 69520-90003 

69408-3 
Subassembly Testing 
An HP 69408 multiprogrammer is used as the core of an 
automatic test system by Ford Motor Company’s Electrical 
and Electronics Division. The automatic test system provides 
Ford with an increase in the quality of their electronic subas- 
semblies while increasing productivity. The HP 6940B multi- 
programmer allows Ford’s test engineers to design an 
automatic test system quickly and with the needed flexibility. 
Ordering Number: 5952-4086 

69408-4 
Automating Manual Equipment 
A Hewlett-Packard 69408 Multiprogrammer is used as the 
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core of a Radiation Monitoring System developed by Yankee 
Atomic Electric Company’s Nuclear Services Division. The 
HP 6940B is used in conjunction with radiation measurement 
equipment to automate a radiation monitoring system utilizing 
the Thermoluminescent Dosimetry technique (TLD). The HP 
6940B Multiprogrammer is used to digitize the glow curves 
and control the TLD reader. 
Ordering Number: 5952-4094 

69408-5 
Basic Research 
The study of submicron device characteristics comprises a 
portion of the research efforts of the microelectronics re- 
search group at Colorado State University (CSU). The HP 
69408 multiprogrammer is used to interface an HP 9845A 
desktop computer to a Scanning Electron Microscope (SEM). 
These components are the basis of an Electron-Beam-Li- 
thography (EBL) system. This EBL system gives the CSU 
research group the capability of sub-tenth micron pattern 
generation. 
Ordering Number: 5952-4098 

69408-6 
Product Evaluation 
The development of tire and tread designs at BF Goodrich 
requires doing evaluations of their performance characteris- 
tics. Tire engineers use the HP 69408 multiprogrammer to 
test tire effectiveness under varying surface and load condi- 
tions. The multiprogrammer based test system provides a 
flexibility which allows tire engineers to quickly and easily im- 
plement changes in test procedures. This flexibility allows 
many experiments to be performed during a field test. Results 
are available almost immediately, and thus more timely prod- 
uct decisions can be made. 
Ordering Number: 5952-4097 

6942A-I 
A Multiprogrammer Application Story in Production 
Line Testing 
An HP 6942A multiprogrammer controlled from an HP 9825A 
Desktop Computer is used in a versatile system designed by 
Solitron Devices Inc. to test digital and linear hybrid microcir- 
cuits during their assembly. These hybrid devices include 
power amplifiers and custom digital LSI CMOS circuits. Fur- 
ther system capabilities include testing of integrated circuits, 
printed circuit boards, and other electronic subassemblies 
and products. The test system, which operates with both an- 
alog and digital signals, can be produced, set up, and com- 
pletely operational for less than $30,000. The system 
increased productivity more than tenfold by reducing the av- 
erage test time per device. 
Ordering Number: 5952-4080 

6942A-2 
A Multiprogrammer Application Story in Heavy Industry 
An HP 6442A multiprogrammer controlled by an HP 991 5A 
Modular computer is used to control the manufacture of hel- 
ically corrugated metal pipe. Northwest Culver Co. designed 
a patented system to set up the pipe mill, continuously mea- 
sure the pipe diameter and lengths being produced, adjust 
the mill accordingly, and transfer resulting data to a real-time 
inventory system. Virtually all measurements and control out- 
puts are done directly by multiprogrammer I/O cards thus 
avoiding any custom circuitry. The combination of the HP 
991 5A computer and HP 6942A multiprogrammer. 
Ordering Number: 5952-4095 
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6942A-3 
A Multiprogrammer Application Story in Instrument 
Control 
An HP 6942A multiprogrammer, controlled by an HP 9835A 
desktop computer, is used in an automatic modem test system 
developed by Harris Government Information Systems Divi- 
sion. The Harris Integrated Test System (HITS) is a comput- 
erized test system which automatically tests, aligns, and 
troubleshoots complex ground and airborne modems, either 
by themselves or within terminals. Within the HITS system, 
the HP 6942A functions as an instrument controller for five 
separate pieces of Harris designed interface emulation equip- 
ment. As a dedicated hardware controller, the multiprogram- 
mer provides an excellent, cost-effective solution which easily 
met performance criteria. 
Ordering Number: 5952-4096 

Generating Phase-Coherent Microwave Signals with the 
HP 8340 and 8341 Synthesized Sweepers 
This note describes how to configure two HP 8340 or 8341 
synthesized sweepers to achieve two microwave signals that 
are phase coherent. This configuration also allows the user 
to vary the phase between the two signals. This is useful in 
testing phased array antennas or other phase sensitive de- 
vices or systems. 
Ordering Number: 5954-1595 

8340-3 
Typical Performance of the 8340 and 8341 Synthesized 
Sweepers 
Describes the typical (defined as 85% of units pass) and mean 
performance of the HP 8340 and 8341 synthesized Sweepers 
as documented by actual production test data. Key specifi- 
cation such as power, level accuracy, and spurious are 
included. 
Ordering Number: 5954-8389 

8340A-1 
Increasing the Frequency Switching Speed on the HP 
8340A Synthesized Sweeper 
This product note addresses the HP 8340A Synthesized 
Sweeper’s definition of specified switching time, and explains 
the techniques available to improve its switching times with 
sample programs written for the HP 200 series (HP 9816A, 
9826A, 9836A) computers. 
Ordering Number: 5953-8870 

834044-6 
Reduced Harmonic Distortion Using the Integra TMF- 
18OOH Tracking Filter with the HP 8340A Synthesized 
Sweeper 
This product note describes the source harmonic perfor- 
mance, the equipment setup, and the operation associated 
with using the Integra TMF-1800H Tunable Microwave Filter 
with the HP 8304 Synthesized Sweeper. 
Ordering Number: 5952-9343 

Microwave Noise Figure Measurements Using the HP 
8340A Synthesized Sweeper with the HP 8970A Noise 
Figure Meter 
This note describes the operation of the HP 8340A Synthe- 
sized Sweeper as an external LO for the HP 8970A Noise 
Figure Meter. 
Ordering Number: 5953-8879 

8340-2 

8340A-7 

8349-1 
Achieving Calibrated Output Power with the HP 8350 
Sweep Oscillator/8349 Broadband Amplifier 
Combination 
Describes how to calibrate the ALC reference of the HP 83506 
Sweep Oscillator using the LED power output display in the 
HP 83496 Microwave Amplifier, allowing the sweep oscillator 
to control the level of output power at the amplifier. Included 
are an example of equipment set-up and typical results. 
Ordering Number: 5954-1516 

8350-3 
A Penlift Dwell Circuit for the HP 8350 Sweep Oscillator 
This product note details a circuit which attaches to the pro- 
gramming connector of the HP 8350 Sweep Oscillator and 
creates an extended penlift command. This is useful in sys- 
tems that involve the HP 8350 with a multiband plug-in, a 
power meter, and an HP X-Y recorder. 
Ordering Number: 5953-8859 

8350-4 
Pulse Modulation Characteristics of the HP 83500 
Series Sweep Oscillator RF Plug-ins 
Describes the new pulse modulation performance available 
in the new HP 83500 series RF plug-ins. Includes improved 
typical performance in the areas of repetition rate, minimum 
pulse width, and delay time. Also included is a list of the serial 
numbers of the RF plug-ins that have this capability as well 
as a list of appropriate retrofit kits for those units that do not. 
Ordering Number: 5954-1505 

8350-6 
Reduced Harmonic Distortion Using the Integra TMF- 
1800H Tracking Filter with the 8350 Sweep Oscillator 
This product note describes the source harmonic perfor- 
mance, the equipment set-up, and the operation associated 
with using the Integra TMF-1800H Tunable Microwave Filter 
with an HP 8350 Sweep Oscillator mainframe and any HP 
83590 series Plug-in. 
Ordering Number: 5952-9345 

8350-8 
Leveling the HP 83508 Sweep Oscillator with an HP 430 
Series Power Meter 
This product note describes how to set up a power meter 
leveling system using the HP 8350B Sweep Oscillator and the 
HP 438A, 436A, or 432NB Power Meters. These systems 
provide improved output power flatness and source match. 
Examples of equipment set-ups and typical performance are 
given. 
Ordering Number: 5954-1507 

8350-9 
Improving the Output Power Flatness from the HP 
8350B Sweep Oscillator 
Obtain improved output power variation and effective source 
match from the HP 83506 sweep oscillator by using the tech- 
nique described in this product note. This very simple tech- 
nique incorporates external leveling along with the power 
slope compensation feature of the HP 83500 Series RF plug- 
ins to provide up to & 0.2 d6 (typical) output power flatness 
from 50 MHz to 18 GHz. 
Ordering Number: 5954-8344 
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8350A-1 
Using the HP 8350A Sweep Oscillator with the Wiltron- 
560 Scalar Network Analyzer 
This note describes the necessary connections to make the 
HP 8350A work with the Wiltron 560 Scalar Network Analyzer. 
Ordering Number: 5952-9328 

835OA-2 
Improved Frequency Accuracy by Calibrating HP 83590 
Series RF Plug-ins to HP 8350A Sweep Oscillator 
Mainframe 
Describes how to improve the frequency accuracy of an HP 
83590 series plug-in using the built-in diagnostic and calibra- 
tion firmware and any frequency counter with an upper fre- 
quency range of 7 GHz or 13.5 GHz. 
Ordering Number: 5952-9330 

835OA-7 
Microwave Noise Figure Measurements Using the HP 
8350A Sweep Oscillator with the HP 8970A Noise Figure 
Meter 
This note describes the operation of the HP 8350 sweeper as 
an external LO for the HP 8970A Noise Figure Meter. 
Ordering Number: 5952-9344 

84088-1 
Building Your Own HP 84088 Automatic Network 
Analyzer 
Describes how to configure a 500 MHz to 18 GHz Automatic 
Vector (magnitude and phase) RF and Microwave Network 
Analyzer using standard instruments. Topics include required 
hardware, system assembly, and system checkout. Also see 
AN 221A for a discussion of sources of error and ambiguity, 
measurement calibration techniques, and correction of errors. 
Ordering Number: 5953-8851 

851 0-1 A 
Millimeter-wave Vector Measurements Using the HP 
8510A Network Analyzer and HP Millimeter-wave Test 
Sets. 
Describes a millimeter-wave network measurement system 
that can be configured using the HP 8510A Network Analyzer 
and other components available from HP. The block diagram, 
theory and configuration procedures, and functional tests for 
systems covering the 26.5 GHz, 33 to 50 GHz, and 40 to 60 
GHz waveguide bands are shown. Typical measurement re- 
sults and expected performance levels are also discussed. 
Ordering Number: 5954-1523 

851 0-2 
Radar Cross-Section Measurements with the HP 8510 
Network Analyzer 
Describes a system based on the HP 8510A Network Ana- 
lyzer for making Radar Cross-Section (RCS) measurements. 
The block diagram, theory of operation, and typical results 
are discussed. A sample program for measurement calibra- 
tion is also included. 
Ordering Number: 5954-1522 

Measuring Dielectric Constant with the HP 851 0 
Network Analyzer 
Describes a measurement technique for deriving complex 
permeability and permitivity from S-parameter measure- 
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851 0-3 

ments of a material sample. Basic theory, sample fixturing, 
measurement procedures, and typical results are discussed. 
Accuracy consideration and time domain enhancements are r 
also developed. 
Ordering Number: 5954-1535 

851 0-5A 
Specifying Calibration Standards for the HP 85108 
Network Analyzer 
Describes criteria for specifying calibration standard defini- 
tions and classes for the HP 8510B Network Analyzer. In- 
cludes an example of specifying standards for a waveguide 
calibration kit. 
Ordering Number: 5956-4352 

851 0-6 
On-wafer Measurements Using The HP 8510 Network 
Analyzer 
Describes a system based on the HP 8510 network analyzer 
and Cascade Microtech wafer probes for making measure- 
ments of microwave devices and circuits (MMICs) on-wafer. 
Included are a system block diagram, calibration procedures, 
and example measurements. 
Ordering Number: 5954-1579 

851 0-7 
Amplitude and Phase Measurements of Frequency 
Translation Devices with the HP 85108 
Describes a system based on the HP 851 OB network analyzer 
for making amplitude and phase matching and tracking mea- 
surements on frequency translation components such as mix- 
ers and receivers. Included are a system block diagram, r 
procedures for matching mixers and receiver channels, and 
typical results. 
Ordering Number: 5954-8379 

851 0-8 
Applying the HP 85108 TRL Calibration for Non-coaxial 
Measurements 
Describes the Thru-Reflect-Line (TRL) calibration procedure 
for the HP 85108 network analyzer. Included are specifying 
calibration standards, calibration procedures, and an example 
calibration with a microstrip fixture. 
Ordering Number: 5954-8382 

851 0-9 
Pulsed RF Network Measurements Using the HP 85108 
Describes a system based on the HP 851 OB network analyzer 
for making magnitude and phase measurements on compo- 
nents that have a pulsed-RF input signal. Included are system 
block diagrams, measurement considerations, and example 
measurements. 
Ordering Number: 5956-4333 

851 0-1 0 
An Introduction to Operating the HP 85108 Network 
Analyzer 
Describes operating procedures for the HP 8510B network 
analyzer. An overview of the front panel, system setup, cali- 

domain measurements are given. 
Ordering Number: 5954-8367 

bration, transmission and reflection measurements and time 
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851 0-1 2 
Millimeter-wave Measurements Using the HP 85108 
Network Analyzer 
Describes a system based on the HP 851 OB network analyzer 
for making magnitude and phase measurements on devices 
and components in the 26.5 GHz to 100 GHZ frequency 
range. System block diagrams, operating procedures, and 
example measurements are given. 
Ordering Number: 5956-4331 

851 0-1 3 
Measuring Noninsertable Devices 
This note describes several calibration techniques for dealing 
with the noninsertable device measurement problem. The 
techniques include “switched adapters,” “modelled thru,” and 
the new “adapter removal” methods. Measurment proce- 
dures and examples are shown. 
Ordering Number: 5956-4373 

851 0-1 4 
Using Multiple Test Sets with the HP 8510B 
This note describes how a single HP 85108 can alternately 
control up to four test sets. In many applications this results 
in reduced setup times and increased productivity. A descrip- 
tion of how a multiple test set system works and detailed op- 
erating instructions are included. 
Ordering Number: 5952-6674 

Using the HP 8566A Spectrum Analyzer for Signal 
Analysis Above 22 GHz with External Mixers 
Describes how to use the HP 11 970 series of external wave- 
guide mixers for signal analysis above 22 GHz with the HP 
8566A Spectrum Analyzer. This note explains how to use the 
automatic signal identification routine built into the 8566A 
firmware and the algorithm used to perform this function. Also 
included are procedures for calculating frequency and ampli- 
tude accuracies and techniques for making amplitude cor- 
rected measurements. 
Ordering Number: 5952-9384 

8566A-2 

8566B/68B-1 
Third-Order lntermodulation Distortion Measurements 
This note contains a complete program that measures the 
third-order IMD products of two input signals in the range of 
10 MHz to 500 MHz. The program can be downloaded into 
an HP 85668 or HP 85688 Spectrum Analyzer and executed 
from the analyzer front panel, or run from a computer. 
Ordering Number: 5954-2701 

862OC-1 
Using the HP 8620C Sweep Oscillator with the Wiltron 
560 Scalar Network Analyzer 
This note describes the necessary connections to make the 
HP 8620C Sweep Oscillator work with the Wiltron 560 Scalar 
Network Analyzer. 
Ordering Number: 5952-9327 

8642NB-1 
The Benefits and Use of the HP 8642A/B 
This product note explores the HP 8642NB features by dis- 
cussing their benefits for various applications. An application 
matrix shows the benefits of the HP 8642NB advanced fea- 
tures for common RF application areas. Where an application 
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is simplified with the HP 8642NB, a checker and benefit are 
positioned. After the matrix, a familiarization guide walks you 
through the front panel describing HP 8642NB features and 
demonstrating their use to help you become acquainted with 
the HP 8642NB and its operation. 
Ordering Number: 5953-8453 

