
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E8740A Automotive Radar Signal 
Analysis and Generation Solution 

 

The Keysight E8740A automotive radar signal analysis and generation 

solution analyzes and generates automotive radar signals across the full 

frequency range for 24 GHz, 77 GHz and 79 GHz radar and provides scalable 

analysis bandwidth from 2.5 GHz to > 5 GHz, depending on test requirements. 
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Next-generation Automotive Radar Test Challenges 
 

 

Automotive Radar has become a standard feature of mid-class cars and the radar technology continues 

to evolve, with higher frequencies, wider bandwidths, better resolution, and multiple targets. It can be a 

challenge to stay current with the advancing technologies, evolving standards, and emerging test 

requirements related to automotive radar systems. 

There are many challenges during the test setup when working with mmWave frequencies such as 79 

GHz radar. You need to consider the test setup, ultra-wideband mmWave measurements, signal-to-noise 

(SNR) loss as well as emerging standard requirements per region for interference testing. Not accounting 

for these requirements will impact the quality and performance of your radar module, potentially leading to 

expensive redesign, lengthened design cycles, and even possible product recalls. 

 

Keysight Automotive Radar Signal Analysis and Generation Solution 

The Keysight E8740A automotive radar signal analysis and generation solution analyzes and generates 

automotive radar signals across the full frequency range for 24 GHz, 77 GHz and 79 GHz radar. It 

provides scalable analysis bandwidths, from 2.5 GHz to > 5 GHz, depending on your test requirement. 

Our software application provides immediate access to accelerate your radar module testing. The 

Keysight KS83200A automation platform for automotive radar is a suite of standards-compliant routines 

for testing and validation of radar transmitters and receivers. Its automated routines simplify 

programming, customization and testing, and timely updates keep it current with the latest standards. The 

Keysight 89600 VSA software adds the capability of frequency modulated continuous wave (FMCW) 

radar analysis while Keysight N6708 Signal Studio enables custom waveform creation. In addition, you 

can expand your test capabilities by integrating the Keysight SystemVue automotive radar library 

software for simulation of multi-target detection and automotive radar 3D scan. 

Within our overall solution there are two solution configurations for signal generation, and six solution 

configurations for analyzing automotive radar signals, depending on test requirements and budget. 

The following pages outline each of the configurations, specifications associated with each as well as 

additional information. 

http://www.keysight.com/


Find us at www.keysight.com Page 4 

Automotive Radar Signal Analysis Solution Configurations 
 

 

E8740A-010 
Radar RF, SA 

Cost effective radar 
RF test tool 

- 3 Hz to 26.5 GHz, 
60 GHz to 90 GHz 

- RF analysis 

E8740A-020, 030 
Basic SA 

Radar signal quality 
test 

- 60 GHz to 90 GHz 

-  2.5 GHz BW (020) 

-  > 5 GHz BW (030) 

- FMCW quality analysis 

E8740A-040, 050 
Advanced SA 

Benchmark for 
demanding 
applications 

- 3Hz to 26.5 GHz, 
60 GHz to 90 GHz 

-  2.5 GHz BW (040) 

-  > 5 GHz BW (050) 

- FMCW quality analysis 

- Spurious emissions 

E8740A-060 
Performance SA 

Wide-open 
performance 

- 3 Hz to 110 GHz 

- > 5 GHz BW for 

- DANL -174 dBm 

- 2.4 mm, 1 mm input 

- FMCW quality analysis 

- Spurious emissions 

- SEM and ACLR 

X-Series Applications 
Ready-to-use RF measurements 

 

89600 VSA Software 
Comprehensive demodulation & vector signal analysis 

 

KS83200A/KS83ST0A Automation platform for automotive Radar 
Basic and ETSI standards-compliant test cases 
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Automotive Radar Signal generation solutions 
 

 

 

 

E8740A-070 Performance SG 

Wide-open performance 

- DC to 25 GHz, 60 GHz to 90 GHz 

- > 5 GHz 3 dB BW 

- FM, PM, FMCW, pulse sequence, MFSK, customer 
OFDM 

- Linear FMCW multi-targets, automotive radar 3D 
scan and walking pedestrian scenarios with micro 
Doppler effect using SystemVue 

E8740A-080 Interference Test 

Standardized and custom test cases 

- DC to 25 GHz, 60 GHz to 90 GHz 

- > 5 GHz 3 dB BW 

- mmW automatic power control loop 

- FMCW up/down/tri, Custom Chirp signal, MFSK, 
CW signal capabilities 

Signal Studio 
N7608C FMCW/MFSK signal creation 

 
KS83200A/KS83ST0A/KS83RX0A Automation Platform for Automotive Radar 
Basic, ETSI standards-compliant test cases and Rx/Interference 
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E8740A-010 Radar RF Signal Analysis 
 

 

 
 

 
 

The E8740A-010 solution provides cost-effective testing for automotive radar RF, from 3 Hz to 26.5 GHz and 60 GHz 

to 90 GHz including RF analysis and access to test standards with KS8320A. 

