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Definitions  
General 

Product data applies under the following conditions: 

• 90 minutes warm-up time at specified environmental conditions and after successfully verified calibration 

• Specified environmental conditions met 

• Recommended calibration interval adhered to 

• All internal automatic adjustments performed, if applicable 

 

Specifications with limits 

Represent warranted product performance by means of a range of values for the specified parameter. These specifications are 

marked with limiting symbols such as <, ≤, >, ≥, ±, or descriptions such as maximum, limit of, minimum. Compliance is ensured by 

testing or is derived from the design. Test limits are narrowed by guard bands to take into account measurement uncertainties, drift 

and aging, if applicable. 

 

 

 

Non-traceable specifications with limits (n. trc.) 

Represent product performance that is specified and tested as described under “Specifications with limits” above. However, product 

performance in this case cannot be warranted due to the lack of measuring equipment traceable to national metrology standards. In 

this case, measurements are referenced to standards used in the Rohde & Schwarz laboratories. 

Specifications without limits 

Represent warranted product performance for the specified parameter. These specifications are not specially marked and represent 

values with no or negligible deviations from the given value (e.g. dimensions or resolution of a setting parameter). Compliance is 

ensured by design. 

Typical data (typ.)  

Characterizes product performance by means of representative information for the given parameter. When marked with <, > or as a 

range, it represents the performance met by approximately 80 % of the instruments at production time. Otherwise, it represents the 

mean value.  

Nominal values (nom.) 

Characterize product performance by means of a representative value for the given parameter (e.g. nominal impedance). In contrast to 

typical data, a statistical evaluation does not take place and the parameter is not tested during production. 

Measured values (meas.) 

Characterize expected product performance by means of measurement results gained from individual samples.  

Uncertainties 

Represent limits of measurement uncertainty for a given measurand. Uncertainty is defined with a coverage factor of 2 and has been 

calculated in line with the rules of the Guide to the Expression of Uncertainty in Measurement (GUM), taking into account 

environmental conditions, aging, wear and tear. 

Device settings and GUI parameters are indicated as follows: “parameter: value”. 

Typical data as well as nominal and measured values are not warranted by Rohde & Schwarz. 

In line with the 3GPP standard, chip rates are specified in million chips per second (Mcps), whereas bit rates and symbol rates 

are specified in billion bit per second (Gbps), million bit per second (Mbps), thousand bit per second (kbps), million symbols per 

second (Msps) or thousand symbols per second (ksps), and sample rates are specified in million samples per second (Msample/s). 

Gbps, Mcps, Mbps, Msps, kbps, ksps and Msample/s are not SI units. 

X-axis

Y-
ax

is

Specification limit

Actual values with measurement uncertainty and guard band

Specification limit

Measurement uncertainties Guard band
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Specifications 

System 
Measurement time  < 3 ms 

Measurement time using HD mode active transmit time < 30 ms < 1.5 s 

Measurement cycle base configuration from measurement start to results display, 

data saving time excluded 

< 1.7 s 

Measurement cycle full configuration from measurement start to results display 

incl. all available software options,  

data saving time excluded 

< 3 s  

Measurement cycle increase using 

HD mode 

 < 2.0 s 

Measurement cycle reduction using 

R&S®QAR50-K11 fast frequency 

response calculation 

 > 0.8 s 

Normalization interval  every 12 h or when device temperature 

changes more than 5 K 

Operating system  Windows 10 IoT 

Imaging specifications 
Frequency range start frequency 

band 1 76 GHz 

band 2 76 GHz 

stop frequency 

band 1 77 GHz 

band 2 81 GHz 

center frequency 

band 1 76.5 GHz 

band 2 78.5 GHz 

frequency span 

band 1 1 GHz 

band 2 5 GHz 

Number of frequency steps band 1 25 

band 2 128 

Frequency range with R&S®QAR50-K40 

programmable frequency option 1 

start frequency 76 GHz 

stop frequency 81 GHz 

minimum step size 1 GHz 

minimum bandwidth 1 GHz 

maximum bandwidth 5 GHz 

number of frequency steps 25 frequency steps at 1 GHz bandwidth 

up to 128 frequency steps at 5 GHz 

bandwidth 

Frequency accuracy  1 MHz 

Scan volume (reflection band 1) W × H × D 200 mm × 200 mm × 400 mm 

(7.87 in × 7.87 in × 15.74 in) 

Scan volume W × H × D 200 mm × 200 mm × 200 mm 

(7.87 in × 7.87 in × 7.87 in) 

Voxel size W × H × D 1.56 mm × 1.56 mm × 6.25 mm 

(0.06 in × 0.06 in × 0.25 in) 

Image size W × H 200 mm × 200 mm (7.87 in × 7.87 in) 