8642NB-2 
Using Sweep Functions on the HP 8642NB 
The HP 8642NB includes features such as sweep that make 
it versatile for many applications. Although the HP 8642NB 
is not a dedicated sweep generator, three useful sweep func- 
tions (digitally-stepped frequency sweep, linear phase-contin- 
uous frequency sweep, and log/linear amplitude sweep) are 
provided. This product note focuses on the advantages and 
limitations of these sweep functions, and the HP 8642NB’s 
compatibility with the HP 8756A and HP 8757A Scalar Net- 
work Analyzers. 
Ordering Number: 5953-8452 

8644A 
Series 200/300 HP-SL Programming Guide 

Ordering Number: 5951-6727 

8645-1 
Agile operation Of The HP 8645A 
Manual operation of the new frequency agile capabilities of 
the HP 8645A Agile Signal Generator are explained in detail 
in this product note. Specific topics include entering channel 
and sequence tables, setting hop rate and dwell time, estab- 
lishing hop synchronization with external equipment and con- 
trolling amplitude changes. Numerous timing waveforms are 
given for different modes of agile operation. 
Ordering Number: 5951-671 1 

8645-2 
A Catalog Of HP 8645A Information 
Extensive information on various performance and opera- 
tional aspects of the HP 8645A Agile Signal Generator are 
explained in this product note. Among the thirty topics cov- 
ered are descriptions of many unspecified signal character- 
istics and special operating capabilities that are built-in to the 
generator. This information should provide assistance in eval- 
uating the capabilities of the generator for a particular appli- 
cation and in optimizing its operation for various signal 
simulations. 
Ordering Number: 5951-6712 

8665A 
Series 2001300 HP-SL Programming Guide 

Ordering Number: 5951-6727 

8673A-1 
Reducing HP 8673A Signal Generator Harmonically 
Related Spurious with Integra TMF-1800K Tunable 
Microwave Filter 
Describes how a tracking YIG filter can be used to suppress 
unwanted harmonics and sub-harmonics of a 2-26 GHz signal 
generator. Includes typical performance data. 
Ordering Number: 5952-8290 
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8673A-2 
Synthesized Signals from 2 to 60 GHz 
Describes how an active doubler can be used with a 2-26 
GHz signal generator to extend operation to 60 GHz. Includes 
typical performance data. 
Ordering Number: 5952-8284 

Applications and Performance of the 8683AIB and 
8684NB Microwave Signal Generators 
Describes the typical performance of a family of cavity tuned 
signal generators with AM, FM, and pulse modulation. Also 
discusses tests these generators are well suited to make. 
Includes some theory of operation and built-in test capability. 
Ordering Number: 5952-8260 

868314-1 

868314-2 
Performance and Applications of the HP 868314D 
Microwave Signal Generators 
This note shows how these 2.3 to 18.0 GHz cavity-tuned gen- 
erators with internal frequency-doublers perform in typical 
measurement situations. It covers the special considerations 
needed when using passive doublers. Other applications 
such as satellite video (wide-band FM) are described. 
Ordering Number: 5952-8298 

8753-1 
Amplifier Measurements Using the HP 8753 Network 
Analyzer 
Measure commonly specified amplifier parameters such as 
gain, gain compression, isolation, SWR, deviation from linear 
phase, group delay, and complex impedance. Harmonic mea- 
surement capability in the HP 8753B quickly determines 
swept-frequency amplifier harmonica over a broad range. 
Ordering Number: 5956-4361 

8753-2 
Mixer Measurements Using the HP 8753B Network 
Analyzer 
Provides description and explanation for the measurement of 
mixers using the HP 87538 network analyzer. Measurements 
include conversion loss, conversion compression, amplitude 
and phase tracking, third-order IMD, isolation and SWR. Also 
covered are filtering, attenuation, and frequency selection 
considerations necessary for making accurate measure- 
ments on a frequency translating device. 
Ordering Number: 5956-4362 

8756-2 
Using the HP 11664C Detector Adapter to Make 
Millimeter-wave Scalar Measurements 
This note includes a discussion of a scalar millimeter-wave 
measurement system based on the HP 8756A, a detailed 
procedure for calibrating the HP 11664C Detector Adapter, 
two measurement examples, and a listing of some known 
millimeter-wave equipment vendors. 
Ordering Number: 5954-1506 

How to Automate the HP 5344s Source Synchronizer, 
the HP 83508 Sweep Oscillator, and the HP 8756 Scalar 
Analyzer with an HP Series 200 Computer 
This note describes how to configure an automatic scalar net- 
work measurement system using the HP 5344s Source Syn- 
chronizer for applications requiring better frequency accuracy. 
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Included are connection instructions, a sample program using 
the HP Series 200 BASIC language, and a complete descrip- 
tion of the program. 
Ordering Number: 5953-8894 

8756A-1 
Automating the HP 8756A Scalar Network Analyzer 
This note describes an economical computer-controlled sca- 
lar network analyzer. Using the HP 8756A Scalar Network 
Analyzer, and 83508 Sweep Oscillator with appropriate RF 
plug-in, and an HP 85 computer, this system can make au- 
tomatic insertion and/or return loss measurements over a 10 
MHz to 26.5 GHz frequency range. The data may be displayed 
or printed as a graphical plot or table of values. Topics in- 
cluded are equipment description, system operation, software 
overview, and program listing. 
Ordering Number: 5953-8869 

8757-1 
Using AC detection with the HP 875618757 Scalar 
Network Analyzers to Make More Accurate 
Measurements 
This note describes the benefits and applications of using AC 
detection instead of DC detection with a scalar network ana- 
lyzer. Included is a brief review of AC and DC detection, and 
the affects on measurements of amplifiers, mixers, switches, 
filters, and antenna. 
Ordering Number: 5954-8386 

8757-2 
V and W Band Millimeter Scalar Measurements Using 
the HP 8757 Scalar Network Analyzer 
This note describes a scalar network analyzer system that is 
capable of making measurements over the critical portions of 
the V(50 to 75 GHz) and W (75 to 11 0 GHz) millimeter-wave 
bands. Included are the theory of operation, hardware re- 
quirement, and setup, calibration procedure, and measure- 
ment capabilities. The systems described cover 55 to 65 GHz, 
and 90 to 100 GHz. 
Ordering Number: 5954-8380 

8757-5 
Measuring Voltage-Controlled Devices with the HP 
8757A Scalar Network Analyzer 
Describes measurements of voltage controlled oscillators and 
voltage controlled attenuators using the non-standard sweep 
mode of the HP 8757A Scalar Network Analyzer. In this mode 
the scalar analyzer accepts any sweep ramp in the 0-10 V.H 
range to drive the X-axis of the display. VCO power or VCA 
attenuation are then displayed directly as a function of tuning 
voltage. 
Ordering Number: 5954-1537 

8757-6 
Automated Amplifier Measurements Using the HP 87561 
8757 Scalar Network Analyzers 
This note describes a method for automating common am- 
plifier measurements as described in AN 345-1 (which de- 
scribes the theory behind amplifier measurements and 
example measurement sequences). Included is a program 
listing, description of operation, various descriptions for those 
interested in modifying the program, and the required equip- 
ment. The program operates on most HP 9000 Series 200 
and 300 computers using BASIC. 
Ordering Number: 5954-8347 
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87708-2 
Effective Use Of The HP 87708 Signal Simulator System 
This 64-page note provides detailed programming consider- 
ations forthe HP 11 776A Waveform Generation Software and 
the 50 MHz Arbitrary Waveform Synthesizer. It covers wave- 
forms from sine waves to frequency-hopped to multiple tone 
carriers, pulsed wave forms, phase-tagging, and pulse train 
with AM and scan characteristics. Seven appendices review 
technical details such as truncation noise. 
Ordering Number: 5954-6360 

8780A-1 
Introductory Operating Guide To The HP 8780A Vector 
Signal Generator 
This 32-page note gives performance data for the 10 to 3000 
MHz signal generator for such parameters as modulation, dig- 
ital PSWQAM, FM amplitude/scalar and combinations of si- 
multaneous modulation. TDMA, bit-error- rates, and pulse- 
coded radar are considered as well as dynamic wideband 
component testing for phase transients. 
Ordering Number: 5954-6368 

8791 -1 
Using Dynamic Data with the Frequency Agile Signal 
Simulator 
The HP 8791 is a state-of-the-art signal generator (10 to 3000 
MHz) capable of wideband and complex modulation needed 
in modern system test. Certain systems such as secure com- 
munications require dynamic data to be entered on a real- 
time basis for AM, FM, Phase modulation and carrier fre- 
quency or pulse characteristics. This note provides instruc- 
tions for accessing the dynamic memories with data up to 
33 MHz rates. 
Ordering Number: 5953-2343 

Extending the Frequency Range of the 8901A 
Modulation Analyzer 

8901A-1 

Ordering Number: 5952-8248 

8902A-2 
Accurate Singal Characterization at Millimeter-Wave 
Frequencies 
The HP 8902A Measuring Receiver can be configured to ac- 
curately characterize signals and calibrate attenuators at mil- 
limeter-wave frequencies. This product note describes how 
measurements are made from 26.5 to 110 GHz using the HP 
8902A, and typical uncertainties which can be expected when 
making these measurements. 
Ordering Number: 5953-8436 

8903A-1 
Operating the 8903A Audio Analyzer Below 20 Hz 

Ordering Number: 5952-8246 

8904A 
A Book Of Ideas For Creating Waveforms With The HP 
8904A 
This waveform catalog contains listings for a number of com- 
plex waveforms which can be created by the HP 8904A. Over 
70 complex wave forms are listed, each with an actual digi- 
tized plot of the waveform, complete setting details for the HP 

8904A, and application information. Also included are hints 
and tips for modifying the waveforms to match specific 
requirements. 
Ordering Number: 5951-6715 

8904A-1 
Using the HP 8904A Multifunction Synthesizer As A 
Communications Signaling Source 
This note explains how the HP 8904A can be used as sig- 
naling source for various communication systems. Three ma- 
jor types of signaling are covered: Tone signaling, DTMF 
(telephone touch tone), and digital signaling. Examples of how 
to set up the HP 8904A for various standard formats are pre- 
sented. These examples include CTCSS, CCIR, CCITT Euro 
and Motorola 5/6 tone for tone signaling and DCS, RPCl and 
GSC formats for digital pocket paging. 
Ordering Number: 5953-8489 

8904A-2 
Using The HP 8904A Multifunction Synthesizer As An 
FM Stereo Composite Generator 
Explains how the 8904A can be used in conjunction with a 
signal generator and audio analyzer to test FM stereo receiv- 
ers. Topics covered include: system basics of FM stereo, what 
test signals the HP 8904A can generate, pre-emphasis with 
the HP 8904A, and SCA and ARI applications. Also included 
are measurement systems setups and programming exam- 
ples. Advanced topics explain how the HP 8904A can be used 
to improve stereo separation of RF signal generators. 
Ordering Number: 5953-8487 

8904A-3 
Using The HP 8904A Multifunction Synthesizer As A 
Modulation Source For Navigation Applications 
This product note explains the basic principles of the VOR 
and ILS systems and how the HP 8904A can be used to gen- 
erate them. Detailed instrument settings for the 8904A are 
included as well as discussions of predicting accuracies when 
generating VOR and ILS signals. Information concerning 
complete automatic test systems for VOR/ILS application is 
also presented. 
Ordering Number: 5953-8488 

8904A-4 
Using the HOP RAM Sequence Mode Special Option 
H-08 for the HP 8904A Multifunction Synthesizer 
This product note explains the operating of the HOP RAM 
sequence mode of the HP 8904A. This mode is available for 
the HP 8904A with special option H-08. Included are example 
instrument screen, HP-IB codes and example programming 
techniques. 
Ordering Number: 5951-6731 

8970A-1 
Applications and Operation of the 8970A Noise Figure 
Meter 
Outlines step-by-step procedures for making noise figure 
measurements on a variety of devices using a modern, com- 
puter aided noise figure meter. Describes how to configure 
systems for amplifiers or mixer measurements, 10 MHz to 18 
GHz. Also includes a brief theory of operation section. 
Ordering Number: 5952-8254 
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8970815-2 
Applications And Operation Of The HP 89708 Noise 
Figure Meter And HP 89708 MW Noise Figure 
Measurement System 
This 70-page note gives detailed NF measurement proce- 
dures for the range from 10 to 18,000 MHz, with step-by-step 
guides to the many different modes. With the new HP 8971 B 
Noise Figure Test Set, the somewhat intimidating down-con- 
version setups are considerably simplified, and required 
mixer, amplifiers, filters and switching are all contained in the 
system. 
Ordering Number: 5954-8896 

897081s-3 
Noise Parameter Measurement Using the HP 89708 
Noise Figure Meter and the ATN Model NP4 Noise 
Parameter Test Set 
Designers of RF and microwave amplifiers and integrated- 
circuit modules need to make optimization decisions between 
gain and noise figure when designing matching networks for 
transistors. Gain and noise figure circles plotted on a Smith 
Chart is the method for determining the optimum source 
impedance for a device. The ATN Model NP4 Test Set pro- 
vides the programmable source impedance and the HP 
8970T NF Measurement System provides the noise figure 
capability. This note details the theory and practice of setting 
up the equipment and making the measurements. 
Ordering Number: 5952-6639 

Introductory Operating Guide To The HP 8980A Vector 
Analyzer 
Covers extended performance data and special measure- 
ment routines for complex modulation formats such as 
64QAM, offset QPSK, TDMA burst measurements, constel- 
lation closure, quadrature error and chirped radar signals. Ap- 
pendices include theory on a build-it-yourself vector 
demodulator. 
Ordering Number: 5954-6369 

8980A-1 

8980A-2 
Dynamic Range Considerations Of The HP 8980A 
Vector Analyzer 
This note considers how system noise, gain settings, and 
timing jitter affect the effective dynamic range of this dual- 
channel baseband analyzer (dc to 350 MHz). It looks at var- 
ious operating conditions and control settings. 
Ordering Number: 5952-3704 

Phase Noise Characterization of Microwave Oscillators 
(Phase Detector Method) 
Covers the basic theory of unwanted phase modulation and 
the phase detector method of measurement. Also describes 
a system based on the 117298 Carrier Noise Test Set for 
measurements on free running and synthesized sources, 
5 MHz to 18 GHz. Includes an estimate of overall measure- 
ment accuracy. 
Ordering Number: 5952-8286 

Phase Noise Characterization of Microwave Oscillators 
(Frequency Discriminator Method) 
Discusses RF and microwave single-sideband phase noise 
measurements based on the HP 1 1729C Carrier Noise Test 
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Set for signals from 10 MHz to 18 GHz. Focuses on the fre- 
quency-discriminator method which is most useful for mea- 
surements on free-running oscillators. Since no external low- 
noise reference synthesizer is required by the discriminator 
method, costs are lower. Detailed measurement procedures 
are given along with complete calibration and accuracy con- 
siderations. Five appendices round out the technical material. 
Ordering Number: 5953-6497 

1 1970-71 
HP 11970-71 Series Harmonic Mixers 
This product notes describes how to use HP Spectrum Ana- 
lyzer models 8566NB, 71300A, 85698 and 8562NB with HP 
1 1970/71 series harmonic mixers (1 8 to 1 10 GHz). 
Ordering Number: 5954-9100 

34800-1 
Programming and Demo Guide to the HP FTM/300 
Functional Test Manager Software Package 
This programming guide is a software interactive document 
that shows how easy it is to use the framework of HP FTM/ 
300 to enhance your development of production test software. 
It describes the foremost features of HP FTM/3OO. The guide 
leads you through a developed test that simulates the final 
testing of a HP 3325A function generator. 
Ordering Number: 5953-7028 

35650 
Introduction to Programming the HP 35650 Series 
Hardware 
This Product Note conceptually describes the HP 35658 
Hardware. It introduces the commands and syntax needed to 
program the hardware via HP-IB and the Basic operating sys- 
tem for HP 9000 Series 200 & 300 computers. The Product 
Note describes the HP 35651A HP-IB/Signal Processor Mod- 
ule, HP 35652A 50 KHz Input module and the HP 35653A 
Source Module. A sample program is described to obtain fre- 
quency spectrums from a single input module. 
Ordering Number: 5954-7965 

35651 A-1 
Introduction To Programming The HP 35650 Series 
Hardware 
This product note introduces the commands and syntax 
needed to program the HP 35650 via HP-IB and the Basic 
operating system for HP 9000 Series 200 and 300 computers. 
It describes the HP 35651A HP-IB/Signal Processor Module, 
HP 35652A 50 kHz Input module and the HP 35653A Source 
Module. Includes a sample program which obtains frequency 
spectrums from a single input module. 
Ordering Number: 5954-7965 