 
This is the most basic of signal analysis package from Keysight for automotive radar testing. This option for the 

Keysight automotive radar tools can do in-band RF measurements for transmitter systems. If you need higher 

frequency performance or wider bandwidth please consider E8740A-020, E8740A-030, E8740A-040, E8740A-050 or 

E8740A-060. 

 

Solution Specifications and Characteristics 
 

Signal analysis RF analysis & test 

Frequency range 3 Hz to 26.5 GHz, 60 GHz to 90 GHz 

DANL/Noise floor -165 dBm/Hz at 1 GHz 

-139 dBm/Hz at 77 GHz, typical 

Total absolute amplitude accuracy 3 Hz to 26.5 GHz, ± (0.33 dB + frequency response) 

(10 dB attenuation, 20 to 30 ÁC, 1 Hz Ò RBW Ò 1 MHz, input 
signal ï10 to ï50 dBm, all settings autocoupled except Auto 
Swp Time = Accy, any reference level, any scale, ů = 
nominal standard deviation) 

 
60 GHz to 90 GHz, ± 2.2 dB, Calibration accuracy1 (nominal) 

RF input limit : Compr./damage (dBm) 30 dBm upto 26.5 GHz 

20 dBm at 60 GHz to 90 GHz 

Connector type N-type connector and WR12 

 
 

 
1 Calibration accuracy is the difference between the conversion loss factors measured and programmed into the M1971E/V/W at the 
factory and the actual conversion loss of the mixer when used with an X-Series signal analyzer and Option EXM. The values shown 
include test system uncertainty, interpolation error, and the effects of the difference between the X-Series environment and the 
factory calibration environment. The system amplitude accuracy is worse than the M1971E/V/W only calibration accuracy due to the 
SWR effects between the M1971E/V/W and the X-Series IF input, and due to gain accuracy at the IF input of the X-Series analyzer 
used. 
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E8740A-020 Basic Radar Signal Analysis 
 

 

 

 

The E8740A-020 solution provides a testing configuration for automotive radar signal quality verification. Expand to 

simultaneous two channel analysis with two M1971E mixers set at the same frequency. Make RF power, frequency 

stability, modulation quality, RF and FMCW signal quality measurements. The E8740A-020 will provide in-band 

measurements for your radar transmitter systems. 

 
If you need higher frequency performance or wider bandwidth please consider E8740A-030, E8740A-040, E8740A- 

050 or E8740A-060. 

 

Solution Specifications and Characteristics 
 

Signal analysis RF test (FFT) and FMCW signal quality 

Frequency range DC to 6 GHz, 60 GHz to 90 GHz 

Demodulation bandwidth 2.5 GHz (3 dB BW) 

(using M1971E AUX path mode with DSO scope) 

External digitizer resolution and ADC bit 10 bits up to 8 GHz 

(Min resolution: 0.781 mV) 

DANL -139 dBm/Hz at 76 ï 81 GHz 

(with M1971E dual conversion mode) 

Absolute amplitude accuracy ± 1 dB at 0 to 6 GHz (DSOS604A scope input) 

± 2 dB at 76 to 81 GHz (Typical with correction) 

RF input limit : Compr./damage (dBm) 20 dBm at 60 GHz to 90 GHz 

0 dBm P1dB 

Connector type WR12 
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E8740A-030 Basic Plus Radar Signal Analysis 
 

 

 

 
 

The E8740A-030 solution provides user interface and testing configuration for automotive radar signal quality 

verification. Covering frequencies DC to 6 GHz as well as higher banded 60-90 GHz and with 3.5 GHz bandwidth 

verify the accurate transmission of radar signals. Use for RF test with an FFT and FMCW signal quality including 

harmonic, spurious, and spectrum emissions, OBW, phase noise, analog/digital I/Q input, modulation quality, and 

linearity measurements. The E8740A-030 will help provide in-band measurements for your radar transmitter systems 

 
If you need higher frequency performance or wider bandwidth please consider E8740A-040, E8740A-050 or E8740A- 

060. 

