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Direct Radar Signal Generation  
and Acquisition  
with Modular High-speed AWGs and Digitizers – Part 2 

In part one of this application note series we provided an overview on the challenges 

that are introduced with modern radar signals and the instruments you can use to 

overcome them. 

 

In the second application note of this series you well learn how to use various methods 

to create modern radar signals. This includes multi-channel RF generation for phased 

antennas, sequencing of various pulse patterns and how to deal with imperfections in 

signal generation through waveform correction 

 

Generation and 

detection of radar 

signals have changed 

dramatically in the past 

30 years. Today’s 

digital signal 

processing capabilities 

offer a wide range of 

possibilities to simulate 

radar signals and 

include simulated 

objects to verify the 

performance of a radar 

system. 
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Generating RADAR waveforms with advanced AWGs 

AWGs have always been part of most vector signal generators (VSA), either as an internal 

module or as the source of the IQ signals fed to the external modulation inputs. The block 

diagram of an AWG looks very similar to that of an oscilloscope with the exception that the signal 

flow is in the opposite direction. General-purpose AWGs generate one or more channels by 

loading the mathematically calculated samples into the waveform memory, which is connected to 

a DAC. This runs at a variable sampling clock to reconstruct the correct timing for the waveform. 

Waveforms that can be generated using this scheme are only limited by the quality of the DAC, 

the analog bandwidth of the output stages, and the limitations associated to any sampled signal. 

Probably, the most important consideration for any given application is the waveform bandwidth, 

which has to fulfil the Nyquist Sampling Theorem. The theorem states that frequency components 

that can be reconstructed by the DAC range from DC up to half the sampling rate (known as the 

First Nyquist Band). Ideal and real-world DACs produce images in the frequency-domain around 

multiples of the sampling frequency. For many applications, images are an unwanted effect of the 

digital-to-analog conversion process. However, under some conditions and for some bandwidth-

limited signals, images can be selected (typically using a band-pass filter) to generate useful RF 

waveforms. There are basically three ways to generate a modulated RF signal involving AWGs 

(Figure 2): 

• Baseband Generation:  

A two-channel AWG generates a pair of baseband IQ signals which is fed into an analog 

quadrature modulator (Figure 2, image a). The bandwidth required for each channel in the 

AWG is one half of the modulation BW for that signal. As modulation BW is quite limited 

compared to the RF carrier frequency, the requirements for the sampling rate for such AWGs 

is moderate (several hundred MHz). 

• IF Generation:  

A one-channel AWG generates a modulated RF carrier at a lower frequency (Figure 2, image 

a). This signal is then upconverted to the required carrier frequency. Bandwidth requirements 

increase in this case as the sampling rate must be high enough to accommodate the IF 

carrier frequency plus half of the modulation BW. The IF carrier frequency must be at least 

half the modulation BW. Even selecting the lowest possible IF frequency, sampling rates 

must be higher than twice the modulation bandwidth. 

• Direct RF Generation:  

Also known as DDS (Direct Digital Synthesis). Within this concept, a one-channel AWG 

generates the signal right at the desired carrier frequency (Figure 2, image b). Sampling rate 

requirements are typically very high as both the carrier and the modulation bandwidth must 

be accommodated in the Nyquist band. For signals with an RF carrier frequency much higher 

than the modulation bandwidth, the sampling rate must be significantly higher than twice the 

RF carrier when using the first Nyquist band, and much lower when using a higher order 

Nyquist bands. This strategy avoids the need of an external modulator or up-converter. 
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Figure 2: AWGs can generate radar (and any RF) signals following two different basic schemes. In a) two AWG channels generate 
an IQ pair feeding an IQ modulator to reach the target IF/RF frequency. In b) a high-speed AWG directly generates the modulated 
RF carrier (method often identified as DDS, or Direct Digital Synthesis) in any of the Nyquist bands of the DAC supported by the 
AWG analog bandwidth. In ultra-high-speed AWGs, such as the M8195A, using the second Nyquist band is impossible given the 
available analog bandwidth. 