35660A-1 
Production Testing with the HP 35660A Dynamic Signal 
Analyzer 
This note discusses how the HP 35660A low frequency ana- 
lyzer and its internal progrmming language (HP Instrument 
BASIC) can automate production testing without an external 
computer. An example program is included show how acts as 
a system controller while testing a group of filters. 
Ordering Number: 5954-7996 
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35660A-2 
Single-plane Balancing with the HP 35660A Dynamic 
Signal Analyzer 
The advantages of balancing rotating machinery include 
longer equipment life, less machinery noise, and reduced en- 
ergy consumption. This note describes how the HP 35660A 
low frequency spectrum analyzer can make precision balanc- 
ing measurements using a technique called single-plane 
balancing. 
Ordering Number: 5954-7997 

44458A 
Using HP DACQIBOO Programming Guide 
This programming guide outlines the basic functions that the 
HP DACQ/300 software can perform. It contains 17 program- 
ming examples to show how the software can save program- 
ming time. Graphs and printouts are included to show the 
results of each example. The appendix contains typical exe- 
cution speeds of the software on several HP Series 200 and 
300 computers. 
Ordering Number: 5953-7022 

541 10 AID 
Precision Time-Interval Measurements with the HP 
54100/110 Digitizing Oscilloscope 
The new generation of digitizing oscilloscopes have excep- 
tionally accurate and stable time bases. How accurate are 
real world time-interval measurements made with these os- 
cilloscopes? This product note examines all the attributes of 
the measurements that influence the overall measurement 
accuracy 
Ordering Number: 5954-2644 

541 1 OD 
Dual Delayed Sweep Versus Random Repetitive 
Sampling 
Many analog oscilloscopes offer dual sweep display; most 
digitizing oscilloscopes have a singe time base. This product 
note shows how the single time base in the digitizing oscil- 
loscope solves each of the problems that are addressed by 
dual sweep, only better. 
Ordering Number: 5954-2643 

54111D 
Sub-nanosecond Single-Shot Digitizing Using the 
HP 541 1 D 
This note presents a measurement process that doubles the 
single-shot bandwidth of HP's 541 11 D digitizing oscilloscope. 
Included are example programs for all popular instrument 
controller. 
Ordering Number: 5954-2680 

541 20-1 
Histograms and Statistical Analysis of Signals For Use 
With the HP 54120T Digitizing Oscilloscope 
The HP 54120T Digitizing Oscilloscope features a histogram 
function that allows the user to quantify measurements via 
statistics. As a result, signal characteristics may be measured 
in ways previously impossible. Two of the most common ap- 
plications are measuring jitter and noise on a signal. With the 
advent of infinite persistence in conjunction with the histo- 
gram function, traditional eye diagrams may be quantified like 
never before. 
Ordering Number: 5954-2693 

54200ND-1 
Hybrid Instruments Forge an Alliance Between Analog 
and Digital Worlds 
This article discusses both the HP 54200AID Digitizing Os- 
cilloscope and the HP 1631AID Logic Analyzer. Both use the 
same AID converter that samples at 200 megasamples/sec- 
ond, and both are hybrid instruments. The many features of 
both products are outlined, and the design and applications 
are featured. 
Ordering Number: 5954-2623 

54201 N D  
Solving Measurement Problems in the Communications 
Industry 
Advances in analog design, multiplexing schemes, digital de- 
signs, and switching speeds are essential to meeting the 
goals of communications equipment manufacturers. The HP 
54201 digitizing oscilloscope provides a cost-effective, gen- 
eral purpose solution to problems encountered during the de- 
velopment of future communications products, as well as in 
the verification of equipment presently being manufactured. 
Ordering Number: 5954-2642 

70000-1 
HP 70000 System Design Overview 
This product note is an introduction to the HP 70000 system 
architecture and its components. It provides an overview of 
the considerations that a systems designer should take into 
account and presents a basis for determining HP 70000 
system-instrument and module-design strategies. This infor- 
mation helps system designers scope the extent of these 
projects and identifies tools available that assist in completing 
projects. 
Ordering Number: 5954-9135 

81 800S/A-1 
Performing Measurements with the HP 81800A 
Software Pac 
This note describes how the HP 81800A Software Pac can 
be used to considerably reduce the time necessary to create 
programs for the HP81800S Digital Circuit Test System. 
Ordering Number: 5952-9571 D 

81 8OOSIA-2 
Add DC Characterization Capability to the HP 81800s 
Describes how the capabilities of the HP 81800s Digital IC 
Test system can be expanded to include dc measurements. 
For this purpose the HP 6942A Multiprogrammer or the HP 
41 45A Semiconductor Parameter Analyzer are used. This 
note includes theoretical aspects as well as wiring and pro- 
gram examples. 
Ordering Number: 5952-9573 

81 800SlA-3 
Testing Microprocessors with the HP 81800s 
Describes how microprocessors can be tested with the HP 
81 800s Digital Circuit Test System. This note covers the hard- 
ware which is required as well as the test philosophy, the 
pattern generation and the test program generation. 
Ordering Number: 5952-9589 
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8501 6-1 
Making Measurements and Configuring Run-only Tests 
Using the HP 8328N850166 
This note describes the HP 850168 Transmission Line Test 
Software and/or HP 8328A Test System. Provided are guided 
operation for fault location measurements in Basic Mode, and 
run-only pass/fail testing of fault location and insertion loss 
measurements using the Advanced mode of operation. In- 
cluded are the hardware setup, step-by-step instructions, and 
sample output. 
Ordering Number: 5954-1600 
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Model 

438A 
438A 
1650A 
30650 
3326A 
3326A 
3561 A 
3562A 
3708A 
3708A 
3709B 
371 7A 
3746A 
3764A 
3776NB 
3776NB 
3781 A 
3781 B 
3782A 
3782B 
3785A 
37858 
3789A 
3789NB 
3789B 
4945A 
4945A 
4951 
4953 
4955 
5006A 
51 80A 
5180A 
5342A 
5343A 
5343A 
5344s 
5344s 
5345A 
5350A 
5351 A 
5355A 
5356NBiC 
5359A 
5370B 
541 0011 10 
541 0011 10 
6030A 
6031 A 
6032A 
6033A 
6038A 
61 29C 
61 30A 
61 30C 
61 31 A 
6131C 
61 32A 
61 33A 
61 38A 
61 40C 
8340A 
8340A 
8341 A 

Series 200 

Series 200/300 

HP-41 C 
Series 200 

HP-85A 
9826A 

9825A 
9835A 

9826A 
9825A 
Series 200 
Series 200 
9825A 
9825A 
9825A 
9825A 
HP VectrdiBM PC 
HP VectrdlBM PC 
Series 200 
Series 200 
Series 200 
Series 200 
Series 200 
982619836 
Series 200 
982619836 
Series 200 
982619836 
Series 200 
Series 200 
Series 200 
982619836 
Series 2001300 

HP-85A 

Controller Note Type 
9826A Quick Reference Guide 

HP VectrdlBM PC 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Quick Reference Guide 
HP-IB Programming 

Series 2001300 Programming Guide 
Quick Reference Guide 

Series 200 Introductory Operating Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Introductory Operating Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Operating Guide 
Quick Reference Guide 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
introductory Operating Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Operating Guide 
introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Operating Guide 
Quick Reference Guide 
Quick Reference Guide 
Quick Reference Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Quick Reference Guide 
Quick Reference Guide 

Ordering Number 

5952-8297 
5953-6483 
5952-4241 
5953-6963 
5953-51 35 
5953-51 42 
5953-51 86 
5953-51 83 
5953-5482 
5953-5436 
5954-9548 
5953-6661 
5953-6689 
5953-5445 
5953-5453 
5953-5443 
5953-6652 
5952-3283 
5953-6652 
5952-3283 
5953-6669 
5953-6670 
5954-9530 
5954-9531 
5954-9532 
5952-501 5 
5952-501 7 
5950-5065 
5950-5065 
5950-5065 
5952-771 2 
5952-7633 
5952-7664 
5952-7596 
5952-7581 
5952-7582 
5952-7653 
5952-7665 
5952-7551 
5952-7778 
5952-7778 
5952-7551 
5952-7551 
5952-7565 
5952-7555 
5954-2667 
5954-2671 
5952-41 31 
5952-41 31 
5952-4131 
5952-4131 
5952-41 31 
5950-1 937 
5952-41 30 
5950-1 937 
5952-41 30 
5950-1 937 
5952-41 30 
5952-41 30 
5952-41 30 
5950-1 937 
5954-1 563 
5953-8877 
5953-8877 
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Model 
8341 A 
8350A 
8350A 
83508 
83508 
83508 
8566A 
85668 
85668 
85668 
85668 
85668 
8568A 
85688 
85688 
85688 
85688 
85688 
864414 
8645A 
8660AlC 

8665A 
8673BlClD 
8720A 
8720A 
8720A 
8756A 
8756A 
8756A 
8757A 
8757A 
8757ClE 
8757ClE 
8757ClE 
1 1970171 
8980A 

Controller 
Series 2001300 
9835A 
98458 

HP-85 
981 6Al9826Al9836A 
9826Al9836A 
981 61982619836 

9826Al9836A 
981 61982619836 

Series 200l300 
Series 2001300 
982519826198361 

Series 2001300 
Series 200 

HP-85C 

Series 2001300 

Series 200 
HP-85A 

Series 200 

Series 2001300 
Vectra DOSlQuick Basic 

Series 2001300 

Note Type 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Introductory Operating Guide 
Introductory Operating Guide 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
Miscellaneous Programming Note 
HP-SL Programming Guide 
Introductory Programming Guide 
Introductory Operating Guide 

HP-SL Programming Guide 
Introductory Operating Guide 
Quick Reference Guide 
Compatibility Guide 
Introductory Programming Guide 
Quick Reference Guide 
Introductory Operating Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Operating Guide 
Quick Reference Guide 
Introductory Programming Guide 
Introductory Programming Guide 
Programming Note 
Introductory Programming Guide 

Ordering Number 
5954-1 563 
5952-9306 
5952-9307 
5953-8866 
5954-1 536 
5953-8868 
5952-9373 
5952-9389 
5952-9398 
5954-2704 
5954-271 2 
5952-9392 
5952-9373 
5952-9389 
5952-9398 
5954-2704 
5954-271 2 
5952-9392 
5951 -6727 
5951 -6727 
5953-8391 

5951 -6727 
5953-6457 

08720-9001 4 
08720-90054 
08720-9001 3 

5953-8857 
5953-8858 
5953-8878 
5954-1 562 
5954-1561 r 

08757-90077 
08757-90076 
08757-90075 
5954-91 00 
5954-7342 
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.tEADQUARTERS OFFICES 
If there is no sales office listed lor your area, contact one of these 
headquarters offices. 

ASIA 
Hewlett-Packard Asia Ltd. 
22IF Bond Centre, West Tower 
89 Queensway. Central 
HONG KONG 
G.P.O. Box 863, Hong Kong 
Tel: 5-8487777 
Telex: 76793 HPA HX 
Cable: HPASIAL TD 

UNITED KINGDOM 
Hewlett-Packard Ltd. 
Nine Mile Ride 
WOKINGHAM 
Berkshire, RG113LL 
Tel: 0344 773100 
Telex: 848805/848814/848912 

UNITED STATES OF 
AMERICA 

CANADA Customer Information Center 
Hewlett-Packard (Canada) Ltd. (800) 752-0goo 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 EASTERNUSA 
Telex: 069-8644 Hewlett-Packard Co. 

600 AM to 5 PM Pacific Time 

4 Choke Cherry Road 

Tel: (301) 670-4300 
EASTERN ROCKVILLE, MD 20850 
Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 

MIDWESTERN USA 
Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS. IL 60008 

P.O.Box 72 
A-1222 VIENNA, Austria 
Tel: (222) 2500-0 
Telex: 1 3 4425 HEPA A 

SOUTHERN USA 
Hewlett-Packard Co. 
2015 South Park Place 3 Netherlands ATLANTA, GA 30339 
Tel: (404) 955-1500 

Hewlett-Packard S.A. 
V. D. Hooplaan 241 
P.0.Box 999 
NL-118 LN 15 AMSTELVEEN 

20 5479999 

WESTERN USA lex: 18919 hpner 

SOUTH EAST EUROPE Hewlett-Packard Co. 
Hewlett-Packard S.A. 5161 Lankershim Blvd. 
World Trade Center 
110 Avenue Louis-Casai 

NORTH HOLLYWOOD, CA 91601 
Tel: (818) 505-5600 

1215 Cointrin, GENEVA, Switzerland 
Tel: (022) 98 96 51 
Telex: 27225 hpser INTERNATIONAL 

OTHER 

Mail Address: 
P.O. Box 
CH-1217 Meyrin 1 
GENEVA 
Switzerland 

AREAS 
Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PAL0 ALTO, CA 94304 
Tel: (415) 857-5027 

MIDDLE EAST Telex: 034-8300 
AND CENTRAL AFRICA Cable: HEWPACK 
Hewlett-Packard S.A. 
Middle EastlCentral 
Africa Sales H.Q. 
7, rue du Bois-du-Lan 
P.O. Box 364 
CH-1217 Meyrln 1 

Switzerland 
Tel: (022) 83 12 12 
Telex: 27835 hmea ch 
Telefax: 1022) 83 15 35 

GENEVA 

ALGERIA 
Hewlett-Packard Tradlng S.A. 
Bureau de Liaison Alger 
Villa des Lions 
9, Hai Galloul 
DZ-BORDJ EL BAHM 
Tel: 76 03 36 
Telex: 63343 dllon dz 

ANGOLA . .  
Telectra Angola LDA 
Empresa Tknica de Equlpameni 
16 rue Cons. Julio de Vllhema 
LUANDA 
Tel: 35515,35516 
Telex: 3134 

European Operations 
Hewlett-Packard S.A. 
150, Route du Nant d'Awil 
1217 Meyrin 2 
GENEVA, Switzerland 
Tel: 41 221838111 

ARGENTINA 
Hewlett-Packard Argentlna S.A. 
Montaneses 2140/50 
1428 BUENOS ARES 
Tel: 541-11-1441 
Telex: 22796 HEW PAC-AR 

Biotron S.A.C.I.M.e.1. 
Av. Paso Colon 221, Piso 9 
1399 BUENOS AIRES 
Tel: 541-333-490, 

Telex: 17595 BIONAR 

Laboratorio Rodriguez 
Corswant S.R.L. 
Misiones, 1156- 1876 
Bernal, Oeste 
BUENOS AlRES 
Tel: 252-3958,252-4991 

lntermaco S.R.L. 
Florida 537/71 
Galeria Jardin - Local 28 
1005 BUENOS AlRES 
Tel: 393-447111928 
Telex: 22796 HEW PACAR 

Argentina Esanco S.R.L. 
AIASCO 2328 
1416 BUENOS AlRES 
Tel: 541-58-1981,541-59-2767 
Telex: 22796 HEW PAC-AR 

All Computers S.A. 
Montaneses 2140150 5 Plso 
1428 BUENOS AlRES 
Tel: 781-4030140391783-4886 
Telex: 18148 Ocme 

541-322-587 

AUSTRALIA 
Customer Inlormation Centre 
Tel: (008) 033821 

Adelaide, South 
Australia Office 
Hewlett-Packard Australia I 
153 Greenhill Road 
PARKSIDE, S.A. 5063 
Tel: 61-8-272-591 1 
Telex: 82536 
Cable: HEWPARD Adelalde 

Ad. 