Image pixel size W × H 1.56 mm × 1.56 mm (0.06 in × 0.06 in) 

 
  

 

1  R&S®QAR50-K40 programmable frequency range option allows to select the frequency range of band 1 from 76 GHz to 81 GHz,  

in steps of 1 GHz (e.g. 77 GHz to 79 GHz). The selected frequency range is applied to all band 1 measurement results (attenuation, reflection, 

transmission phase (R&S®QAR50-K20)). 
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Reflection measurements 

Image dynamic range of mean reflection value > 30 dB  

Maximum evaluation area for the calculation of the mean reflection 100 mm × 100 mm (3.93 in × 3.93 in) 

Minimum DUT size 2 W × H 60 mm × 60 mm (2.36 in × 2.36 in) 

Reproducibility 3 and accuracy 4 of 

mean reflection 5 

reproducibility of mean reflection values in linear scale 6 

reproducibility 7 < 3 % 

accuracy 4 < 7 % 

with 0 dB mean reflection 

reproducibility < 0.2 dB 

accuracy < 0.2 dB 

with –8 dB mean reflection 

reproducibility < 0.6 dB 

accuracy < 1.6 dB, 

0.9 dB (typ.) 

with –15 dB mean reflection 

reproducibility < 0.9 dB 

accuracy < 3.0 dB, 

1.8 dB (typ.) 

Transmission attenuation measurements 

Image dynamic range of mean transmission attenuation value > 30 dB  

Maximum evaluation area for the calculation of the mean attenuation 100 mm × 100 mm (3.94 in × 3.94 in) 

Minimum DUT size 2 W × H 60 mm × 60 mm (2.36 in × 2.36 in) 

Reproducibility 3 and accuracy 4 of 

mean attenuation 8 

reproducibility of mean attenuation values in linear scale 9 

reproducibility 7 < 2 % 

accuracy 4 < 5 % 

with 0 dB mean attenuation 

reproducibility < 0.1 dB 

accuracy < 0.1 dB 

with 1 dB mean attenuation 

reproducibility < 0.1 dB 

accuracy < 0.4 dB 

DUT electrical length: 3 mm 

accuracy 0.1 dB (typ.) 

DUT electrical length: 5 mm 

accuracy 0.15 dB (typ.) 

DUT electrical length: 15 mm 

accuracy 0.3 dB (typ.) 

absorber measurement, 6 dB absorber 

accuracy 0.5 dB (typ.) 

absorber measurement, 35 dB absorber 

accuracy 1.5 dB (typ.) 

Reproducibility of high-resolution 

attenuation values 

with 0 dB mean attenuation and HD mode 

enabled, averaged over 10 mm cells 

< 0.1 dB 

 

2  Provided that the evaluation area is set accordingly and fitting to the size of the device under test (DUT). The evaluation window should have at least 

10 mm distance to the edge of the DUT. The normalization measurement must be performed using the same window size. 
3  Reproducibility values are valid, after proper normalization and for temperature changes less than 5 K. The DUT must be positioned within the 

test fixture. 
4  Evaluated using the R&S®QAR50-Z44 accredited verification set. 
5  The mean reflection value is defined as the arithmetic mean of the individually measured reflection values within the range [maxVal – 3 dB; maxVal]. 

maxVal is the maximum reflection value within the evaluation area. 
6  Calculating measurement tolerances in dB from the specification in linear scale can be done as follows: For example, a DUT has a mean reflectivity of  

50 % and the specified static reproducibility is 3 %, the measurement result can vary between 47 % and 53 %. To translate the tolerances into 

logarithmic scale, perform the following calculations: Minimum measured reflectivity is 20 · log10(0.47) = –6.56 dB, mean measured reflectivity is 

20 · log10(0.50) = –6.02 dB and maximum measured reflectivity is 20 · log10(0.53) = –5.51 dB. The logarithmic tolerance at –6 dB reflectivity therefore 

is (+0.51 dB/–0.54 dB). 
7  For stationary DUT. 
8  The mean transmission attenuation value is defined as the arithmetic mean of the individually measured transmission attenuation values within the 

range [minVal; minVal + 3 dB]. minVal is the minimum transmission attenuation value within the evaluation area. 
9  Calculating measurement tolerances in dB from the specification in linear scale can be done as follows. For example, a DUT has a mean transmission 

attenuation of 20 % and the specified static reproducibility is 2 %, the measurement result can vary between 18 % and 22 %. To translate the 

tolerances into logarithmic scale, perform the following calculations: Minimum measured transmission attenuation is –20 · log10(1 – 0.18) = 1.72 dB, 

average measured transmission attenuation is –20 · log10(1 – 0.20) = 1.94 dB and maximum measured transmission attenuation is  

