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Unveiling the Agilent 33220A PSI: A Comprehensive Guide

In the realm of precision signal generation, the Agilent 33220A PSI stands out as a versatile and reliable
instrument. Whether youre a seasoned engineer, a research scientist, or a hobbyist working on intricate RF
projects, understanding the capabilities of this function generator is essential for achieving accurate measurements
and high quality signal synthesis. This article explores the technical specifications, practical applications, and
maintenance tips for the Agilent 33220A PSI, while weaving in SEO friendly keywords such as “Agilent 33220A/
“function generator,” and “signal synthesis” to ensure it reaches the right audience.

What Is the Agilent 33220A PSI?

The Agilent 33220A PSI (Precision Signal Interface) is a compact, high performance function generator designed
for generating a wide range of waveforms with exceptional accuracy. Built on Agilent’s (now Keysight Technologies)
heritage of precision instrumentation, the 33220A PSI delivers low phase noise, high harmonic distortion
performance, and a user friendly interface that simplifies complex signal generation tasks.

Key Features at a Glance

e Frequency Range: 10 /Hz to 20 /MHz

e Amplitude Range: 0 /V to 10 /V (x5 /V)

* Waveform Types: Sine, square, triangle, sawtooth, pulse, and arbitrary waveforms
¢ Resolution: 0.1 /Hz frequency resolution, 0.1 /mV amplitude resolution

e Phase Noise:

Built in Calibration: Automatic self calibration every 24 /hours

e Connectivity: RS 232, GPIB, USB, and optional PXI expansion

Why Engineers Choose the Agilent 33220A PSI

When selecting a function generator, engineers weigh several factors: signal fidelity, ease of use, expandability, and
cost. The Agilent 33220A PSI excels in each area, making it a top choice for applications ranging from RF testing to
audio signal processing.

Signal Fidelity and Precision

With its low harmonic distortion ("d 0.01 % at 10 MHz) and minimal phase noise, the 33220A PSI ensures that the
generated signals closely mimic real world conditions. This precision is vital for testing oscillators, mixers, and
amplifiers, where even a slight deviation can lead to inaccurate performance metrics.

Versatile Waveform Generation

The instrument’s ability to produce standard and arbitrary waveforms allows users to simulate complex modulated
signals, such as QAM or OFDM, without requiring additional hardware. The onboard waveform editor, accessible
via the front panel or remote software, simplifies waveform design and iteration.

Ease of Integration

With multiple communication interfaces, the 33220A PSI can be seamlessly integrated into automated test rigs. Its



GPIB and USB connections support scripting via LabVIEW, MATLAB, or Python, enabling high throughput testing
and data acquisition.

Technical Deep Dive: Inside the Agilent 33220A PSI

Understanding the internal architecture of the 33220A PSI can help users optimize performance and troubleshoot
issues effectively. Below we break down the core components that contribute to its outstanding performance.

Signal Generation Path

 Direct Digital Synthesizer (DDS): The DDS core offers phase coherent signal generation with sub Hertz
frequency resolution. Its high speed DACs output analog waveforms that are subsequently filtered to reduce
spurious content.

¢ Low Noise Amplifier (LNA): Amplifies the output signal while maintaining signal integrity, ensuring that the
output voltage range remains flat across the entire frequency spectrum.

¢ Analog Filters: A combination of low pass and band stop filters suppresses out of band noise and harmonic
distortion, resulting in cleaner waveforms.

Calibration Engine

The 33220A PSI incorporates an internal calibration routine that compensates for temperature drift, component
aging, and supply voltage variations. The calibration sequence adjusts the DDS reference clock, DAC offsets, and
output gain, maintaining accuracy within +0.5 /% over 24 /hours.

Power Management

To support field deployments, the instrument features an efficient power supply that can operate from 100-240 VAC
or 12-24 VDC. The PSU’s low ripple design minimizes output noise, an essential attribute for high frequency
applications.

Applications Across Industries

The Agilent 33220A PSI's flexibility makes it suitable for a broad range of industries. Below are some of the most
common use cases.