Brisbane, Queensland 
Off ice 
Hewlett-Packard Australia Ltd. 
10 Payne Road 
THE GAP, Queensland 4061 
Tel: 61-7-300-4133 
Telex: 42133 
Cable: HEWPARD Brisbana 

Canberra, Australia 
Capital Territory 
Office 
Hewlett-Packard Australla Ltd. 
Thynne Street, Fern Hlll Park 
BRUCE, ACT. 2617 
P.O. Box 257, 
JAMISON, ACT. 2614 
Tel: 61-62-80-4244 
Telex: 62650 
Cable: HEWPARD Canberra 

Os Melbourne, Victoria 
Off ice 
Hewlett-Peckard Australia Ltd. 
31-41 Joseph Street 
P.O. Box 221 
BLACKBURN, Vlctoria 3130 
Tel: (03) 895-2895 
Telex: 31-024 
Cable: HEWPARD Melbourne 

SALES OFFICES 
Arranged alphabetically by country 

Perth, 
Western Australia 
Office 
Hewlelt-Packard Australia Ltd. 
Herdsman Business Park 
Cnr. Hasler and Gould Sts., 
OSBORNE PARK. W.A. 6017 
Tel: 61-9-383-2188 
Telex: 93859 
Cable: HEWPARD Perth 

Sydney, New South 
Wales Office 
Hewlett-Packard Australia Ltd. 
17-23 Talavera Road 
P.O. Box 308 
NORTH RVDE, N.S.W. 2113 
Tel: 612-868-4444 
Telex: 21561 
Cable: HEWPARD Sydney 

AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Verkaufsbuero Graz 
Grottenhofstrasse 94 

Tel: 43-316-291-5660 
Telex: 312375 

Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 
P.O. Box 72 

Tel: 43-222-2500 
Telex: 134425 HEPA A 

BAHRAIN 
Green Salon 
P.O. Box 557 
MANAMA 
Tel: 255503-250950 
Telex: 64419 

Wael Pharmacy 
P.O. Box 648 

Tel: 256123 
Telex: 8550 WAEL BN 

Zayani Computer Systems 
218 Shaik Mubarak Building 
Government Avenue 
P.O. Box 5918 
MANAMA 
Tel: 276278 
Telex: 9015 plans bn 

BELGIUM 
Hewlett-Packard Belgium S.A./N 
Blvd de la Woluwe, 100 
Woluwedal 

Tel: (02) 32-2-761-31-11 
Telex: 23494 hewpac 

BERMUDA 
Applied Computer Technologies 
Atlantic House Building 
P.O. Box HM 2091 
Par-La-Ville Road 
HAMILTON 5 
TeI: 295-1618 
Telex: 380 3589lACT EA 

BOLIVIA 
Arrellano Ltda 
Av. 20 de Octubn #2125 
Casilla 1383 
LA PA2 
Tel: 368541 

A4052 GRAZ 

A-1222 VIENNA 

MANAMA 

E-1200 BRUSSELS 

BRAZIL 
Tesis lnformatlca S.A. 
Alameda Rio Negro, 750-1. AND. 
ALPHAVILLE 
06400 Baruerl SP 
Tel: (011)421.1311 
Telex: (011) 71351 HPBR BR 
Cable: HEWPACK Sao Paula 

Hewlett-Packard do Brasil S.A. 
Praia de Botafago 228-A414 
6. ANDXONJ. 601 
Edificio Argentina - Ala A 
22250 RIO DE JANEIRO, RJ 
Tel: (021) 552-6422 
Telex: 21905 HPBR BR 
Cable: HEWPACK Rio de Janeiro 

Van Den Cientifica Ltda. 
Rua Jose Bonifacio, 458 
Todos os Santos 
20771 RIO DE JANEIRO, RJ 
Tel: (021) 593-8223 
Telex: 33487 EGLB BR 

ANAMED I.C.E.I. Ltda. 
Rua Vergueiro. 360 
04012 SA0 PAULO, SP 
Tel: (011)572-1106 
Telex: 1124740 AMED BR 

BRUNEI 
Komputer Wlsman Sdn Bhd 
G6, Chandrawaseh Cmplx. 
Jalan Tutong 
P.O. Box 1297, 
BANDAR SERI BEGAWAN 
NEGARA BRUNl DARUSSALAM 
Tel: 673-2-2000-70126711 

CAMEROON 
Beriac 
E. P. 23 
DOUALA 
Tel: 420153 
Telex: 5351 

CANADA 
Alberta 
Hewlett-Packard (Canada) Ltd. 
3030 3rd Avenue N.E. 
CALGARY, Alberta T2A 6T7 
Tel: (403) 235-3100 

Hewlett-Packard (Canada) Lld. 
11120-178th Street 
EDMONTON, Alberta T5S 1P2 
Tel: (403) 486-6666 

J. British Columbia 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
RICHMOND, 
British Columbia V6X 2W8 
Tel: (604) 270-2277 
Telex: 610-922-5059 

Hewlett-Packard (Canada) Ltd. 
121 - 3350 Douglas Street 
VICTORIA, British Columbia V8Z 31 
Tel: (604) 381-6616 

Manitoba 
Hewlett-Packard (Canada) Ltd. 
1825 lnkster Blvd. 
WINNIPEG, Manitoba RW 1R3 
Tel: (204) 694-2777 
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SALES OFFICES 
Arranged alphabetically by country (cont'd) 

CANADA (Cont'd) 

New Brunswick 
Hewlett-Packard (Canada) Lid. 
814 Main Street 
MONCTON, New Brunswick E1C 1E6 
Tel: (506) 855-2841 

Nova Scotia 
Hewlett-Packard (Canada) Ltd. 
Suite 111 
900 Windmill Road 
DARTMOUTH, Nova Scotia 838 1P7 
Tei: (902) 469-7820 

Ontario 
Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit W03 
BURLINGTON, Ontario L7N 362 
Tel: (416)335-8644 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario N6E 2S5 
Tel: (519)686-9181 

Hewlett-Packard (Canada) Lid. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Olympia (Chile) Ltda. 
Av. Rodrigo de Araya 1045 
Casilla 2564 

Tei: 225-5044 
Telex: 340892 OLYMP 
Cable: Olympiachile Santiagochlle 

SANTIAGO 21 

CHINA, People's 
Republic of 
China Hewlett-Packard CO., Ltd. 
22/F Bond Centre, West Tower 
89 Queensway, h t r a l  
HONG KONG 
Tel: 5-8487777 
Telex: 76793 HPA HX 
Cable: HP ASIA LTD 

China Hewlett-Packard Co., Lid. 
P.O. Box 9610, Beijing 
4th Floor, 2nd Watch Factory Main 
Shuang Yu Shou, Bei San Huan Road 
Hai Dian District 
BElJlNG 
Tel: 33-1947 33-7426 
Telex: 22601 CTSHP CN 
Cable: 1920 Beijing 

China Hewlett-Packard Co., Ltd. 

COSTA RlCA 
Cientifica Costarricense S.A. 
Avenida 2, Calle 5 
San Pedro de Montes de Oca 
Apartado 10159 
SAM JOSE 
Tel: 9-01 1-506-243-820 
Telex: 3032367 GALGUR CR 

0. Fischel R. Y. Cla. S.A. 
Apartados 434-10174 
SAM JOSE 
Tel: 2 3 - 7 2 4  
Telex: 2379 
Cable: OFlR 

CYPRUS 
Telerexa Ltd. 
P.O. Box 1152 
Valentine House 
8 Stassandrou St. 
NICOSIA 
Tel: 45 628,62 698 
Telex: 5845 tlrx cy 

DENMARK 
Hewlett-Packard AIS 
Kongevejen 25 
DK-3460 BIRKEROD 

Hewlett-Packard (Canada) Ltd. 
2670 Queensview Dr. 
OTTAWA, Ontario K2B 8K1 
Tel: (613) 820-6483 

Hewlett-Packard (Canada) Ltd. 
3790 Victoria Park Ave. 
WILLOWDALE, Ontario M2H 3H7 
Tel: (416) 499-2550 

Quebec 
Hewlett-Packard (Canada) Lid. 
17500 Trans Canada Highway 
South Service Road 
KIRKLAND, Quebec H9J 2x8 
Tel: (514) 697-4232 
Telex: 058-21521 

Hewlett-Packard (Canada) Lid. 
1150 rue Claire Fontaine 
OUEBEC CITY, Quebec G1R 564 
Tel: (418) 648-0726 

Saskatchewan 
Hewlett-Packard (Canada) Lid. 
130 Robin Crescent 
SASKATOON, Saskatchewan S7L 
Tal: (306) 242-3702 

CHILE 
ASC Ltda. 
Austria 2041 
SANTIAGO 
Tei: 223-5946,223-6148 
Telex: 392-340192 ASC CK 

Jorge Calcagni y Cia 
Av. ltalia 634 Santiago 
Casilla 16475 
SANTIAGO 9 
Tel: 9-01 1-562-222-0222 
Telex: 392440283 JCYCL CZ 

Metrolab S.A. 
Monjitas 454 of. 206 

Tei: 395752,398296 
SANTIAGO 

Telex: 340866 METLAB CK 

EGYPT 
Sakrco Enterprises 
P.O. Box 259 

Tel: 802908,808020,805302 
Telex: 54333 

International Engineering A s m  
6 El Gamea Street 
Agouza 
CAIRO 
Tel: 71-21-68134-80-940 
Telex: 93830 IEA UN 
Cable: INTEGASSO 

Sakrco Enterprlses 
70 Mossadak Street 
Dokki, Giza 
CAIRO 
Tel: 706 440,701 087 
Telex: 9337 

S.S.C. Medical 
40 Gezerat El Arab Street 
Mohandeuin 
CAIRO 
Tel: 803844,805998,810263 
Telex: 20503 SSC UN 

EL SALVADOR 

ALEXANDRIA 

Telex: 069-83644 CHP Shanghai Branch Tel: 45-02-81-6640 IPESA de El Salvador S.A. 
23/F Shanghai Union Building 
100 Yan An Rd. East 

Tel: 265550 
Telex: 33571 CHPSB CN 
Cable: 3416 Shanghai 

COLOMBIA 
Instrumentacion 
H. A. Langebaek 6. Kler S.A. 
Carrerra 4A No. 52A-26 
Apartado Aereo 6287 
BOGOTA 1, D.E. 
Tel: 212-1466 
Telex: 44400 INST CO 
Cable: AARIS Bogota 

Nefromedicas Ltda. 
Calle 123 No. 96-31 
Apartado Aereo 100-958 
BOGOTA D.E., 10 
Tel: 213-5267,213-1615 
Telex: 43415 HEGAS CO 

Compumundo 
Avenida 15 # 107-80 
BOGOTA D.E. 

Telex: 39642450 COMPU CO 

Catvajal, S.A. 
Calk 29 Node No. 6A-40 
Apartado Aereo 46 
CALI 
Tel: 9-011-57-3-621888 
Telex: 39655650 CUJCL CO 

CONGO 
Seric-Congo 
B. P. 2105 
BluzzAVlLLE 
Tel: 815034 
Telex: 5262 

S H A N G - H A I 

6M7 Tel: 57-214-4458 

Telex: 37409 hpas dk 29 Avenida Norte 1223 
SAW SALVADOR 

Telex: 301 20539 IPESA SAL 

Hewlett-Packard A 6  Rolighedsvej 32 Tel: 9-01 1-503-266-858 

DK-8240 RISSKOV, Aarhus 
Tel: 45-06-17-6000 
Telex: 37409 hpas dk ETHIOPIA 

Seric-Ethiopia 

DOMINICAN REPUBLIC ~ ~ ; l ~ ~ ~ ~ ~  
Microprog S.A. 
Juan Tomes Mejla y Cotes No. 60 
Arroyo Hondo ~l~~E~ii~o 

FINLAND !,$EPackard "land 

SANTO DOMING0 
Tel: 565-6268 
Telex: 4510 ARENTA DR (RCA) 

Niittylanpolku IO 
00620 HELSINKI 
Tel: (90) 757-1011 
Telex: 122022 Field SF 

ECUADOR 
CYEDE Cia. Ltda. 
Avenida Eloy Alfaro 1749 
y Belgica 
Casilla 6423 CCI Hewlett-Packard Gy 
OUITO Piispankalliontie 17 
Tel: 9-01 1-593-2-450975 02200 ESP00 
Telex: 39322548 CYEDE ED 
Medtronics Telex: 121563 HEWPA SF 

Tel: (90) 887-21 

Valladolid 524 Madrid FRANCE 
Hewlett-Packard France 

P.O. 9171, QUITO 
Tel: 2-238-951 

2.1. Mercure B 
Rue Berthelot 

Telex: 2298 ECUAME ED 

13763 Les Milles Cedex 

Tel: 33-42-59-4102 
Telex: 4t0770F 

AIX-EN-PROVENCE 
Hospitalar S.A. 
Robles 625 
Casilla 3590 
QUITO 
Tel: 545-250,545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Quito 

Ecuador Overseas Agencies C.A. 

Hewlett-Packard France 
64, Rue Marchand Saillant 

Tel: 1331 29 04 42 
F-61Mx) ALENCON 

. .  
Calk 9 de Octubre #El8 
P.O. Box 1296, Guayaqull 
oumo 
Tel: 39343873 ECUOVE ED 
Telex: 3361 PBCGYE ED 

Hewlett-Packard France 
Batiment Levitan 
2585, route de G r a m  
Bretelle Autoroute 
06600 ANTlBES 
Tel: (93) 74-59-19 

:iates 

Hewlett-Packard France 
28 Rue de la Republique 
Boite Postale 503 
25026 BESANCON CEDEX, FRAN( 
Tel: (81) 83-16-22 
Telex: 361157 

Hewlett-Packard France 
ZA Kergaradec 
Rue Fernand Forest 

Tel: (98) 41-87-90 

Hewlett-Packard France 
Chemin des Mouilles 
Boite Postale 162 
69131 ECULLV Cedex (Lyon) 
Tel: 33-78-33-8125 
Telex: 310617F 

Hewlett-Packard France 
Parc d'activitb du Bois Briard 
2 Avenue du Lac 
F-91040 EVRY Cedex 
Tel: 01/60 77-83-83 
Telex: 692315F 

Hewlett-Packard France 
Application Center 
5, avenue Raymond Chanas 
38320 EYBENS (Grenoble) 
Tal: (76) 62-57-98 
Telex: 980124 HP GRENOB EYBE 

Hewlett-Packard France 
Parc Club des Tanneries 
Batiment 84 
4, Rue de la Falsanderle 
67381 LINCOLSHEIM 
(Strasbourg) 
Tel: (88) 76-15-00 
Telex: 890141F 

Hewlett-Packard France 
Centre d'affaires Paris-Nord 
BBtiment Ampere 
Rue de la Commune de Paris 
Boite Postale 300 

Tel: (1) 865-44-52 
Telex: 211032F 

Hewlett-Packard France 
Parc d'activith Cadbra 
Quartier Jean-Mermoz 
Avenue du President JF Kennedy 
33700 MERIGMAC (Bordeaux) 
Tel: 33-56-34-0084 
Telex: 550105F 

Hewlett-Packard France 
3, Rue Graham Bell 
BP 5149 
57074 MET2 Cedex 
TeI: (87) 36-13-31 
Telex: 860602F 

Hewlett-Packard France 
Miniparc-ZIRST 
Chemin du Vieux CHne 
38240 M E U M  (Grenoble) 
Tel: (76) 90-38-40 
980124 HP Grenobe 

Hewlett-Peckard France 
Bureau vert du Bois Briand 
Cheman de la Garde - CP 212 212 
44085 NANTES Cedex 
Tel: (40) 50-32-22 
Telex: 711085F 

F-29239 GOUEESNOU 

93153 LE BLANC-MESNIL 
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Hewlett-Packard France 
125, Rue du Faubourg Bannier 
45000 ORLEANS 
Tel: 33-38-62-2031 

Hewlett-Packard France 
Zone lndustrielie de Courtaboeuf 
Avenue des Tropiques 
91947 LES ULlS Cedex (Orsayl 

Telex: 600048F 

Hewlett-Packard France 
15, Avenue de L'Amiral-Bruix 
75782 PARIS Cedex 16 

Telex: 613663F 

Hewlett-Packard France 
242 Ter, Ave J Mermoz 
64000 PAU 

Telex: 550365F 

Hewlett-Packard France 
6, Piace Sainte Croix 
86ooo POITIERS 

Telex: 792335F 

Hewlett-Packard France 
47, Rue de C h a l i l e  
51100 REMS 

Hewlett-Packard France 
Parc d'activitbs de la Pot& 

ue Louis Kerautel-Botmel -I 000 RENNES 
I el: 33-99-51-4244 
Telex: 740912F 

Hewlett-Packard France 
98 Avenue de Bretagne 
76100 ROUEN 

Telex: 770035F 

Hewlett-Packerd France 
4, Rue Thomas-Mann 
Boite Postale 56 
67033 STRASBOURG Cedex 