 

The latest generation of high-speed AWGs from Keysight opens the door to the direct RF 

generation at carriers up to 40 GHz with modulation bandwidths far beyond what is currently 

required. Generating signals in the first Nyquist band is always preferable given the higher 

amplitude, flatness and dynamic range that can be obtained there. Additionally, the analog 

bandwidth of high-speed AWGs (sample rate > 50 GSa/s) greatly attenuates images in the 

second and third Nyquist bands. 

The Keysight M8195A 4-channel AWG is an AXIe module with 65 GSa/s sampling rate and a 

usable bandwidth greater than 32 GHz with an in band 80 dBc SFDR (Spurious Free Dynamic 

Range) of a 100 MHz signal. The M8195A incorporates 1MSample of internal memory in the DAC 

chip that can feed all four DACs at full speed. The additional high capacity internal waveform 

memory can be segmented and supports advanced sequencing. (Figure 3). 

 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/us/en/products/arbitrary-waveform-generators/m8100-series-arbitrary-waveform-generators.html
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Figure 3: Simplified block diagram of the M8195A. It incorporates four synchronized DAC blocks in one ASIC. Each DAC can use 
the internal waveform memory (1MSample) without limitations, or a massive external waveform memory (up to 16 GSamples). The 
massive memory can transfer a maximum of 65 GSamples/s so it can support one channel at full speed (1X mode), two channels at 
half the speed (2X mode), and all four channels 1/4 the speed (4X mode). DACs always work at full speed and the DAC block 
incorporates an interpolating FIR filter used to correct flatness or select a given Nyquist band in the 2X or 4X modes, while removing 
the unwanted images. 

 

The DACs in the M8195A always operate at full speed independent of the waveform memory 

mode. By applying an interpolation real-time FIR filter, the access rate of the waveform memory 

can be adopted to the DAC sampling rate (Figure 4). Up-sampling is accomplished by adding one 

(mode 2X) or three (mode 4X) zeros (zero-padding) for every actual sample coming from the 

massive external waveform memory (Figure 4, image b). The FIR filter then interpolates to insert 

the extra samples. The number of taps available for each FIR filter depends on the extended mode 

being used: 16 for the 1X mode, 32 for the 2X mode, and 64 for the 4X mode. As coefficients for 

the FIR can be freely defined, different responses can be obtained. Some of them are already pre-

defined (Figure 4, images c and d) while users can load their own. For example, to compensate for 

frequency dependent losses including the frequency response of the AWG itself.  

Internal FIR can be used for waveform up-conversion within the first Nyquist band (32.5 GHz) for 

the final DAC sampling rate (up to 65 GSa/s). Direct generation of Radar waveform requires 

modulating a carrier with a wideband signal. Figure 4d shows an example on how to generate a 

signal with up to 8 GHz modulation BW in the third Nyquist Band, applicable for any channel of 

the M8195A operating in the 4X extended mode. The right interpolation filter can isolate the 

image in the third Nyquist band caused by the reduced sampling rate while nulling the others. In 

this way, all the power goes to the desired band and there is no need for a specific analog band-

pass filter at the output. In fact, for a bandwidth limited waveform, the output waveform will be the 

same that would be generated by the AWG at full speed (Figure 5). The difference is that the 4X 

extended mode permits using all four channels in extended mode while reducing the number of 

samples by a factor of four, increasing the maximum time-window and/or the number of segments 

that can be stored in memory in the same way. 