RF and Microwave Engineering

In RF labs, the 33220A PSI is used to generate local oscillator signals, test frequency synthesizers, and provide
reference tones for phase locked loops (PLLS). Its low phase noise performance is crucial for ensuring accurate PLL
lock times and frequency stability.

Audio Engineering
Audio engineers rely on the 33220A PSI to generate test tones for equalization, speaker testing, and acoustic

measurements. The instrument’s high resolution amplitude control allows for precise level adjustments, which is
essential when calibrating audio equipment.

Embedded Systems Development

Developers use the 33220A PSI to supply clock signals, trigger pulses, and data streams to embedded
microcontrollers and FPGAs. The instrument’s ability to generate pulse trains with programmable duty cycles and
jitter characteristics simplifies the debugging of timing critical systems.

Research and Development

Academic researchers employ the 33220A PSI for experiments that require accurate waveform synthesis, such as



signal processing research, biomedical signal generation, and optical communication testing. Its arbitrary waveform
capability enables the creation of custom test signals that mimic real world data patterns.

Operating the Agilent 33220A PSI: A Step by Step Guide

Getting the most out of the 33220A PSI involves mastering its user interface, software control, and calibration
procedures. This section provides a practical walkthrough.

Front Panel Setup

Power On: Connect the instrument to a stable power source and press the power button.

Select Waveform: Use the waveform selector knob to choose sine, square, triangle, sawtooth, or pulse.
Set Frequency: Turn the frequency dial or input the desired value in the frequency box.

Adjust Amplitude: Use the amplitude knob to set the output voltage, ensuring it stays within the £5 /V limit.
Enable Output: Toggle the output switch to “ON” and verify the signal on an oscilloscope.
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Remote Control via GPIB/USB

For automated testing, connect the 33220A PSI to a PC via GPIB or USB. Use the Keysight 10 Libraries Suiteto
communicate with the instrument. Sample VISA commands include:

¢ OUTP ON — Enable output

« FREQ 1.5E6 — Set frequency to 1.5 /MHz
¢ VOLT 5 — Set amplitude to 5 /V

¢ FUNC SIN — Select sine wave

Calibration Procedure

1. Navigate to the Calibration menu on the front panel.

2. Select Auto Cal and follow the on screen prompts.

3. The instrument will run a series of internal checks, adjusting the DDS reference and DAC offsets.
4. After calibration, verify the output on an oscilloscope to confirm accuracy.

Troubleshooting Common Issues

Even the most reliable instruments can encounter hiccups. Below are some common problems and their solutions.

Output Not Turning On

¢ Check that the output switch is set to “ON.”
« Verify that the instrument has power and that the power indicator light is illuminated.
e Ensure that the output is not disabled via software (e.g., OUTP OFF command).

Signal Distortion or Harmonic Content

e Confirm that the output amplitude is within the specified range.
e Perform a calibration to correct any DAC offset errors.
¢ Inspect the output cables and connectors for damage.

Unexpected Frequency Drift

e Check the temperature of the instrument’s environment; extreme temperatures can affect the DDS reference
clock.

« Verify that the power supply is stable and within the specified voltage range.

¢ Re run the auto calibration routine to recalibrate the frequency reference.



Maintenance and Longevity Tips

Proper maintenance extends the life of the Agilent 33220A PSI and ensures consistent performance. Follow these
guidelines to keep your instrument in top shape.

Regular Calibration
Schedule an auto calibration at least once a week, or more frequently if the instrument is used in a high precision
environment.

Environmental Controls

* Keep the instrument in a temperature controlled room (20-25 /°C).
¢ Avoid exposure to high humidity or dust; use a protective cover when not in use.

Power Supply Hygiene

» Use surge protectors to guard against power spikes.
¢ Check the power cables for fraying or loose connections.

Software Updates

Periodically download firmware updates from Keysight's support website. Updated firmware can improve stability
and add new features.

Comparing the 33220A PSI to Competitors

When evaluating a function generator, it's useful to compare it against similar models from other manufacturers.
Below is a quick comparison between the Agilent 33220A PSI, the Tektronix AFG3102, and the Rohde &amp;
Schwarz SMF 1001.
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