Telex: 890141F 

Hewlett-Packaid France 
Le PBripole Ill 
3, Chemin du Pigeonnier de la l%pl& 
31081 TOULOUSE W e X  

Telex: 531639F 

Hewlett-Packard France 
Les Cardoulines 
Batiment 82 
Route des Dolines 
Parc dactivite de Valbonne 
Sophia Anlipolis 
06560 VALBONNE ( N b )  

Hewlett-Packard France 
9, Rue Baudin 
26000 VALENCE 

Tel: 33-6-907 7825 

Tel: 33-15-02-1220 

Tel: 33-59-80-3802 

Tel: 33-49-41-2707 

Tel: 33-26-88-6919 

Tel: 33-35-63-5766 

Tel: (88) 28-56-46 

Tal: 33-61-40-1112 

Tel: (93) 65-39-40 

Tel: 33-75-42-7616 

Hewlett-Packard France 
rolor 3 C de Bois Briand 

57640 WGY (MeV) 
Tel: (8) 771 20 22 

Hewlett-Packard France 
Parc d'activith des P& 
1, Rue Papin Cedex 
59658 WLLENEWE D'ASCP 
Tel: 33-20-91-4125 
Telex: 160124F 

Hewlett-Packard France 
Parc d'activitbs Paris-Nwd 11 
Boite Postale 60020 
95971 Roissy Charles de Gaulle 
VI L L E P I NTE 
Tel: (1) 48 63 80 80 
Telex: 211032F 

GABON 
Sho Gabon 
P.O. Box 89 
LIBREVILLE 
Tei: 721 484 
Telex: 5230 

GERMAN FEDERAL 
REPUBLIC 
Hewiett-Packard GmbH 
Vertriebzentrale Deutschland 
Hewlett-Packard-Strase 
Postfach 1641 
D-6380 BAD H m U R G  rd.H 
Tel: (06172) 400-0 
Telex: 410 844 hpbhg 

Hewlett-Packard GmbH 
Geschlftsstelle 
Keithstrasse 2-4 
D-1000 BERLIN 30 
Tel: (030) 21 99 044 
Telex: 018 3405 hpbln d 

Hewlett-Packard GmbH 
Verbindungsstelle Bonn 
Friedrich-Ebert-Allee 26 
5300 BONN 
Tel: (0228) 234001 
Telex: 8869421 

Hewlett-Packard GmbH 
Vertriebszentrun Sodwest 
Schickardstrasse 2 
D-7030 BOBLINGEN 
Postfach 1427 
Tel: (07031) 645-0 
Telex: 7265 743 hep 

Hewlett-Packard GmbH ' Zeneralbareich Mktg 
Herrenberger Strasse 130 
D-7030 BOBLINGEN 
Tel: (07031) 14-0 
Telex: 7265739 hep 

Hewlett-Packard GmbH 
Geschlflsstelle 
Schleefstr. 28a 
D-4600 DORTMUND-41 
Tel: (0231) 45001 
Telex: 822858 hepdod 

Hewlett-Packard gmbH 
Reparatunentrum Frankfurt 
Berner Strasse 117 
6000 FRANKFURTMAIN 60 
Tel: (069) 500001-0 
Telex: 413249 hpfhn 

Hewlett-Packard GmbH 
VertriebszentNm Nord 
Kapstadtring 5 
D-2000 HAMBURG 60 
Tel: 49-40-63-8044 
Telex: 021 63 032 hphh d 

Hewlett-Packard GmbH 
Geschlftssteile 
Heidering 37-39 

Tel: (051 1) 5706-0 
Telex: 092 3259 hphan 

Hewlett-Packard GmbH 
Geschlftssteile 
Rosslauer Weg 2-4 
D-6800 MANNHElM 

Telex: 0462105 hpmhm 

Hewlett-Packard GmbH 
Geschlftssteile 
MBSSerschmittStrasse 7 
D-7910 NEU ULM 

D-3000 HANNOVER 61 

Tel: 49-062 1-70-05-0 

Tel: 49-0731-70-73-0 
Telex: 0712816 HP ULM-D 

Hewlett-Packard GmbH 
Geschlftssteile 
Emmericher Strasse 13 
D-8500 NURNBERG i o  
Tel: (0911) 5205-0 
Telex: 0623 860 hpnbg 

Hewlett-Packard GmbH 
Vertriebszentrum Ratingen 
Berliner Slrasse 111 
D-4030 RATlNGEN 4 
Postfach 31 12 
Tel: (02102) 494-0 
Telex: 589 070 hprad 

Hewlett-Packard GmbH 
Vertriebszentrum Muchen 
Eschenstrasw 5 
D-8028 TAUFKIRCHEN 
Tel: 49-89-61-2070 
Telex: 0524985 hpmch 

Hewlett-Packard GmbH 
Gechlftsstelle 
Ermlisailee 
7517 WALDBRONN 2 
Postfach 1251 
Tei: (07243) 602-0 
Telex: 782 838 hepk 

GREAT BRITAIN 
See United Kingdom 

GREECE 
Hewlett-Packard A.E. 
178, Kifissias Avenue 
6th Floor 
Haiandri-ATHENS 
Greece 
Tel:301116473360,301116728090 
Telex: 221 286 HPHLGR 

Kostas Karaynnls S.A. 
8, Omirou Street 
ATHENS 133 
Tel: 32 30 303,32 37 371 
Telex: 215962 RKAR GR 

lmpexin 
lntelect Div. 
209 Mesogion 
11525 ATHENS 
Tel: 647448112 
Telex: 216286 

Haril Company 
38, Mihalakopoulw 
ATHENS 612 
Tel: 7236071 
Telex: 218767 

Hellamm Blue Star Ltd. 
P.O. Box 87528 Sahas 
18507 PRAEUS 
Tel: 4827049 Prabhadevi 
Telex: 241441 BOMBAY 400 025 

41412 Vir Savarkar Marg 

Tel: 422-6155 
GUATEMALA Telex: 011-71193 BSSS IN 
IPESA DE GUATEMALA Cable: FROSTBLUE 
Avenida Reforma 3-48, Zona 9 
GUATEMALA Clly 

9-01 1-502-2-316627 Tel: 65235,65236 
Telex: 3055765 IPESA GU 

Blue Star Ltd, 
Kalyan, 19 Vlshwas Colony 

Tal: 316627,317853,8847115 Alkapuri, BARODk 390 005 

Cable: BLUE STAR 

HONG KONG 
Hewlett-Packard Asia, Ltd. 
22/F Bond Centre. West Tower 
89 Queensway Central 
HONG KONG 
Tel: 5 848 7777 
Telex: 76793 HPA HX 
Cable: HEWPACK HONG KONG 

CET Ltd. 
10th Floor, Hua Asia Bldg. 
64-66 Gloucester Road 
HONG KONG 
Tel: (5) 200922 
Telex: 85148 CET HX 

Schmidt 6. Co. (Hong Kong) Ltd. 
18th Floor, Great Eagle Centre 
23 Harbour Road, Wanchai 
HONG KONG 

Telex: 74766 SCHMC HX 
Tei: 5-8330222 

Blue Star Ltd. 
7 Hare Street 
P.O. Box 506 
CALCUHA 700 001 
Tel: 230131,230132 

Cable: BLUESTAR 

Blue Star Ltd. 
133 Kodambakkam Hlgh Road 
MADRAS 600 034 
Tel: 472056,470238 
Telex: 041-379 
Cable: BLUESTAR 

Blue Star Ltd. 
13 Community Center 
New Friends Colony 
NEW DELHl 1 10 065 
Tel: 682547 

Cable: BLUEFROST 

Telex: 031-61 120 BSNF IN 

Telex: 031-2463 

Blue Star Ltd. 
15/16 C Wellesley Rd. 
WNE411011 
Tel: 22775 

ICELAND 
Hewlen-Packard Iceland 
Hoefdabakka 9 
112 REYKJAVIK Cable: BLUE STAR 
Tei: 354-1-67-1000 
Telex: 37409 Blue Star Ltd. 

2-2-47/1108 Bolarum Rd. 
INDIA SECUNDERABAD 500 003 
Computer products are sold through Tel: 72057,72058 
Blue Star Ltd. All computer repairs Telex: 0155-459 
and maintenance service 1s done Cable: BLUEFROST 
through Computer MaintenanceCorp. Star Ltd, 

T.C. 7/W3 Poomima Blue Star Ltd. 
8. D. Patel House Maruthunkuzhi 
Near Sardar Patel Colony TRWANDRUM 695 013 
AHMEDABAD 380 014 Tel: 65799,65820 

Cable: BLUESTAR 

Computer Maintenance Corporation 

115, Sarollnl Devl Road 
SECUNDERABAD 500 003 

Tel: 403531,403532 Telex: 0884-259 
Telex: 0121-234 
Cable: BLUE FROST 
Blue Star Ltd. Ltd. 
40/4 Laveile Road 
BANGALORE 560 001 
Tei: 57881,867780 
Telex: 0845-430 BSLBIN Telex: 031-2960 

Cable: BLUESTAR Hewlett-Packard lndla 
Blue Star Ltd. 
Band Box Hwse 6th Floor 
Prabhadevi 8 Windsor Place 
BOMBAY 400 025 Janpath 
TeI: 4933101,4933222 
Telex: 011-71051 INDIA 

Tel: 310-184,345-774 

Merldian Commercial Complex 

NEW DELHl 110 001 

Cable: BLUESTAR Tel: 91-11384911 
Telex: 31-4935 HPNDIN 
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SALES OFFICES 
Arranged alphabetically by country (cont'd) 

INDONESIA 
BERCA Indonesia P.T. 
P.0.Box 496/Jkt. 
JI. Abdul Muis 62 
JAKARTA 
Tel: 21-373009 
Telex: 46748 BERSAL IA 
Cable: BERSAL JAKARTA 

BERCA Indonesia P.T. 
P.0.Box 24971Jkt 
Antara Bldg.. 12th Floor 
JI. Medan Merdeka Selatan 17 

Tel: 21-340417 
Telex: 46748 BERSAL IA 

BERCA Indonesia P.T. 
Jalan Kutai 24 
SURABAYA 
Tel: 67118 
Telex: 31146 BERSAL SB 

IRAQ 
Hewiett-Packard Trading S.A. 
Service Operation 
AI Mansoor City 9B/3/7 
BAGHDAD 
Tei: 551-49-73 

JAKARTA-PUSAT 

Cable: BERSAL-SURABAYA 

Telex: 212-455 HEPAIRAQ IK 

IRELAND 
Hewlett-Packard Ireland Ltd. 
Temple House, Temple Road 
Blackrock, Co. DUBLIN 
Tel: 88/333/99 
Telex: 30439 

Hewlett-Packard Ltd. 
75 Belfast Rd. Carrickfergus 
Belfast BT38 8PH 
NORTHERN IRELAND 
Tel: 09603-67333 
Telex: 747626 

ISRAEL 
Eldan Electronic Instrument Ltd. 
P.O.Box 1270 
JERUSALEM 91000 
16, Ohaliav SI. 
JERUSALEM 94467 
Tel: 533 221,553 242 
Telex: 25231 ABlPAKRD IL 

Computation and Measurement 
Systems (CMS) Ltd. 
11 Masad Street 
67060 

Tel: 388 388 
Telex: 33569 Motil IL 

ITALY 
Hewlett-Packard ltaliana S.p.A 
Traversa 99C 
Via Giullo Petronl, 19 

Tel: (080) 4107-44 

Hewlett-Packard ltallana S.p.A. 
Via Emilia, 511C 
1-40011 BOLOGNA Amola Dell'Emilla 
Tel: 39-051-731061 
Telex: 511630 

EL-AVIV 

1-70124 BAR1 

Hewlett-Packard ltaliana S.p.A. 
Via Princlpe Nicaia 43GIC 

Tel: (095) 37-10-87 
Telex: 970291 

Hewlett-Packard ltaliana S.p.A. 
Via G. di Vittorio 10 
20094 CORSICO (Mllano) 
Tel: 39-02-4408351 

Hewlett-Packard ltallana S.p.A. 
Viale Briiata Bisagno 2 
16129 GENOVA 
Tel: 39-10-541141 
Telex: 215238 

Hewbtt-Packard ltaliana S.p.A. 
Vide G. Modugno 33 

Tel: (010) 68-37-07 
Telex: 215238 

HavMt-Packard ltallana S.p.A. 
Via G. di Vittorio 9 
20063 Cernusco SUI 
Naviglio 
MILANO 
Tel: (02) 923691 
Telex: 334632 

Hewlett-Packard ltallana S.p.A. 
Via Nuova Rivoltana 95 
20090 LIMIT0 (Milano) 
Tel: 02-92761 

Hewlett-Packard ltallana S.p.A. 
Via Nuova San R m  a 
Capodimonte, 62/A 

Tel: (081) 7413544 
Telex: 710698 

Hewlett-Packard ltaliana S.p.A. 
Via Orazio 16 
80122 NAPOU 
Tel: (081) 7611444 
Telex: 710698 

Hewlett-Packard ltaliana S.p.A. 
Via Pelliao 15 

Tel: 39-49-664888 
Telex: 430315 

Hewlett-Packard ltaliana S.p.A. 
Viale C. Pavese 340 

Tel: 39-65-48-31 
Telex: 610514 

Hewlett-Packard ltaliana S.p.A. 
Via di Casellina 57/C 
500518 SCANDICCI-CIRENZE 
Tel: 39-55-753863 

Hewlett-Packard ltallana S.p.A. 
Corso Svizzera, 185 

1-95126 CATANIA 

I-16156GENOVA PEGLl 

1-80131 NAPOLI 

35128 PADOVA 

1-00144 ROMA EUR 

1-10144 TORINO 
T& 39-11-74-4044 
Telex: 221079 

IVORY COAST 
S.I.T.E.L. 
Societe lwlrienne de 
Telecommunications 
Bd. Giscard d'Estaing 
Canefour Marcory 
Zone 4.A. 
Boite postale 2580 
ABIDJAN 01 
Tel: 353600 
Telex: 43175 

S.I.T.I. 
lmmeubb "Le General" 
Av. du General de Gaulb 
01 BP 161 
ABIDJAN 01 
Tel: 321227 
Telex: 22149 

JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
152-1, Onna 
ATSUGI, Kanagawa, 243 
Tel: (0462) 25-0031 

Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Bldg. 6F 
3-1 Motochiba-Cho 
CHIBA, 280 
Tel: (0472) 25 7701 

Yokogawa-Hewlett-Packard Lid. 
Yasuda-Seimei Hiroshima Bldg. 
6-11, Hondori, Naka-ku 
HIROSHIMA, 730 
Tel: (082) 241-0611 

Yokogawa-Hewlett-Packard Ltd. 
Towa Building 
2-2-3 Kaigan-dori, Chuo-ku 
KOBE, 650 
Tel: (078) 392-4791 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 Bldg. 
3-4 Tsukuba 
KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 

Yokogawa-Hewlett-Packkard Ltd. 
Asahi Shinbun Dallchi Seimei Bldg. 
4-7, Hanabata-cho 
KUMAMOTO, 860 
Tel: 96-354-731 1 

Yokogawa-Hewlett-Pacard Ltd. 
Shin-Kyoto Center Bldg. 
614, Higashl-Shiokoji-cho 
Karasuma-Nishliru 
KYOTO, 600 
Tel: 075-343-0921 

Yokogawa-Hewlett-Packard Ltd. 
Mlto Mitsui Bldg. 
1-4-73, Sanno-maru 
MITO, lbaraki 310 
Tel: (0292) 25-7470 

Yokogawa-Hewlett-Packard Ltd. 
Melji-Seimei Kokubun Bldg. 
7-8 Kokubun, 1 Chome, Sendai 
MIYAGI, 980 
Tel: (0222) 25-1011 

Yokogawa-Hewlett-Peckerd Ltd. 
Nagoya Kokusal Center Building 
1-47-1, Nagono, Nakamura-ku 
NAGOYA, AlCHl450 
Tel: (052)571-5171 

Yokogawa-Hewlett-Packard Ltd. 
Sai-Kyo-Ren Building 
1-2 DOtWhO 
00MIYA-SHI SAITAMA 330 
Tel: (0486) 45-8031 

Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg., 5-4-20 Nishi-Nakajima 
4-20 Nishinakajlma, 5 Chome. 
Yodogawa-ku 
OSAKA, 532 
Tel: (06) 304-Ml21 
Telex: YHPOSA 523-3624 

Yokogawa-Hewlett-Packard Ltd. 
1-27-15, Yabe 
SAGAMIHARA Kanegawa, 229 
Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 
Hamamtsu Motoshiro-Cho Daichl 
Seimei Bldg 219-21, Motoshiro-Cho 
Hamamatsu-shi 
SHIZUOKA, 430 
Tel: (0534) 56 1771 

Yokogawa-Hewlett-Packard Ltd. 
Shinjuku Daiichi Seimei Bldg. 
2-7-1, Nishi Shinjuku 
Shinjuku-ku,TOKYO 163 
Tel: 03-348-461 1 

Yokogawa Hewlett-Packard Ltd. 
9-1, Takakura-cho 
Hachioji-shi, TOKYO, 192 
Tel: 61-426-42-1231 

Yokogawa-Hewlett-Packard Ltd. 
29-21 Takaldo-Higashi, 3-chome 
Suginami-ku TOKYO 168 
Tel: (03) 331-6111 
Telex: 232-2024 YHPTOK 

Yokogawa Hokushln Electric Corp. 
(YEW) 
Shinjuku-NS Bldg. 1OF 
9 3 2  Nokacho 2 Chome 
Shinjuku-ku 
TOKYO, 163 
Tel: (03) 349-1859 
Telex: J27584 

Yokogawa-Hewlett-Packard Lid. 
Melii-Seimei 
Utsunomiya Odorl Bullding 
1-5 Odori, 2 C h o m  
UTSUNOMIVA, Tochlgl320 
Tel: (0286)33-1153 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishlguchl Bldg. 
30-4 Tsurya-cho, 3 Chome 
Kanagawa-ku. YOKOHAMA 221 
Tel: (045) 312-1252 

JORDAN 
Scientific and Medical Suppllea Co. 
P.O. Box 1387 

KENYA 
ADCOM Ltd., Inc.. Kenya 
P.0.Box 30070 
NAIROBI 
Tel: 331955 
Telex: 22639 

KOREA 
Samsung Hewlett-Packard Co. Ltd. 
Dongbang Yeoeuido Building 
12-16th Floors 
36-1 Yeoeuido-Dong 
Youngdeungpo-Ku 
SEOUL 
Tel: 7844666,784-2866 
Telex: 25166 SAMSAN K 

Young In Scientific GO., Ltd. 
Youngwha Building 
547 Shinss Dong, Kangnam-Ku 

Tel: 546-7771 
Telex: K23457 GINSCO 

SEOUL 135 

Dongbang Healthcare 
Products Co. Lid. 
Suite 301 Medical Supply Center 
Bldg. 1 3 1  Dongsungdong 
Jong Ro-gu, SEOUL 
Tel: 764-1171,741-1641 
Telex: K25706 TKBKO 
Cable: TKBEEPKO 

KUWAIT 
AI-Khaldiya Tradlng & Contracting 
P.O. Box 830 
SAFAT 
Tel: 424910,411726 
Telex: 22481 AREEG KT 
Cable: VISCOUNT 

Gulf Computing Systems 
P.O. Box 25125 
SAFAT 
Tel: 435969 
Telex: 23648 

Photo 8 Cine Equlpment 
P.O. Box 270 
SAFAT 
Tel: 2445111 
Telex: 22247 MATlN KT 
Cable: MATlN KUWAIT 

W.J. Tawell Computer Senrice8 
P.O. Box 5897 
SAFAT 
Tel: 2462640/1 
Telex: 30336 TOWELL KT 

LEBANON 
Computer Information Syatems S.A.L. 
Chsmmas Bullding 
P.O. Box 11-6274 Dora 
BEIRUT 
Tel: 89 40 73 
Telex: 42309 chacls le 

LIBERIA 
Unichemlcals Inc. 
P.O. Box 4509 
MONROVIA 

c 

Tel: 224282 
Telex: 4509 

AMMAN 
Yokogawa-Hewlett-Peckard Ltd. T ~ ~ :  24907,3990~ 
Gohda Bldg. 2F 
1-2-10 Gohda Okaya-Shi 

Telex: 21456 SABCO JO 

Okaya-Shi 
NAGANO, 394 
Tel: (0266) 23 0851 

f 
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LJXEMBOURG 
Hewlett-Packard Belgium S.A.lN.V. 
Blvd de la Woluwe. 100 
Woluwedal 

TeI(O2) 762-3240 
Telex: 23-494 paloben bru 

MADAGASCAR 
Technique et Precision 
12, rue de Nice 
P.O. Box 1227 
101 ANTANANARIVO 
Tel: 22090 
Telex: 22255 

MALAYSIA 
Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 
9th Floor 
Chung Khlaw Bank Building 
46, Jalan Raja Laut 
50736 KUALA LUMwR, MALAYSIA 
Tel: 03-2986555 
Telex: 31011 HPSM MA 

Protei Engineering 
P.O.Box 1917 
Lot 6624, Section 64 
2314 Pending Road 
Kuching, SARAWAK 
Tel: 36299 
Telex: 70904 PROMAL MA 
Cable: PROTELENG 

8-1200 BRUSSELS 

,>TA 
Toledo Ltd. 

Kirkirkara P.O. Box 11 
Notabile Rd. 
MRIEHEL 
Tel: 447 47,455 66.4915 25 
Telex: Media MW 649 

MAURITIUS 
Blanche Birger Co. Ltd. 
18. Jules Koenig Street 
PORT LOUIS 
Tel: 20828 
Telex: 4296 

MEXICO 
Hewlelt-Packard de Mexico, 
S.A. de C.V. 
Rio Nio No. 4049 Desp. 12 
Fracc. Cordoba 
JUAREZ, Mexico 
Tel: 161-3-15-62 

Hewlett-Packard de Mexico, 
S.A. de C.V. 
Condominio Kadereyta 
Circuit0 del Mezon No. 186 Desp. 6 
Col. Del Prado - 76030 
ORO, Mexico 
Tel: 463-602-71 

HewleH-Packard de Mexlco, 
S.A. de C.V. 
Monti Morelos No. 299 
Fraccionamiento Loma m n k a  45060 
GUADALAJARA, Jalisco 
Tel: 36-31-48-00 \0684 186 ECOME 

Hewlett-Packard de Mexico, 
S.A. de C.V. 
Monte Pehroux No. 111 
Lomas de Chapultepec 
11000 MEXICO, D.F. 
Tel: (905) 596-79-33 

Hewlett-Packard de Mexico, 
S.A. de C.V. 
Czda. del Valle 
409 Ote. 4th Pisb 
Colonia del Valle 
Municlpio de Garcia 
66220 NUEVO LEON 
Tel: 83-76-4240 
Telex: 382410 HPMY 

lnfograficas y Sistemas 
del Noreste, S.A. 
Rio Orinoco #171 Oriente 
Despacho 2001 
Colonia Del Vale 
MONTERREY 
Tel: 559-4415,575-3037 
Telex: 483164 

HewleH-Packard de Mexico, 
S.A. de C.V. 
Blvd. Independencia No. 2000 Ote. 
Col. Estrella 

Tel: 171-8 2201 

Telex: 17-74-507 HEWPACK MEX 

TORREON, COAH. 

MOROCCO 
Etablissement Hubert Dolbeau 8 Flls 
81 rue Karatchi 
B.P. 11 133 
CASABLANCA 
Tel: 3041-82,306838 
Telex: 23051.22822 

G ~ P  
2, rue Agadlr 
Boite Postale 156 

Tel: 272093,272095 
Telex: 23 739 

Sema-Maroc 
Dept. Seric 
6, rue Lapebie 

Tel: 260980 
Telex: 21641 

NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Startbaan 16 

P.O. Box 667 

Tel: (020) 547-691 1 
Telex: 13 216 HEPA NL 

Hewlett-Packard Nederland B.V. 
Bongerd 2 
P.O. Box 41 
NL 2900AA CAPELLE AID USSEL 
Tel: 31-20-51-6444 
Telex: 21261 HEPAC NL 

HewleH-Packard Nederland B.V. 
Pastoor Petersstraat 134-136 
P.O. Box 2342 
NL 5600 CH EINDHOVEN 
Tel: 31-4032-6911 
Telex: 51484 hepae nl 

CASABLANCA 01 

CASABLANCA 

NL-1187 XR AMSTELVEEN 

NL-1180 AR AMSTELVEEN 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
5 Owens Road 
P.O. Box 26189 
Epsom, AUCKLAND 
Tel: 64-9-687-159 
Cable: HEWPAK Auckland 

Hewlett-Packard (N.Z.) Ltd. 
184-190 Willis Street 
WELLINGTON 
P.O. Box 9443 
Courtenay Place, WELLINGTON 3 
Tel: 877 199 
Cable: HEWPACK Wellington 

Northrop Instruments 8 Systems Lid. 
131 K h y h  Pass Road 
Northrup House - 2nd Floor 
Private Bag 
Newmarket. AUCKLAND 
Tel: 794691 
Telex: 60605 

Northrop Instruments 8 Systems Ltd. 
110 Mandeville St. 
P.O. Box 8388 
CHRISTCHURCH 
Tel: 488-873 
Telex: 4203 

Northrop Instruments 8 Systems Lid. 
Sturdee House 
85-87 Ghuznee Street 
P.O. Box 2406 
WELLINGTON 
Tel: 850-091 
Telex: NZ 3380 

NIGERIA 
Elmeco Nigeria Ltd. 
45 Saka Tirubu St. 
Victoria Island 
LAGOS 
Tel: 61-98-94 
Telex: 20-117 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 
Hewlett-Packard Norway AIS 
Oesterndalen 1618 
P.O. Box 34 

Tel: 47-2-24-6090 
Telex: 76621 hpnas n 

Hewlett-Packard Norway AIS 
Boamergt. 42 
Box 2470 

Tel: 004715129 00 90 

HewleH-Packard Noway A/S 
Baadegt. 2 

Tel: 47452-2963 
Telex: 47-4-52-09-39 

N-1345 OESTERAAS 

N-5037 SOLHEIMSWK 

N-4006 STAVANGER 

Hewlett-Packard N O M Y  AIS 
Sluppenvn. 5 
P.O. Box 1508, Nldarvoll 

Tel: 47-7-96-47-75 
Telex: 47-7-96-47-76 

N-7002 TRONDHEIM 

OMAN 
Khimjil Ramdas 
P.O. Box 19 
MUSCATlSULTANATE OF OMAN 
Tel: 795 901 
Telex: 3489 BROKER MB MUSCAT 

Suhail 8 Saud Bahwan 
P.O.Box 169 
MUSCATlSULTANATE OF OMAN 
Tel: 734 201-3 
Telex: 5274 BAHWAN MB 

lmtac LLC 
P.O. Box 9196 
MlNA AL FAHAMULTANATE 
OF OMAN 
Tel: 70-77-27,70-77-23 
Telex: 3865 T a w m  On 

PAKISTAN 
Mushko 8 Company Ltd. 
House No. 16, Street No. 16 
Sector F-6/3 
ISLAMABAD 
TeI: 824545 
Telex: 54001 Muski Pk 
Cable: FEMUS Islamabad 

Mushko 8 Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131,524132 
Telex: 2894 MUSK0 PK 
Cable: COOPERATOR Karachl 

PANAMA 
Electronic0 Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 
PANAMA C l N  
Tel: 9-01 1-507-636613 
Telex: 368 3483 ELECTRON PG 

PERU 
Cia Electro MBdIca S.A. (ERMED) 
Los Flamencos 145, Ofc. 30112 
San lsidro 
Casllla 1030 
LIMA 1 Peru 
Tel: 9411-511-4-414325,41-3705 
Telex: 39425257 PE PB SIS 

SAMs S.A. 
Arenlda Republica de Panama 3534 
San Isidro, LIMA 
Tel: 9-01 1-51 1-4-229332/4139841 
413226 
Telex: 39420450 PE LIBERTAD 

PHILIPPINES 
The Online Advanced Systems Carp. 
2nd Floor, Electra House 
115-117 Esteban Street 
P.O. Box 1510 
Legaspi Village, Makatl 
Metro MANILA 
Tel: 815-38-10 (up to 16) 
Telex: 63274 ONLINE PN 

PORTUGAL 
Mundinter lntercambio 
Mundial de Corkrcio S.A.R.L. 
Av. Antonio August0 Aguiar 138 
Apartado 2761 
LISBON 
Tel: (19) 53-21-31,53-21-37 
Telex: 16691 munter p 

Soqulmlca 
Av. da Liberdade, 220-2 
1298 LISBOA Codex 
Tel: 56-21-82 
Telex: 13316 SABASA 

Telectra-Empresa TBcnlca de 
Equlpmentos EWricos S.A.R.L. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
LISBON 1 
Tel: (19) 68-60-72 
Telex: 12598 

C.P.C.S.I. 
Rua de Costa Cabral575 
4200 PORT0 
Tel: 4991741495173 
Telex: 26054 

PUERTO R E O  
Hewlett-Packard Puerto Rlco 
101 Muhoz Rivera Av 
Esu. Calle Ochoa 
HAT0 REY, Puerto Rlco 00918 
Tel: (809) 754-7800 

QATAR 
Computer Arabia 
P.O. Box 2750 
DOHA 
Tel: 428555 
Telex: 4806 CHPARB 

Nasser Trading 8 Contracting 
P.0.Box 1563 
DOHA 
Tel: 422170 
Telex: 4439 NASSER DH 

SAUDI ARABIA 
Modern Electronics Establlshment 
Hewlett-Packard Dlvision 
P.O. Box 281 
Thuobah 
AL-KHOBAR 31952 
Tel: 895-1760,895-1764 
Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 

Modern Electronlcs Establishment 
Hewlett-Packard Division 
P.O. Box 1228 
Redec Plaza, 6th Floor 
JEDDAH 
Tel: 644 96 28 
Telex: 4027 12 FARNAS SJ 
Cable: ELECTA JEDDAH 

Modem Electronics Establlshment 
HewleH-Packard Division 
P.O.Box 22015 
RIYADH 11495 
Tel: 491-97 15,491-63 87 
Telex: 202049 MEERYD SJ 
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SALES OFFICES 
Arranged alphabetically by country (cont'd) 

SAUDI ARABIA 
(Cont'd) 
Abdul Ghani El Ajou Corp. 
P.O. Box 78 
RIYADH 
Tel: 40 41 717 
Telex: 200 932 EL AJOU 

SCOTLAND 
See United Kingdom 

SENEGAL 
Societe Hussein Ayad 6 Cle. 
76, Avenue Georges Pompidou 
B.P. 305 
DAKAR 
Tel: 32339 
Cable: AYAD-Dakar 

Moneger Distribution S.A. 
1. Rue Parent 
B.P. 148 
DAKAR 
Tel: 215 671 
Telex: 587 

Systeme Service Consell (SSC) 
14, Avenue du Parachois 
DAKAR ETOILE 
Tel: 219976 
Telex: 577 

SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 
1150 Depot Road 
SINGAPORE, 0410 
Tel: 273 7388 
Telex: 34209 HPSGSO RS 
Cable: HEWPACK, Singapore 

Dynamar International Ltd. 
Unit 05-1 1 Block 6 
Kolam Ayer Industrial Estate 
SINGAPORE 1334 
Tel: 747-6188 
Telex: 26283 RS 

SOUTH AFRICA 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 120 
Howard Place, CAP€ PROVINCE 
7450 Swth Africa 
Tel: 27 121153-7954 
Telex: 57-20006 

Hewlett-Packard So Africa (Pty.) Ltd. 
2nd Floor Juniper House 
92 Overport Drive 
DURBAN 4067 
Tel: 27-31-28-4178 
Telex: 622954 

Hewlett-Packard So Africa (Pty.) Ltd. 
Shop 6 Llnton Arcade 
511 Cape Road 
Llnton Grange 
PORT ELIZABETH 8001 
Tel: 27141130 1201 
Telex: 24-2916 

Hewlett-Packard So Africa (Pty.) Ltd. 
Fountain Center 
Kalkoen Str. 
Monument Park Exl2 
PRETORIA 0105 
Tel: (012) 45 5725 
Telex: 32163 

Hewlett-Packard So Africa (Pty.) Ltd. 
Private Bag W e n d m  Mediterranean Engineering 
SANDTON 2144 

SUDAN 

6 Trading Co. Ltd. 
Tel: 27-11-802-5111,27-11-802-5~2~ P.O. BOX 1025 
Telex: 4-20877 SA KHARTOUM 
Cable: HEWPACK Johannesburg 

SPAIN 
Hewlett-Packard Espaiida, S.A. 
Calie Entenza. 321 

Tel: 31322 24 51,321 73 54 
Telex: 52603 hpbee 

Hewlett-Packard Espahoia, S.A. 
Caiie San Vlcente SIN 
Edificio Albia 11-78 
48001 WLBAO 
Tel: 41423 83 06 

Tel: 41 184 
Telex: 24052 

SWITZERLAND 
Hewiett-Packard (Schwelz) AG 
Clarastrasse 12 
CH-4058 BASEL 
Tel: 41-61-33-5920 

Hewlett-Packard (Schwelz) AG 
7, rue du Boisdu-Lan 
Case postale 365-1366 
CH-1217 MEYRIN 1 
Tel: (0041) 22-83-8-11 
Telex:27333 HPAG CH 

E.-BARCELONA 29 

Hewlett-Packard Espaiiola, S.A. 
Crta. N-Vi, Km. 16,400 
Las Rozas 
E-MADRID 
Tel: (1) 637.00.11 
Telex: 23515 HPE 

Avda. S. Francisco Javier, SIN 
Planta 10. Edificio Sevilla 2 

Tel: 54/64 44 54 
Telex: 72933 

H&t-Packard Espaoia, S.A. 