 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Figure 4: The interpolating FIR block attached to each DAC in the M8195A can be used to select a given image in the 2X and 4X mode. 
In this example, a signal of a wideband radar signal @ 20 GHz is generated directly in the 1X mode (a) @ 64GSa/s. In this mode, 
massive memory (and waveform memory segmentation and sequencing) is available for a single channel only. In order to use the four 
channels, a possible solution is generating the signal in the 4X mode and use the third Nyquist band of a 4GHz carrier @ 16GSa/s. In b), 
a zero-padding scheme is applied using the internal FIR. Overall power goes down by 12dB, and the unwanted images must be removed 
using an external analog band-pass filter. In c), the standard, predefined “Zero Order Hold” FIR filter for the 4X mode is selected. This is 
equivalent to use a 16GSa/s DAC. The wanted image is affected by the 16GSa/s Sinc(f) response. Although the overall power will be 
much higher, the amplitude of the useful image in the third Nyquist band will be lower. In d), the standard predefined “Nyquist” filter is 
used. As this filter selects only the first Nyquist band, the image in the third band simply disappears. Finally, in d), a “Third Nyquist Band” 
FIR filter is applied. In this case all the power is available for the useful waveform as it is generated in the actual first Nyquist band of the 
DAC running at full speed with excellent flatness. In fact, the waveform generated using this scheme will be the same as that in case a), 
but in this case all the four channels will be connected to the massive memory as they can work in the extended mode. 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Figure 5: The M8195A’s SFP shows the FIR panel with the Third Nyquist band filter coefficients defined for Channel 1 while Channel 2 is using the 
“Zero Order Hold” FIR Filter. These filters have been applied to the same signal, a 4GHz linear FM chirp @ 4GHz carrier (to obtain a 20 GHz carrier in 
the third Nyquist band). Power at 20GHz is is improved by > 15dB  when the Third Nyquist band filter is applied. Additionally unwanted images are 
removed so there is no need for an additional band-pass filter. Channel 2 waveform in red has a slightly higher amplitude than Channel 1 (blue 
waveform). However, all the power in the Channel 1 signal goes to the image in the third band while most of the power in Channel 2 goes to the image 
in the first Nyquist band and the amplitude for the wanted image in the third Nyquist band will be much lower than that of Channel 1. 

 

Multiple channel RF generation 

Phase-Array antennas are common place in advanced radar systems. Amplitude, delay, and carrier phase must 

be accurately and tightly controlled for each antenna in the array to obtain the desired radiation pattern with the 

correct azimuth and elevation of the main lobe. There are several ways to steer the lobe. For relatively low 

modulation bandwidths, the same baseband or IF signal may be applied to multiple RF modulator or up-

converters. The desired radiation pattern can be set by carefully adjusting the relative amplitude and phase of 

the carrier for each modulator or up-converter while the same modulating signal is applied to all of them. 

However, for many wideband Radar signals, this approach is not acceptable. The disadvantage of this 

approach is the relative delay between the modulating signals when the beam does not point in the 

perpendicular direction is not negligible in terms of the integrity of the signal. In figure 7, a 4 GHz chirp can be 

observed when generated by a single antenna and when generated by two antennas with a delay resulting in a 

30º beam deviation with antennas located at a 10 cm distance. While response is flat in the first case, the 

response in the second case shows the effects of the relative delay in the in-band frequency response. Phase 

response and the linearity of the FM sweep will also suffer. This problem can be alleviated by generating 

multiple baseband or IF signals with adequate delays to feed several modulators or up-converters attached to a 

group of close antennas. The previously described effect grows with the number of antennas and the maximum 

distance between them in the same array. Even when applying this improvement, the problem of carefully 

adjusting amplitudes and phases for all the modulators and up-converters remains. 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Figure 6: The M8197A synchronization module can tightly synchronize up to four M8195A modules (for a total of 16 channels) with 
1ps accuracy (and 50fs resolution). It also provides a repeatable, exact trigger to achieve deterministic latency. Additionally, it can 
be used to apply Dynamic Sequencing to all the modules attached to it. Under the Dynamic Sequencing scheme, the next waveform 
segment or sequence can be selected in real-time through a parallel digital input in the front panel. 