 

Solution Specifications and Characteristics 
 

Signal analysis RF test (FFT) and FMCW signal quality 

Frequency range DC to 6 GHz, 60 GHz to 90 GHz 

Demodulation bandwidth 
3.5 GHz (3 dB BW) 

5 GHz with correction 

External digitizer resolution and ADC bit 
10 bits up to 8 GHz 

(Min. resolution: 0.781 mV) 

DANL/Noise floor 
-135 dBm/Hz at 76 ï 81 GHz 

(DSOS604A with N9029AV12) 

Absolute amplitude accuracy ± 1 dB at 0 to 6 GHz (DSOS604A scope input) 

± 2 dB at 76 to 81 GHz (Typical with correction) 

RF input limit: Compr./damage (dBm) -10 dBm / 0 dBm at 60 GHz to 90 GHz 

-10 dBm P1dB 

Connector type WR12 
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E8740A-040 Advanced Radar Signal Analysis 
 

 

 

 

The E8740A-040 covers frequencies 3 Hz to 26.5 GHz as well as higher banded 60-90 GHz and with 2.5 GHz 

bandwidth verify the accurate transmission of radar signals for both 24 GHz and 77/79 GHz. Use it for RF test with 

an FFT and FMCW signal quality including harmonic, spurious, and spectrum emissions, phase noise, analog/digital 

I/Q input, modulation quality, linearity, as well as other measurements. 

 
If you need higher frequency performance or wider bandwidth, please consider E8740A-050 or E8740A-060. 

 

Solution Specifications and Characteristics E8740A-040 Advanced SA 

Signal analysis RF test and FMCW signal quality  

Frequency range 3 Hz to 26.5 GHz, 60 GHz to 90 GHz 

Demodulation bandwidth 2.5 GHz (3 dB BW) using M1971E AUX path mode with DSO scope 

External digitizer resolution 10 bits up to 6 GHz (Min. resolution: 0.781 mV) 

 
DANL/Noise floor 

N9020B (DANL) 

-166 dBm / Hz at 1 GHz 

-139 dBm/Hz at 76 GHz 

DSOS604A (Noise floor) 

-126 dBm/Hz at 76 to 81 GHz 

 

 
Absolute amplitude accuracy 

3 Hz to 26.5 GHz, ± 0.33 dB + frequency response with N9020B (10 dB 

attenuation, 20 to 30 ÁC, 1 Hz Ò RBW Ò 1 MHz, input signal ï10 to ï50 dBm, all settings 
autocoupled except Auto Swp Time = Accy, any reference level, any scale, ů = nominal 
standard deviation 

60 GHz to 90 GHz, ± 2.2 dB, Calibration accuracy2  (nominal) with N9020B option EXM 

76 GHz to 81 GHz, ± 2 dB (typical with correction), using M1971E AUX path with scope 

RF input limit: 
Compr./damage (dBm) 

30 dBm up to 26.5 GHz, 20 dBm at 60 GHz to 90 GHz 

Connector type N-type connector and WR12  

Resolution bandwidth 
extended (optional) 

8 MHz standard, up to 133 MHz (N9020B) 

 

2 Calibration accuracy is the difference between the conversion loss factors measured and programmed into the M1971E/V/W at the 
factory and the actual conversion loss of the mixer when used with an X-Series signal analyzer and Option EXM. The values shown 
include test system uncertainty, interpolation error, and the effects of the difference between the X-Series environment and the 
factory calibration environment. The system amplitude accuracy is worse than the M1971E/V/W only calibration accuracy due to the 
SWR effects between the M1971E/V/W and the X-Series IF input, and due to gain accuracy at the IF input of the X-Series analyzer 
used. 
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E8740A-050 Advanced Plus Radar Signal Analysis 
 

 

 

 

The E8740A-050 solution provides the frequency and bandwidth to accurately test both short range and long-

range radar. Capture, analyze and test RF signals with an FFT or use it for FMCW signal quality including 

spectrum emissions, phase noise, modulation quality, linearity, and more measurements. If you need a wider 

frequency sweep or wider bandwidth, please consider our most advanced signal analysis option with the E8740A-

060. 

 

Solution Specifications and Characteristics 
  

Signal analysis RF test and FMCW signal quality  

Frequency range 3 Hz to 26.5 GHz, 60 GHz to 90 GHz 

Demodulation bandwidth 3.5 GHz (3 dB BW), 5 GHz with correction 

External digitizer resolution 10 bits up to 8 GHz (Min resolution: 0.781 mV) 

 
DANL/Noise floor 

N9020B 

-166 dBm/Hz at 1 GHz 

-140 dBm/Hz at 76 GHz 

DSOS604A 

-135 dBm/Hz at 76 GHz 

 
 

Absolute amplitude accuracy 

3Hz to 26.5GHz, ± (0.33 dB + frequency response) with N9020B 

(10 dB attenuation, 20 to 30 ÁC, 1 Hz Ò RBW Ò 1 MHz, input signal -10 to -50 dBm, 
all settings autocoupled except Auto Swp Time = Accy, any reference level, any 
scale, ů = nominal standard deviation) 