Hewlett-Packard (Schweiz) AG 
Allmend 2 

Tel: 41-57-31-21 11 
Telex: 53933 hpag ch 

Hewlett-Packard (Schwelz) AG 
Schwamendingenstrasse 10 

Tel: 4 1- 1-3 15-8 18 1 
Telex: 823 537 HPAG CH 

CH-8967 WIDEN 

Hewlett-Packard ESpahOla, S.A. Cable: HPAG CH 

CH-8050 ZURICH E-SEVILLA 5, SPAIN 

Isabel La Catollca, 8 SYRIA 
E-46004 VALENCIA General Electronic Inc. 
Tel: 34-6361 1354 
Telex: 63435 P.O. Box 5781 

Nuri Basha Ahnaf Ebn Kays Street 

Hewlett-Packard Espaiiola, S.A. DAMASCUS 
Av. de Zugazarte, 8 
Las Arenas-Guecho 
E-48930 VIZCAYA Cable: ELECTROBOR DAMASCUS 

Tel: 33-24-87 
Telex: 44-19-88 

WZCAYA Middle East Electronics 
Tel: 34-423-83 06 P.0.Box 2308 
Telex: 33032 Abu Rumaneh 

DAMASCUS 
SWEDEN Tel: 33 45 92 

Telex: 411 771 Meesy Hewlett-Packard Sverlae AB 
dstra Tullgatan 3 
s-20011 MALM 
Box 6132 
Tel: 46-40-702-70 
Telex: (854) 17886 (via Sphnga 
off ice) 

Hewlett-Packard Sverige AB 
Elementvagen 16 
S-7022 7 OREBRO 
Tel: 49-019-10-4820 
Telex: (854) 17886 (via Sphga olflce) 

Hewlett-Packard Sverlge AB 
Skalholtsgatan 9, Klsta 
P.O. Box 19 
5-16393 SPAWOA 
TeI: (08) 750-2000 
Telex: (854) 17886 
Telefax: (08) 7527781 

Hewlett-Packard Sverlge AB 
Box 266 
Topasgatan 1A 

(Gothenburg) 
Tel: 46-031-89-1000 
Telex: (854) 17886 (via Sphga 
Office) 

5-42123 VhRA-FRblUNDA 

TAIWAN 
Hewlett-Packard Talwan Ltd. 
THM Office 
2, Huan Nan Road 
CHUNG LI, Taoyuan 
Tel: (034) 929-666 

Hewlett-Packard Talwan Ltd. 
Kaohsiung Office 
I I IF ,  456, Chung Hslao 1st Road 
KAOHSIUNG 
Tel: (07) 2412318 

Hewlett-Packard Taiwan Ltd. 
8th Floor, Hewlett-Packard Bulldlng 
337 Fu Hsing North Road 
TAIPEI 
Tel: (02) 712-0404 
Telex: 24439 HEWPACK 
CabkHEWPACK Taipel 

Ing Llh Trading Co. 
3rd Floor, No. 7, Sect. 2 
Jen Ai Road 
TAIPEI 100 
Tel: (02) 394-8191 
Telex: 22894 SANKWANG 

THAILAND 
Unimesa Co. Ltd. 
2540 Sukumwlt Avenue 
Bangna 
BANGKOK 10260 
Tel: 662-398-6953 
Telex: 84439 Slmonco TH 
Cable: UNIMESA Bangkok 

Bangkok Business Equipment Ltd. 
5/5-6 Dejo Road 
BANGKOK 
Tel: 2344670,234-8671 
Telex: 87699-BEQUIPT TH 
Cable: BUSiQUIPT Bangkok 

TOGO 
Societe Africalne De Promotion 
lmmeuble Sageb 
Rue d'Atakpame 
P.O. Box 4150 
LOME 
Tel: 21-62-88 
Telex: 5357 

TRINIDAD a TOBAGO 
Caribbean Telecoms Ltd. 
Corner McAllister Street 6 
Eastern Main Road, Laventllle 
P.O. Box 732 

Tel: 624-4213 
Telex: 22561 CARTEL WG 
Cable: CARTEL, PORT OF SPAIN 

Computer and Controls Ltd. 
P.O. Box 51 
1 Taylor Street 

Tel: (809) 622-7719/622-7985 
Telex: 38722798 COMCON WG 
LOOGO AGENCY 1264 

Feral Assac. 
8 Fltzgerald Lane 

Tel: 62-36864,62-39255 
Telex: 22432 FERALCO 
Cable: FERALCO 

PORT-OF-SP AIN 

PORT-OF-SPAIN 

PORT -0 F - S P A I N 

TUNISIA 
Tunlsie Electronlque S.A.R.L. 
31 Avenue de la Libecte 
TUNIS 
Tel: 280-144 

Tunlsle Electronique S.A.R.L. 
94, Av. Jugurtha, Mutueilevllle 

Tel: 280144 
Telex: 13238 

Corema S.A. 
1 ter. Av. de Carthage 
TUNIS 
Tel: 253-821 
Telex: 12319 CABAM TN 

TURKEY 
E.M.A 
Mediha Eldem Sokak No. 4116 
Yenisehir 
ANKARA 
Tel: 319175 
Telex: 42321 KTX TR 
Cable: EMATRADE ANKARA 

1002 TUNIS-BELVEDERE 

Teknim Company Ltd. 
Iran Caddesi No. 7 
Karaklldere 
ANKARA 
Tel: 275800 
Telex: 42155 TKNM TR 

c 

Kurt 6 Kurt A.S. 
Mithatpasa Caddesl No. 75 
Kat 4 Kizilay 
ANKARA 
Tel: 318875161718 
Telex: 42490 MESR TR 

Saniva Bilglsayar Slstemleri AS. 
Buyukdere Caddesl 10316 
Gayrettepe 
ISTANBUL 
Tel: 1673180 
Telex: 26345 SANl TR 

Best Inc. 
Esentepe, Gazeteciler Sitesi 
Keskin Kalem 
Sokak 613, Gayrettepe 
ISTANBUL 
Tel: 172 1328,173 3344 
Telex: 42490 

UNITED ARAB 
EMIRATES 
Emitac Ltd. 
P.O. Box 1641 
SHARJAH 
Tel: 591181 
Telex: 68136 EMITAC EM 
Cable: EMITAC SHARJAH 

Emitac Ltd. 
P.O. Box2711 
ABU DHABI 
Tel: 620419-20 
Cable: EMITACH ABUDHABI 

c 
Emitac Ltd. 
P.O. Box 8391 
DUBAI, 
Tel: 377591 

Emltac Ltd. 
P.O. Box 473 
RAS AL KHAIMAH 
Tel: 28133.21270 

UNITED KINGDOM 
Customer In(armalion Centre 
Tel: 0734 777828 

ENGLAND 
Hewlett-Packard Ltd. 
Miller House 
The Ring, BRACKNELL 
Berks RG12 IXN 
Tel: 4413441424498 
Telex: 848733 

Hewlett-Packard Ltd. 
Customer Sales 6 Support 
Building 1 
Filton Road 
Stoke Gifford 
BRISTOL, BS12 6PZ 

Hewlett-Packard Ltd. 
Oakfield House. Oakfield Grove 
Clifton BRISTOL, Avon BS8 2BN f 
Tel: 44-272-736 806 
Telex: 444302 
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? 
dlett-Packard Ltd. 

9 Bridewell Place 
LONDON EC4V 6BS 
Tel: 44-01-583-6565 
Telex: 298163 

Hewlett-Packard Ltd. 
Pontefract Road 
NOR MA WON, 
West Yorkshire WF6 1RN 
Tel: 4419241895 566 
Telex: 557355 

Hewlett-Packard Ltd. 
The Quadrangle 
106-118 Station Road 
REOHILL, Surrey RH1 IPS 
Tel: 44-737-686-55 
Telex: 947234 

Hewlett-Packard Ltd. 
Avon House 
435 Stratford Road 
Shirley, SOLIHULL, West Mldlands 
E90 4BL 
Tel: 44-21-745-8800 
Telex: 339105 

Hewlett-Packard Ltd. 
Heathside Park Road 
Cheadle Heath. Stockport 
SK3 ORB, United Kingdom 
Tel: 44-061428-0828 
Telex: 668068 

Hewlett-Packard Ltd. 

?;LE4 
RIDGE, Middlesex UB8 1YH 

61.895 720 20 
Telex: 89313415 

Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, WOKINOHAM 
Berkshire RG 11 5AR 
Tel: 44-734-777-828 
Telex: 8471789 

NORTHERN IRELAND 
Hewlett-Packard (Ireland) Ltd. 
Carrickfergus Industrial Centre 
75 Belfast Road, Carrickfergus 
CO. ANTRIM ET38 8PM 
Tel: 09603 67333 

Cardiac Services Company 
95A Finaghy Road South 
BELFAST, BTlO OBY 
Tel: 0232-625566 
Telex: 747626 

SCOTLAND 
Hewlett-Packard Ltd. 
113 Springburn Place 
College Milton North 
EAST KILBRIDE, 674 5NU 
Tel: 041-332-6232 
Telex: 779615 

Hewlett-Packard Ltd. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031 331 1188 - Telex: 72682 HPSQFYG 

LTED STATES 
. ,ewlett-Packard Co. 
Customer Information Center 
Tel: (800) 752-0900 
Hours: 600 AM to 500 PM 
Pacific Time 

Alabama 
Hewlett-Packard Co. 
2100 Riverchase Center 
Building 100 - Suite 118 
BIRMINGHAM, AL 35244 
Tel: (205) 988-0547 
Fax: (205) 988-0547 X207 

Hewlett-Packard Co. 
420 Wynn Drive 
HUNTSVILLE, AL 35805 
Tel: (205) 830-2000 
Fax: (205) 830-1427 

Alaska 
Hewlett-Packard Co. 
4000 Old Seward Highway 
Suite 101 
ANCHORAGE, AK 99503 
Tel: (907) 563-8855 

Arizona 
Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, A2 85044 
Tel: (602) 273-8000 

Hewlett-Packard Co. 
3400 East Britannla Dr. 
Bldg. C, Suite 124 
TUCSON, AZ 85706 
Tel: (602) 573-7400 

Arkansas 
Hewlett-Packard Co. 
10816 Executive Center Dr 
Conway Bldg. Suite 116 
LITTLE ROCK,AR 72211 
Tel: (501) 376-1844 

Fax: (907) 561-7409 

Fax: (602) 273-8080 

Fax: (602) 573-7429 

Fax: (501) 221-3614 

California 
Hewlett-Packard Co. 
26701 W. Argoura Rd. 
CALABASAS, CA 91302 
Tal: (818) 880-3400 
Fax: (818) 8803437 

Hewlett-Packard Co. 
353 Lakeside Dr 
FOSTER CITY, CA 94404 
Tel: (415) 378-8400 

Hewlett-Packard Co. 
1907 North Gateway Blvd. 
FRESNO, CA 93727 
Tel: (209) 252-9652 
Fax: (209) 456-9302 

Hewlett-Packard Co. 
1421 S. Manhattan Av. 
FULLERTON, CA 92631 
Tel: (714) 999-6700 

Hewlett-Packard Co. 
7408 Hollister Ave. #A 
GOLETA, CA 931 17 
Tel: (805)685-6100 
Fax: (805) 685-6163 

Hewlett-Packard Co. 
9800 Mulrlando Ave. 
IRVINE, CA 92718 
Tel: (714)472-3000 

Fax: (415) 378-8405 

Fax: (714) 778-3033 

Fax: (714)581-3607 

Hewlett-Packard Co. 
2525 Grand Avenue 
LONG BEACH, CA 90815 
Tel: (213) 498-1 11 1 

Hewlett-Packard Co. 
5651 West Manchester Ave. 
LOS ANGELES, CA 90009 
Tel: (213) 337-8000 

Hewlett-Packard Co. 
321 E. Evelyn Ave. 
Bldg. 330 
MOUNTAIN VIEW, CA 94039 
Tel: (415) 694-2000 

Hewlett-Packard Co. 
5161 Lankershlm Blvd. 
NORTH HOLLYWOOD, CA 91601 
Tel: (818) 505-5600 
Fax: (818) 505-5875 

Hewlett-Packard Co. 
5725 W. Las Positas Blvd. 

Tel: (415)460-0282 

Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
SACRAMENTO, CA 95852 
Tel: (916) 929-7222 

Hewlett-Packard Co. 
9606 Aero Drive 
SAN DIEGO, CA 92123 
Tel: (619) 279-3200 

Hewlett-Packard Co. 
50 Fremont St. Suite 200 
SAM FRANCISCO, CA 94105 
Tel: (415) 882-6800 

Hewlett-Packard Co. 
3003 Scott Boulevard 
(ANTA CLARA, CA 95054 
Tel: (408) 988-7000 

Hewlett-Packard Co. 
5280 Valentine Rd. Suite 205 
VENlWRA, CA 93003 
Tel: (805) 658-6898 
Fax: (805) 650-0721 

Colorado 
Hewlett-Packard Co. 
2945 Center Green Court South 
Suite A 
BOULDER, CO 80301 
Tel: (303) 499-6655 
Fax: (303) 9383025 

Fax: (213) 494-1986 

Fax: (213) 337-8338 

Fax: (415) 694-0600 

PLEASAWON, CA 94566 

Fax: (415) 460-0713 

Fax: (916) 927-7152 

Fax: (619) 541-7376 

Fax: (415) 882-6805 

Fax: (408) 988-7103 

Hewlett-Packard Co. 
115 Glastonbury Blvd 
GLASTONBURY, CT 06033 
Tel: (203) 633-8100 
Fax: (203) 659-6087 

Florida 
Hewlett-Packard Co. 
5900 N. Andrews, Suite 100 

Tel: (305) 938-9800 

Hewbtt-Packard Co. 
6800 South Point Parkway 
Suite 301 
JACKSONVILLE, FL 32216 
Tel: (904) 636-9955 

HBwlett-Packard Co. 
255 East Drive, Suite B 
MELBOURNE, FL 32901 
Tel: (407) 729-0704 
Fax: (407) 723-4557 

Hewlett-Packard Co. 
6177 Lake Ellenor Drlve 
ORLANDO, FL 32809 
Tel: (407) 859-2900 

Hewbtt-Packard Co. 
4700 Bayou Blvd. 
Building 5 
PENSACOLA, FL 32503 
Tel: (904) 476-8422 
Fax: (904)476-4116 

Hewlett-Packard Co. 
5550 Idlewild, 1150 
TAMPA, FL 33634 
Tel: (813) 884-3282 

FORT LAUDERDALE, FL 33309 

Fax: (305) 938-2293 

Fax: (904) 636-9955 

Fax: (407) 826-9309 (2) 

Fax: (813) 889-4445 

Georgia 
Hewlett-Packard Co. 
2015 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 

Hewlett-Packard Co. 
3607 Parkway Lane 
Suite 300 
NORCROSS, GA 30092 
Tel: (404) 448-1894 
Fax: (404) 246-5206 

Fax: (404) 980-7669 

Hawaii 
Hewlen-Packard Co. 
Pacific Tower 
1001 Bishop St. 
Suite 2400 
HONOLULU, HI 96813 
Tel: (808) 526-1555 
Fax: 1808) 536-7873 . .  