 

Using AWGs with multiple, synchronized channels may facilitate the emulation of phase-array 

radar systems in almost any situation. To do so, one channel (for DDS and IF) or two channels 

(for IQ baseband) must be allocated for each antenna feed. In this way, all the amplitude and 

timing parameters, including carrier phase, can be adjusted by just calculating the correct 

waveform for each antenna and setting up the corresponding output delay and amplitude. This is 

true even when using external modulation or up-converting devices, that, under this arrangement, 

can be set-up to a fixed amplitude and phase. 

https://www.keysight.com/en/pd-2598679-pn-M8197A/multi-channel-synchronization-module-for-m8195a?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Figure 7: In phase array systems, adjusting just the carrier phase is not enough. In this example, the signal (a 4GHz linear FM chirp) 
from two antennas is displayed. In the left image, carrier phase for both antennas have been accurately adjusted so the combined 
beam points in a given direction. However, when this direction is not perpendicular to the antenna plane, and the modulating signals 
are synchronized for both antennas, the initial phase alignment is valid only for a very narrow bandwidth.  In the right image, two 
AWG channels with properly delayed versions of the same chirp are superimposed, showing a near-perfect flatness over the full 
sweep duration. 

 

The M8195A incorporates four AWG channels per module. However, multiple modules can be 

tightly synchronized using the M8197A module. Up to 16 channels can be synchronized within 

1psrms and 50fs timing control using one chassis with one M8197A and up to four M8195A 

modules (figure 6). The M8197A can also trigger the four M8195A modules with a deterministic 

latency. The internal up-conversion capability, explained in the previous section, is a very 

important feature when emulating phase array radars with complex modulations, timing sequences 

(i.e. staggered pulses), target movements, and/or mechanical effects (i.e. antenna rotation). In 

order to properly support such scenarios, the combination of multiple GSamples of playing lengths, 

advanced sequencing for all the channels, and internal interpolating FIR filter is key. 

Amplitude control is as important as signal delay and carrier phase control. The M8195A 

incorporates an output amplifier which allows for a 22.5 dB range amplitude control preserving the 

analog bandwidth of the output and the resolution of the DAC. This may be enough for most 

phase-array implementations. A higher adjustment range can be obtained by reducing the DAC 

range used by the signal.  Using external attenuators is also an alternative. 

The M8195A offers the possibility of directly generating such scenarios at frequencies up to 

25GHz. For lower carrier frequencies, lower speed AWGs with higher resolution are also capable 

of generating such scenarios. The M8190A from Keysight incorporates specific DAC “RF Modes” 

and/or internal IQ modulators (combined with NCOs) that enable you to generate complex 

modulated RF signals. This is especially applicable to Radar signals at carrier frequencies well 

below 10 GHz in the first or second Nyquist band. It is important in multi-channel systems that 

phase alignment of the internal Numerical Controlled Oscillators (NCO) is precise. High granularity 

is required to tune the phase of each NCO independently for each channel for optimal system 

performance. AWGs like the M8195A or M8121A provide this feature unlike other multi-channel 

AWGs available. 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-1969138-pn-M8190A/12-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2959357-pn-M8121A/12-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Sequencing 

Even simple radar waveforms may require very long waveform lengths. Some Radar 

technologies, such as MTI (Moving Target Indicator) radars, are required to keep the phase of the 

carrier over time for all pulses. If the PRI (Pulse Repetition Interval) is not an integer multiple of 

the carrier period (1/fc), it will be impossible to generate a continuous, coherent waveform by 

simply repeating a single period stored in the waveform memory. 

• The M8195A can generate up to 250ms of waveform at 64GSa/s when using the maximum 

waveform memory. Although this capability may be more than enough for most situations, 

generating a complete radar signal scenario in a unique, consecutive series of samples within 

the waveform memory may not be possible. In order to improve the efficiency of the 

waveform memory, the M8195A implements a massive memory that can be segmented 

providing toe possibility of generating complex radar signal scenarios. This eliminates the 

need for the slow process of downloading waveforms each time the waveform has been 

changed. Even better, the M8195A can store complex sequencing schemes instructing the 

generator to seamlessly select different segments. 