–20 · log10(1 – 0.22) = 2.16 dB. The logarithmic tolerance at 1.94 dB attenuation is therefore (+0.22 dB/–0.21 dB). 
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Transmission phase measurements (using R&S®QAR50-K20 option) 

Image lateral resolution 10  ≤ 8 mm (0.31 in) 

Minimum DUT size 11 W × H 60 mm × 60 mm (2.7 in × 2.7 in) 

Phase resolution 12 with 0 dB mean attenuation ±2° 

with 0 dB mean attenuation and HD mode 

enabled, averaged over 10 mm cells 

±1° 

High resolution reflection measurements (using R&S®QAR50-K30 option) 

Image lateral resolution  ≤ 8 mm (0.31 in) 

Frequency range band 2 

start frequency 76 GHz 

stop frequency 81 GHz 

center frequency 78.5 GHz 

frequency span 5 GHz 

Number of frequency steps band 2 128 

Frequency resolved measurements (using R&S®QAR50-K10 option) 
Frequency range 

(measurement range) 

start frequency 72 GHz 

stop frequency 82 GHz 

center frequency 77 GHz 

frequency span 10 GHz 

Number of frequency steps  256 

Frequency accuracy  1 MHz 

Frequency range 

(analysis range after time gating) 

start frequency 73 GHz 

stop frequency 81 GHz 

center frequency 77 GHz 

frequency span 8 GHz 

Frequency resolved reflection measurements (using R&S®QAR50-K10 option) 

Dynamic range  > 30 dB  

Minimum DUT size 2 W × H 60 mm × 60 mm (2.36 in × 2.36 in) 

Reproducibility and accuracy of  

reflection 13 per frequency point 14 

reproducibility of reflection values in linear scale 

repeatability < 7 % 

accuracy < 12 % 

with 0 dB reflection 

repeatability < 0.4 dB 

accuracy < 0.4 dB 

with –8 dB reflection 

repeatability < 1.6 dB 

accuracy < 3.0 dB 

with –15 dB reflection 

repeatability < 3.0 dB 

accuracy < 6.0 dB 

 

  

 

10  Lateral image resolution defines the minimum distance of two phase steps to be resolved. 
11  Provided that the evaluation area is fitting to the size of the device under test (DUT). The evaluation area should have at least 15 mm distance to the 

edge of the DUT. 
12  Phase resolution defines the minimum phase difference in a DUT that can be resolved inside the calculated image. All values are evaluated with 0 dB 

mean attenuation. 
13  Automatic processing detects the pixel with the highest reflectivity inside the recovered image and calculates the frequency response of this specific 

point of the DUT. 
14  Time gating is used to reduce standing waves. Measurement values are valid for frequencies between 73 GHz and 81 GHz. 
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Frequency resolved attenuation measurements (using R&S®QAR50-K10 option) 

Dynamic range 15  > 30 dB  

Minimum DUT size 2 W × H 60 mm × 60 mm (2.36 in × 2.36 in) 

Reproducibility of attenuation 16 per 

frequency point 14 

reproducibility of transmission attenuation values in linear scale 

repeatability < 3 % 

accuracy < 5 % 

with 0 dB mean attenuation 

repeatability < 0.2 dB 

accuracy < 0.2 dB 

with 1 dB mean attenuation 

repeatability < 0.2 dB 

accuracy < 0.4 dB 

Connectors and switches 

4 × USB 3.0 (1) and (3), see  

Fig. 1 

for keyboard, mouse and general use 

Power button (2), see  

Fig. 1 

for switching on and off 

LAN (5), see  

Fig. 1 

1 Gbit 

Display connector for monitor (6), see  

Fig. 1 

DisplayPort 

AC inlet and mains power switch (7), see  

Fig. 1 

for mains power supply 

 

 

 
 

Fig. 1: Connector board of the R&S®QAR50 

  

 

15  Dynamic range > 30 dB is ensured for 95 % of all frequency points. Minimum dynamic range of 25 dB is ensured for the complete frequency range. 
16  Automatic processing detects the pixel with the lowest transmission attenuation inside the recovered image and calculates the frequency response of 

this specific point of the DUT. 
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General data 
Environmental conditions 

Temperature operating temperature range +5 °C to +40 °C 

storage temperature range –10 °C to +60 °C 

Humidity  +25 °C/+40 °C, 95 % rel. humidity, cyclic, 

in line with EN 60068-2-30;  

+40 °C, 95 % rel. humidity, steady state 

Installation altitude  max. 2000 m above sea level 

Vibration sinusoidal 5 Hz to 55 Hz, 0.15 mm amplitude const.,  
55 Hz to 150 Hz, 0.5 g const.,  
in line with EN 60068-2-6 

random 8 Hz to 500 Hz, acceleration: 1.2 g RMS, 
in line with EN 60068-2-64 

Shock  40 g shock spectrum,  
in line with MIL-STD-810E, method 516.4 

Transport  in line with:  