Hewlett-Packard Co. 
24 lnverness Place, East 
ENGLEWOOD, CO 801 12 
Tel: (303) 649-5000 

Idaho 
Hewlett-Packard Co. 
11309 Chinden Blvd. 
BOISE. ID 83707 Fax: (303) 649-5787 

Connecticut 
Hewlett-Packard Co. 
3 Parkland Dr. 
DARIEN, CT 06820 
Tel: (203) 656-0040 
Fax: (203) 656-5563 

Tel: (208) 323-2700 
Fax: (208) 323-2528 

Illinois 
Hewlett-Packard Co. 
2205 E. Empire St. 
BLOOMINGTON, IL 61704 
Tel: (309) 662-9411 

Hewlett-Packard Co. 
525 W. Monroe St., Suite 1308 
CHICAGO, IL 60606 
Tel: (312) 930-0010 

Hewlett-Packard Co. 
1200 East Diehl Road 
NAPERVILLE, IL 60566 
Tal: (312)357-8800 

Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 

Indiana 
Hewlett-Packard Co. 
11911 N. Meridianst. 
CARMEL, IN 46032 
Tel: (317) 844-4100 
Fax: (317) 843-1291 

Hewlett-Packard Co. 
111 E. Ludwig Road 
Suite 108 
FT. WAYNE, IN 46825 
Tel: (219) 4824283 

Fax: (309) 662-0351 

Fax: (312) 930-0986 

Fax: (312) 357-9896 

Fax: (312) 259-5878 

Fax: (219) 482-9907 

Iowa 
Hewlett-Packard Co. 
4050 River Coude Dr. 
CEDAR RAPIDS, IA 52402 
Tel: (319)393-0606 

Hewlett-Packard Co. 
4201 Corporate Dr. 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 
Fax: (515) 224-1870 

Fax: (319) 378-1024 

Kansas 
Hewlett-Packard Co. 
North Rock Business Park 
3450 N. Rock Rd. 
Suite 300 
WICHITA, KS 67226 
Tel: (316) 636-4040 
Fax: (316)682-8155 

Kentucky 
Hewlett-Packard Co. 
305 N. Hurstbourne Lane, 
Suite 100 
LOUISVILLE, KY 40222 
Tel: (502) 426-0100 
Fax: (502) 426-0322 

Louisiana 
Hewlett-Packard Co. 
160 James Drive East 
ST. ROSE, LA 70087 
Tel: (504) 467-4100 
Fax: (504) 467-4100 x 5986 
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n SALES OFFICES 
Arranged alphabetically by country (cont'd) LJ 
UNITED STATES Nebraska 
(Cont'd) Hewlett-Packard 

11626 Nicholas St. 
Mary I and OMAHA, NE 68154 
Hewlett-Packard Co. Tel: (402) 493-0300 
3701 Koppers Street Fax: (402) 493-4334 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 New Jersey 
Fax: (301) 362-7650 Hewlett-Packard Co. 

120 W. Century Road 
PARAMUS, NJ 07652 Hewlett-Packard Co. 
Tei: (201) 265-5000 2 Choke Cherry Road 

ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
Fax: (301) 258-5986 Hewlett-Packard Co. 

Massachusetts PARSIPPANV, NJ 07054 
Hewlett-Packard Co. Tel: (401) 682-4000 
1775 Minuteman Road Fax: (401) 682-4031 

Hewlett-Packard Co. ANDOVER, MA 01810 

20 New England Av. West Tel: (617)682-1500 

PISCATAWAV, NJ 08854 
Hewlett-Packard Co. Tel(201) 562-6100 
29 Burilngton Mali Rd Fax: (201) 5626246 
BURLINGTON, MA 01803-4514 
Tel: (617) 270-7000 New Mexico 

Hewlett-Packard Co. 
7801 Jefferson N.E. 
ALBUPUEROUE, NM 87109 Michigan 
Tei: (505) 823-6100 Hewlett-Packard Co. 

Fax: (505) 823-1243 3033 Orchard Vista S.E. 
GRAND RAPIDS, MI 49506 
Tel: (616) 957-1970 Hewlett-Packard Co. 
Fax: (616) 9569022 1362-C Trinity Dr. 

10s AUMOS, NM 87544 Hewlett-Packard Co. 
39550 Orchard Hill Place Drive Tek (505) 6624700 

Fax: (505) 662-4312 NOVI, MI 48050 
Tei: (313) 349-9200 
Fax: (313) 349-9240 Hewlett-Packard Co. 
Hewlett-Packard Co. 
560 Kids Rd. ALBANY, NY 12205 
Suite 101 Tel: (518)456-1550 
TROV, MI 48084 Fax: (518) 458-1550 x 0393 

Hewlett-Packard Co. Tel: (313) 362-5180 
130 John Muir Dr. 
AMHERST, NY 14228 
Tel: (716) 6893003 Minnesota 

Hewlett-Packard Co. Fax: (716) 636-7034 2025 W. Larpenteur Am. 
ST. PAUL, MN 55113 Hewlett-Packard Co. 
Tel: (612) 644-1 100 200 Cross Keys Office Park 
Fax: (612) 344-5273 FAIRPORT, NY 14450 

Tel: (716) 223-9950 
Mississippi Fax: (716) 223-6331 
Hewlett-Packard Co. 

JACKSON, MS 39216 7641 Henry Clay Blvd. 
Tel: (601) 982-9365 LlVERWOl, NY 13088 
Fax: (601) 362-8958 Tel: (315) 451-1820 

Hewlett-Packard Co. Missouri 
No. 1 Pennsylvania Plaza Hewlett-Packard Co. 

55th Floor 6601 Westchester Ave. 

34th Street &7th Avenue KANSAS CITY, MO 64131 

MANHAlTAN NY 10119 Tel: (816) 737-0071 

Tel: (212) 971-0800 Fax: (816) 737-4690 

Hewlett-Packard Co. Fax: (212) 330-6967 

Hewlett-Packard Co. 13001 Hollenberg Drlve 

Executive Square OfRce Bidg. BRIDGETON, MO 63044 

66 Middlebush Rd. Tel: (314)344-5100 

WAPPINGERS FAUS, NY 12590 Fax: (314) 344-5273 

Tel: (914) 298-9125 
Fax: (914) 298-9154 

Fax: (201) 599-5382 

10 Silyn Way 

Fax: (617) 682-1500 x 2619 

Fax: (617) 221-5240 

New York 

5 Computer Drive Swth 

F a  (313) 362-3028 

1675 Lakeland Dr., Suite 102 H m - P a c k W d  Co. 

FaX:(315)451-182OX255 

Hewlett-Packard Co. 
2975 Westchester Ave 
PURCHASE, NY 10577 
Tel: (914) 935-6300 
Fax: (914) 935-6497 

Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURV, NY 11797 
Tel: (516) 682-7800 

North Carolina 
Hewlett-Packard Co. 
305 Gregson Dr. 
CAW, NC 27511 
Tel: (919) 467-6800 

Hewlett-Packard Co. 
9401 Arrow Point Blvd 
Suite 100 
CHARLOTTE, NC 28217 
Tel: (704) 527-8780 

Hewlett-Packard Co. 
5605 Roanne Way 

Tel: (919) 852-1800 

Ohio 
Hewlelt-Packard Co. 
2717 S. Arlington Road 
AKRON,OH 44312 
Tel: (216) 644-2270 
Fax: (216) 644-7415 

Hewlett-Packard Co. 
4501 Enklne Road 

Tel: (513) 891-9870 
Fax: (513) 891-0033 

Hewlett-Packard Co. 
15885 Sprague Road 
STRONGSVILLE, OH 44136 
Tel: (216) 243-7300 
Fax: (216) 234-7230 

Hewlett-Packard Co. 
9080 Sprlngboro Pike 
MIAMISBURG, OH 45342 
Tei: (513) 433-2223 

Fax: (516) 682-7806(2) 

Fax: (919) 469-9441 

Fax: (704) 523-7857 

GREENSBORO, NC 27420 

Fax: (919) 547-1997 

CINCINNATI, OH 45242 

Fax: (513) 433-3633 

Hewlett-Packard Co. 
One Maritime Plaza, 5th 
720 Water Street 
TOLEDO, OH 43604 
Tel: (419) 242-2200 
Fax: (419) 241-7655 

I floor 

Hewlett-Packard Co. 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
Tel: (614) 891-3344 

Oklahoma 
Hewlelt-Packard Co. 
3525 N.W. 56th St. 
Suite C-100 
OKLAHOMA CITY,OK 73112 
Tel: (405) 946-9499 

Fax: (614) 891-1476 

Fax: (405) 942-2127 
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Hewlett-Packard Co. 
6655 South Lewis, 
Suite 105 
TULSA, OK 74136 
Tel: (918) 481-6700 

Oregon 
Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
WILSONVIUE, OR 97070 
Tel: (503) 682-8000 

Pennsylvania 
Hewlett-Packard Co. 
Heatherwood Industrial Park 
50 Dorchester Rd. 
Route 22 
HARRISBURG, PA 171 12 
Tel: (717) 657-5900 

Hewlett-Packard Co. 
11 1 Zeta Drive 
PI'ITSEURGH, PA 15238 
Tel: (412) 782-0400 

Hewlett-Packard Co. 
2750 Monroe Boulevard 
VAUEV FORGE, PA 19482 
Tel: (215) 666-9000 
Fax: (215) 6662034 

South Carolina 
Hewlett-Packard Co. 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 29210 
Tel: (803) 732-0400 
Fax: (803) 732-0606 

Hewlett-Packard Co. 
545 N. Pleasantburg Dr. 
Suite 100 
GREENVKLE, SC 29607 
Tel: (803) 232-8002 

Tennessee 
Hewlett-Packard Co. 
One Energy Centr. Suite 200 
Pellissippi Pkwy. 
KNOXVILLE, TN 37932 
Tel: (615) 966-4747 

Hewlett-Packard Co. 
889 Ridw Lake Blvd., 
Suite 100 
MEMPHIS, TN 381 19 
Tel: (901) 763-4747 

Fax: (918)481-2250 

Fax: (503) 682-6155 

Fax: (717) 657-5946 

Fax: (412)963-1300 

Fax: (803) 232-8739 

Fax: (615) 966-4747 x 138 

Fax: (901) 762-9723 

Hewlett-PWkWd Co. 
44 Vantage Way, 
Suite 160 
NASHVILLE, TN 37228 
Tel: (615) 2551271 
Fax: (615) 726-2310 

Texas 
Hewlett-Packard Co. 
1826P Kramer Lane 
AUSTIN, TX 78758 
Tei: (512)835-6771 
Fax: (512) 835-6739 

Hewlett-Packard Co. f 
5700 Cromo Dr 
EL PASO, TX 79912 
Tel: (915) 833-4400 

Hewlett-Packard Co. 
10535 Harwin Drlve 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
Fax: (713) 776-6495 

Hewlett-Packard Co. 
3301 West Royal Lane 
IRVING, TX 75063 
Tel: (214) 869-3377 
Fax: (214) 830-8951 

Hewlett-Packard Co. 
109 E. Toronto, Suite 100 
McALLEN, TX 78501 
Tel: (512) 630-3030 
Fax: (512) 630-1355 

Hewlett-Packard Co. 
930 E. Campbell Rd. 
RICHARDSON, TX 75081 
Tel: (214) 231-6101 
Fax: (214) 699-4437 

Hewlett-Packard Co. 
14100 San Pedro Am.. Suite 100 
SAN ANTONIO, TX 78233 
Tei: (512) 494-9336 
Fax: (512) 491-1299 

Utah 
Hewlett-Packard Co. 
3530 W. 2100 South St. 
SALT LAKE CITY, UT 84130 
Tei: (801) 974-1700 
Fax: (801)974-1780 

Virginia 
Hewlelt-Packard Co. 
840 Greenbrier Clrcle 
Suite 101 
CHESAPEAKE, VA 23320 
Tel: (804) 424-7105 
Fax: (804) 424-1494 

Hewlett-Packard Co. 
4305 Cox Road 
GLEN ALLEN, VA 23080 
Tel: (804) 747-7750 

Hewlett-Packard Co. 
2800 EleCtric Road Suite 100 
ROANOKE, VA 24018 
Tel: (703) 774-3444 

Fax: (915) 581-8097 

r 

Fax: (804) 747-6580 

Fax: (703) 989-8049 

Washington 
Hewlett-Packard Co. 
15815 S.E. 37th Street 
BELLEWE, WA 98006 
Tel: (206) 643-4000 

Hewlett-Packard Co. 
N. 1225 Argonne Rd 
SPOKANE, WA 99212 
Tel: 1509) 922-7000 

Fax: (206) 643-8748 

Fax:'(509) 927-4236 c 



st Virginia 
Hewleft-Packard Co. 
501 56th Street 
CHARLESTON, WV 25304 
Tal: (304) 925-0492 
Fax: (304) 925-1910 

Wisconsin 
Hewlett-Packard Co. 
275 N. Corporate Dr. 
BROOKFIELD, WI 53005 
Tel: (414) 792-8800 

URUGUAY 
Pablo Ferrando S.A.C. e I. 
Avenida ltalia 2877 
Casilla de Correo 370 
MONTEVIDEO 
Tel: 59-82-802-588 
Telex: 398802586 

F a :  (414) 792-0218 

Olympla de Uruguay SA. 
Maquines de Oficina 
Avda. del LiLwiador 1997 
Casilla de Correos 6644 
MONTEVIDEO 
Tel: 91-1809,98-3807 
Telex: 6342 OROU UY 

VENEZUELA 
Hewlett-Packard de Venezuela C.A. 
3A Transversal Los Ruices Norte 
Edificio Segre 1-2 B 3 
Apartado 50933 
CARACAS 1050 
Tel: (582) 239-5664 
Telex: 251046 HEWPACK 

Analyticel Supplies, CA 
Quinta #lo3 lmpermes 
Av El Centro 
Los Chorros 
Apartado 75472 

Tel: 364904,2394047 
Telex: 26274 CABIC 

CARACAS 

Tecnologica Medica del Caribe, C.A. 
Multicentro Empresarial del ESte 
Ave. Libertador 
Edif. Llbertador 
N u c k  "C' - ORclna 51-52 
CARACAS 
Tel: 3398671333780 

Hewlett-Packard de Venezuela C.A. 
Residenclas Tia Betty Local 1 
Avenida 3 Y con Calle 75 
MARACAIBO, Estado Zulia 
Apartado 2646 
Tel: 586175669 
Telex: 62464 HPMAR 

Hewlett-Packard de Veneutala C.A. 
Urb. Lomas de Esle 
Torre Trebol - Pis0 11 
VALENCIA, Estado Carabobo 
Apartado 3347 
Tel: (5841) 222992 

YUGOSLAVIA 
Do Hermes 
GeMtral Zdanova 4 
YU-11OOO BEOGRAD 
Tel: (01 1) 342 641 
Telex: 11433 

Do Hermes 
Ctllovska 73 
YU-61000 LJUBLJANA 
Tel: (061) 553 170 
Telex: 31583 

Elektrotehna 
Titova 51 
YU61OOO LJUBLJANA 

Do Hermes 
Kralja Tomislava 1 
YU-71OOO SARAJEVO 
Tel: (071) 35 859 
Telex: 41634 

ZAIRE 
Computer 8 Industrial Engineering 
25, Avenue de la Justice 
B.P. 12797 
KINSHASA, Gombe 
Tel: 32063 
Telex: 21552 

ZAMBIA 
R.J. Tilbury (Zambia) Ltd. 
P.O. Box 32792 
LUSAKA 
Tel: 215590 
Telex: 40128 

ZIMBABWE 
Field Technical Sales (Prh'ate) Limited 
45, Kelvin Road North 
P.O. Box 3458 
SALISBURY 
Tel: 705 231 
Telex: 4-122 RH 
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