• The M8195A can sequence any number of timeslots and jump to any step in the sequence 

automatically or triggered by external events (figure 8). Sequencing is useful for a series of 

reasons in the radar application area: Radar signals often incorporate long sections of zero 

samples between pulses. Sequencing may be used to define one or more pulse segments, 

and one or more “all-zeros” segments. Since segments can be reused (listed several times in 

the same sequence) and looped, extremely complex and long waveforms can be generated 

using just a fraction of what would be necessary in the traditional way. Reusing memory also 

results in the reduction of the waveform calculation and download times. 

• Sequence advance can be controlled by external event signals. Sequencing may be useful to 

synchronize waveform generation with real-world events. 

• Slow changes in the waveform (i.e. mechanical rotation of an antenna or changes in one or 

multiple targets being simulated) can be emulated by sequencing successive waveforms. In 

this way, the available 250ms out of waveform data can be extended to seconds, minutes, 

hours or even days. 

 

 
 

Figure 8: Massive waveform memory, memory segmentation, and advanced sequencing support the implementation of extremely 
complex signals with significant waveform memory savings. The M8195A supports sequences and scenarios (sequences of 
sequences) that can be controlled by external events. Combined with M8197A, the M8195A also support dynamic sequencing, 
where the next waveform or sequence to be generated is defined in real time by a digital word applied to a front panel connector. 

 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2598679-pn-M8197A/multi-channel-synchronization-module-for-m8195a?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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In order to ease the implementation of such waveforms, the M8195A also supports “scenarios”. These 

are, in fact, sequences of sequences, adding more flexibility and resulting in huge waveform memory 

savings. When used along with the M8197A synchronization module, all attached M8195A modules can 

be dynamically controlled by external segment or sequence control lines. Under this scheme, users can 

control the next segment or sequence to play-back using the parallel identification word. Dynamic Control 

is very useful when the waveform to be generated depends on external non-deterministic conditions. 

These conditions can be identified by an external processing system or the internal FPGA in the M8131A 

to generate the correct waveform. This capability is very useful in EW (both attack and protection). 

Waveform corrections 

The frequency response of any ultra-wideband AWG is not flat. This is also the case for external 

modulators, up-converters, cables or interconnecting devices, Therefore, linear waveform corrections 

become necessary when high-quality wideband signals must be generated (figure 10). Given the potential 

differences between channels, modules, and interconnections, a channel-by-channel correction scheme 

must be implemented. The M8195A amplitude and phase frequency response for each channel is factory 

characterized at multiple sampling rates and DAC modes with 100MHz resolution in the DC to 32GHz 

range. 

The results of this characterization process are stored in NVRAM within the module and the calibration 

data can be queried using SCPI commands in the IVI driver. Users can combine this information and the 

frequency response of any external cable or device to calculate a filter with the desired transfer function.  

 
 

Figure 9: The M8195A SFP (Software Front Panel) can be used to setup correction filters in order to obtain flat frequency 
responses (magnitude and phase). Independently for each channel, it can combine correction data from the calibration data 
for the corresponding channel, and other sources, such as S-parameter files. The image above shows, the M8195A 
frequency response of Channel 1. The upper graph shows the uncorrected channel transfer function. The bottom graph 
shows the corrected response after applying the calculated correction filter. 

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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For simple, low-frequency resolution corrections, the internal FIR filters may be sufficient. For more 

accurate, higher-resolution corrections, waveform pre-distortion must be applied. In this scheme, the 

undistorted waveform is convolved with the channel-specific correction filter (with tens or hundreds of 

taps) before downloading the waveform to each channel. The M8195A SFP incorporates an 

advanced correction panel. In this panel (figure 9) you can combine the internal calibrated frequency 

responses from each channel, standard high-quality cable attenuation, externally defined S-

parameter files (in Touchstone format), user-defined corrections or responses in CSV format and the 

89600A VSA adaptive equalizer complex responses to correct any baseband or IF/RF waveform. 

This panel can also resample any external waveform to any convenient sampling rate from arbitrary 

waveform generation. 