60GHz to 90 GHz, ± 2.0 dB (typical with system correction) with N9020B 

± 2.0 dB at 76 GHz to 81 GHz (typical with system correction) with DSO604A 

RF input limit: Compr/damage (dBm) 30 dBm up to 26.5 GHz, -10 dBm / 0 dBm at 60GHz to 90GHz 

Connector type N-type connector and WR12  
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E8740A-060 Performance Radar Signal Analysis 
 

 

 

 

 
 

The E8740A-060 Performance Radar Signal Analysis Solution provides a wide field of view for the most advanced 

automotive radar performance test and analysis. Measurements include RF power, harmonic, spurious, and 

spectrum emissions, OBW, frequency stability as well as modulation quality, phase noise and noise figure and out-of- 

band SEM and ACLR. 

 
If you are interested in radar signal analysis and do not need the ultra-performance available with the N9041B UXA 

consider the other configurations; E8740A-010, E8740A-020, E8740A-030, E8740A-040, or E8740A-050. 

 

Solution Specifications and Characteristics 
 

Signal analysis RF test and FMCW signal quality 

Frequency range 3 Hz to 110 GHz 

Demodulation bandwidth > 5 GHz 

External digitizer resolution 10 bits up to 8 GHz (Min resolution: 0.781 mV) 

 
DANL/Noise floor 

-174 dBm 20 MHz to 3.6 GHz (Preamp On with Opt NF2), 

-149 dBm 55 GHz to 70 GHz 

-144 dBm 70 GHz to 82 GHz 

 
 

Absolute amplitude accuracy 

± 0.19 dB at 0.05 to 3.6 GHz Input 1 
10 dB input attenuation, 1 Hz Ò RBW Ò 1 MHz, input signal -10 to -50 dBm, 
all settings auto-coupled except Auto Swp Time = Accy, any reference level, 
any scale 

± 2.5 dB at 75 ï 110 GHz Input 2 (Nominal) 

 
Maximum safe input level 

+30 dBM (1W), Input 1 frequency Ò 50 GHz 

+5 dBM (0.003W), Input 2 frequency > 65 GHz, Attenuator 2 setting = 0 

dB 

Connector type Dual input rugged 2.4 mm and 1 mm connector 

Resolution bandwidth extended (opt) 8 MHz standard, up to 212 MHz (N9041B) 
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E8740A-070 Performance Radar Signal Generation 
 

 

 

 
 

The E8740A-070 solution provides wide-field signals with wide modulation bandwidth (> 4 GHz) offering flexible 

modulation formats to generate ideal reference signals as well as interference, clutter, or jamming signals for a 

complete and robust receiver test solution. System design is possible with linear FMCW multi-targets, automotive 

radar 3D scan and walking pedestrian scenarios with micro Doppler effect using W1908 SystemVue. 

 

Solution Specifications and Characteristics 
 

Frequency range DC to 25 GHz, 60 GHz to 90 GHz 

Signal bandwidth for IF/RF IF/RF up to 25 GHz 

3 dB bandwidth for mmW 5 GHz for FMCW at 79 GHz Fc (with correction) 

P1dB 
-14.6 dBm at 76 GHz 

-13.5 dBm at 79 GHz 

Amplitude flatness (at SMA connector,3
 

compensated for sin(x)/x) 

±2 dB (typ), fout= DC to 10 GHz 

+2 dB, -3 dB (typ), fout = 10 to 25 GHz (typ) 

Amplitude resolution 200 uV (normal) 

DAC resolution 8-bit 

AWG sample rate 13.44 GSa/s to 65 GSa/s 

Sample memory (internal/extended) 1 MSa / 16 GSa 

Frequency switching time 505 us / 38 ps (opt FSW) 

MIMO and beam forming Expandable to 16 synchronized channels 

mmW modulation signals FM, PM, FMCW, pulse sequence, MFSK, custom OFDM 

 
 
 
 
 
 
 
 
 
 

3 Measured at Data Out. 
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E8740A-080 Interference Test Solution 
 

 

 

 
 

 

The E8740A-080 Interference test solution provides a way to generate specific or custom interference tests enabling 

a way to stress your radar module. Including wide-field signals, wide modulation bandwidth (> 4 GHz) and flexible 

modulation formats. Keysightôs M8195A arbitrary waveform generator (AWG) can generate extremely wide 

modulated bandwidth radar signals thereby making it possible to discern targets close together. The instantaneous 

frequency hopping and overlapping pulses at different frequencies make realistic simulation of multiple emitters that 

are transmitting simultaneously. Coupling that with the effective simulation of a target in Keysightôs E8708A radar 

target simulator (RTS) you can mimic the real-world interference that will undoubtably occur and is required for 

regional standards in todayôs radar modules. 
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