• EN 60068-2-27 

• EN 60068-2-31 

• EN 60068-2-64 

Surroundings • installation to be maintained in low-reflection environment 

• metal walls or strong reflectors in the proximity of the imaging zone to be avoided 

 

Power rating 

Rated voltage  100 V to 240 V AC (± 10 %) 

Rated current  max. 3.5 A 

Power consumption average 150 W 

standby 3 W 

Rated frequency  50 Hz to 60 Hz (± 5 %) 

 

Product conformity 

Electromagnetic compatibility EU:  

in line with EMC Directive 2014/30/EU 

emission tests in line with EN 55011 

immunity tests in line with EN 61326-1 

Electrical safety EU:  

in line with Low Voltage Directive 

2014/35/EU 

applied standards: 

• EN 61010-1 

• IEC 61010-1  

USA UL 61010-1 

Hazardous substances EU:  

in line with Directive on the restriction of 

the use of certain hazardous substances 

in electrical and electronic equipment 

(RoHS) 2011/65/EU 

applied standard: 

EN IEC 63000 

EU legislation EU: in line with Data Act – Regulation 

(EU) 2023/2854 

for details, see user documentation 

 

Dimensions 

Base unit 

 

W × H × D 325.8 mm × 1002.4 mm × 1428.6 mm 

(12.83 in × 39.46 in × 56.24 in) 

including mounting see Fig. 2 and Fig. 3 17 

 

Weight 

Base unit  78 kg (172 lb) 

 

 

17  Note, that dimensions can vary slightly depending on setup orientation due to cover screws filling the mounting points of the R&S®QAR50. 
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Fig. 2: Dimensions of the R&S®QAR50 including mounting base in a standing position 

 
Fig. 3: Dimensions of the R&S®QAR50 including mounting base in a lying position 
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Fig. 4: Inner dimensions of the R&S®QAR50 

 

Shipping dimensions 

Base unit W × H × D 800 mm × 1280 mm × 1560 mm 

(31.5 in × 50.4 in × 61.4 in) 

Verification set (R&S®QAR50-Z44) W × H × D 980 mm × 750 mm × 270 mm 

(38.6 in × 29.6 in × 10.7 in) 

 

Shipping weight 

Base unit  135 kg (298 lb) 

Verification set (R&S®QAR50-Z44)  19 kg (42 lb) 
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Ordering information 
Designation Type Order No. 

Radome tester, vertical polarization R&S®QAR50 1343.0099K02 

Radome tester, horizontal polarization R&S®QAR50 1343.0099K03 

Options 

Verification set R&S®QAR50-Z44 1343.0082.02 

Polarization change to vertical R&S®QAR50-U02 1343.0060.02 

Polarization change to horizontal R&S®QAR50-U03 1343.0076.02 

Software options 

Frequency response measurement R&S®QAR50-K10 1343.2091.02 

Fast frequency response calculation R&S®QAR50-K11 1343.2840.02 

Homogeneity analysis R&S®QAR50-K20 1343.2110.02 

High resolution image R&S®QAR50-K30 1343.2133.02 

Programmable frequency range R&S®QAR50-K40 1343.3330.02 

Real-time imaging reflection R&S®QAR50-K80 1343.2904.02 
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Service at Rohde & Schwarz
You’re in great hands
▶ Worldwide
▶ Local and personalized
▶ Customized and flexible
▶ Uncompromising quality
▶ Long-term dependability

Sustainable product design
	▶ Environmental compatibility and eco-footprint
	▶ Energy efficiency and low emissions
	▶ Longevity and optimized total cost of ownership

Certified Quality Management

ISO 9001

Rohde & Schwarz
The Rohde & Schwarz technology group is among the trail
blazers when it comes to paving the way for a safer and 
connected world with its leading solutions in test & measure-
ment, technology systems and networks & cybersecurity. 
Founded more than 90 years ago, the group is a reliable 
partner for industry and government customers around 
the globe. The independent company is headquartered in 
Munich, Germany and has an extensive sales and service 
network with locations in more than 70 countries.
 
www.rohde-schwarz.com

Certified Environmental Management

ISO 14001

Rohde & Schwarz customer support
www.rohde-schwarz.com/support 

Rohde & Schwarz training
www.training.rohde-schwarz.com

More Rohde & Schwarz certificates 

https://www.rohde-schwarz.com
https://www.rohde-schwarz.com/support
https://www.rohde-schwarz.com/support
https://www.training.rohde-schwarz.com