 

Figure 10: The effect of applying corrections can be seen in this pair of scope screen captures. The signal shown is a 4GHz 
chirp on a 10 GHz carrier. Improvement in pulse flatness is impressive. The same kind of improvement can be achieved for 
radar signals using polyphase modulations (i.e. Barker or Frank codes), where EVM improves dramatically. 

 

Calculating radar waveforms for Arbitrary Generation 

Waveforms to be generated by AWGs must be calculated in an external tool. This can be done in 

simulation tools, mathematical software packages, application-specific software, or waveform editing 

tools. They can also be extracted from real-world signals acquired by digitizers (i.e. oscilloscopes) or 

digital receivers. Some lower speed AWGs such as the Keysight’s M8121A can stream waveform data 

from disk arrays or real-time processors directly to the DAC.  Importing data from simulation/design tools 

is probably the most typical scenario when used in research. The standard M8195A SFP includes an 

Import Waveform toolbox where users can import data from a variety of formats including ASCII, 

MATLAB, binary, 89600 VSA, Keysight DSO, and encrypted Signal Studio. It supports single-channel and 

interleaved IQ baseband waveform arrangements. The SFP Import Waveform Toolbox adapts the 

waveform to be compatible with the M8195A (and any other supported AWG). First, it adapts the range of 

the waveforms to fit in the available DAC range, no matter the absolute scale used during creation. 

Second, it adapts the input waveform sample rate to the target AWG by resampling the waveform to a 

higher (up-sampling) or lower (down-sampling) sample rate. Proper resampling implies near-ideal 

interpolation and, for down-sampling, a very effective antialiasing digital filtering before resampling. The 

M8195A SFP provides this in a single pass while minimizing calculation time by avoiding the calculation 

of intermediate or not useful samples. So, users do not have to calculate waveforms in their waveform 

creation tools or capture them in the analysis instruments at the final desired sampling rate. The capability 

to import encrypted data generated by Keysight Signal Studio packages provides most tools needed to 

create waveforms. 

https://www.keysight.com/en/pd-2959357-pn-M8121A/12-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Figure 11: The M8195A SFP Radar panel allows for the out-of-the box creation of complex baseband and IF/RF radar waveform scenarios. 
Pulse shape, pulse train parameters and intra-pulse modulation can be defined. Signals can be stored and/or sent to any channel.  

The M8195A SFP also includes a Radar Waveform generation panel (fig. 11). It can create and generate 

complex radar waveforms out-of-the-box. It can generate both IF/RF modulated waveforms and I/Q 

baseband waveform pairs to feed an external modulator. The M8195A supports the most popular intra-

pulse modulation schemes for pulse compression such as linear FM (Chirp), Step FM, Barker Codes, and 

Frank codes. Any number of pulses with arbitrary width, PRI and staggering and user defined rise and fall 

times can be set up. Transfer function corrections, as explained in the previous section, are built into the 

application to achieve excellent flatness. 

 

What you will learn in part two in this series of application notes:  

In the final and third part of this series you will learn how to digitally capture and analyze radar signals 

with the option to use digital signal processing methods in order to extract core information like pulse 

descriptor words (PDW) and do final recording of raw data or core information like the PDW.   

https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
https://www.keysight.com/en/pd-2443793-pn-M8195A/65-gsa-s-arbitrary-waveform-generator?cc=US&lc=eng
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Modern Radar Systems at a Glance 

In the first part of this series of three application notes we explained key elements that distinguish 

modern radar systems form historical pure analog radars systems. These methods are pulse 

compression, ultra-high bandwidth in the multiple GHz range, high signal complexity by applying 

digital signal processing methods, and finally the application of phased array antennas, providing 

unmatched flexibility in antenna beam forming. 

In the second part we discussed the three basic methods of modern radar signal creation. This is 

creating the signal in the base band with following up-conversion in analog domain or generation 

the IF signal directly within an Arbitrary Waveform Generator also with follow-on analog up-

conversion. Finally, if you have a very broad-band Arbitrary Waveform Generator you can directly 

create the FR radar signal in the Arbitrary Waveform Generator and feed it via an amplifier into an 

antenna or even in a phase array antenna. 

 


