
Calibration certificates RISE equipment used for test report P111266-F30 
 
 Serial number on equipment RISE number File name/ 

Page number 

R&S FSW 43 test after 2021-07 100 560 902 073 
902 073 -
FSW43 

2021.pdf 

R&S FSW 43 test before 2021-07 100 560 902 073 
902 073 -
FSW43 

2020.pdf 

R&S ESU 40 100 321 901 385 901 385 -
ESU40.pdf 

R&S ZNB 40 101 544 BX50051 BX50051 -
ZNB40.pdf 

Mixer FS-Z60 100 996 BX90566 
BX90566 

R&S Mixer 
FS-Z60.pdf 

Mixer FS-Z90 101 871 BX90567 
BX90567 

R&S Mixer 
FS-Z90.pdf 

Mixer FS-Z110 101 467 BX81425 
BX81425 

R&S Mixer 
FS-Z110.pdf 

Mixer FS-Z170 100974 BX81426 
BX81426 

R&S Mixer 
FS-Z170.pdf 

Mixer FS-Z220 100967 BX81427 
BX81427 

R&S Mixer 
FS-Z220.pdf 

Bilog antenna Schaffner 6143A 23 169 504 079 2 – 9 
EMCO Horn Antenna 3115 9509-4562 502 175 10 – 16 
EMCO Horn Antenna 3115 00143 161 902 212 17 – 21 
EMCO Horn Antenna 3116 9904-2426 503 279 22 – 26 

Flann STD Gain Horn Antenna 20240-20 Manufacturer provided gain 
275170 KWP02600 27 

Flann STD Gain Horn Antenna 22240-20 Manufacturer provided gain 
274184 KWP02601 28 

Flann STD Gain Horn Antenna 24240-20 Manufacturer provided gain 
141 BX92414 29 

Flann STD Gain Horn Antenna 26240-20 Manufacturer provided gain 
124 440 BX92416 30 

Flann STD Gain Horn Antenna 27240-20 Manufacturer provided gain 
281 BX92417 31 

Flann STD Gain Horn Antenna 29240-20 Manufacturer provided gain 
46 BX92419 32 

Flann STD Gain Horn Antenna 30240-20 Manufacturer provided gain 
29 BX92420 33 

 
 
 





















































Waveguide Size: WG20 (WR42, R220)
Nominal Gain: 20 dBi
Operating Frequencies: 17.6 - 26.7 GHz

Overall Length (A): 120.3 mm (4.736 inch)
Aperture Width (B): 52.00 mm (2.047 inch)
Aperture Height (C): 37.40 mm (1.472 inch)
Waveguide Width (D): 10.668 mm (0.420 inch)
Waveguide Height (E): 4.318 mm (0.170 inch)
Flare Length (F): 115.20 mm (4.535 inch)

Frequency Gain Frequency Gain Frequency Gain
(GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane
17.6 18.11 23.1° 22.3° 20.7 19.42 19.7° 19.0° 23.85 20.54 17.1° 16.5°
17.7 18.15 23.0° 22.2° 20.85 19.48 19.5° 18.8° 24 20.59 17.0° 16.4°

17.85 18.22 22.8° 22.0° 21 19.54 19.4° 18.7° 24.15 20.64 16.9° 16.3°
18 18.29 22.6° 21.8° 21.15 19.59 19.2° 18.6° 24.3 20.69 16.8° 16.2°

18.15 18.36 22.4° 21.6° 21.3 19.65 19.1° 18.4° 24.45 20.74 16.6° 16.1°
18.3 18.42 22.2° 21.4° 21.45 19.71 19.0° 18.3° 24.6 20.79 16.5° 16.0°

18.45 18.49 22.1° 21.3° 21.6 19.76 18.8° 18.2° 24.75 20.83 16.4° 15.9°
18.6 18.56 21.9° 21.1° 21.75 19.82 18.7° 18.0° 24.9 20.88 16.3° 15.8°

18.75 18.62 21.7° 20.9° 21.9 19.87 18.6° 17.9° 25.05 20.93 16.3° 15.7°
18.9 18.69 21.5° 20.8° 22.05 19.93 18.5° 17.8° 25.2 20.97 16.2° 15.6°

19.05 18.75 21.4° 20.6° 22.2 19.98 18.3° 17.7° 25.35 21.02 16.1° 15.5°
19.2 18.82 21.2° 20.4° 22.35 20.03 18.2° 17.6° 25.5 21.06 16.0° 15.4°

19.35 18.88 21.0° 20.3° 22.5 20.09 18.1° 17.4° 25.65 21.11 15.9° 15.3°
19.5 18.94 20.9° 20.1° 22.65 20.14 18.0° 17.3° 25.8 21.15 15.8° 15.2°

19.65 19.00 20.7° 20.0° 22.8 20.19 17.9° 17.2° 25.95 21.20 15.7° 15.1°
19.8 19.06 20.6° 19.8° 22.95 20.24 17.7° 17.1° 26.1 21.24 15.6° 15.0°

19.95 19.13 20.4° 19.7° 23.1 20.29 17.6° 17.0° 26.25 21.28 15.5° 15.0°
20.1 19.19 20.3° 19.5° 23.25 20.35 17.5° 16.9° 26.4 21.33 15.4° 14.9°

20.25 19.25 20.1° 19.4° 23.4 20.40 17.4° 16.8° 26.55 21.37 15.3° 14.8°
20.4 19.31 20.0° 19.2° 23.55 20.45 17.3° 16.7° 26.7 21.41 15.2° 14.7°

20.55 19.36 19.8° 19.1° 23.7 20.50 17.2° 16.6°

Notes:
Gain calculations based on NRL Report 4433 - accuracy to approx ± 0.3dBi

FLANN MICROWAVE LTD FLANN MICROWAVE INC
Dunmere Road One Boston Place
Bodmin, Cornwall Suite 2600
PL31 2QL Boston
United Kingdom Massachusetts, MA 02108-4407
Tel: +44 (0)1208 77777 Tel: 617 621 7034
Fax: +44 (0)1208 76426 Fax: 617 577 8234

Standard Gain Horn
Model 20240-20

Typical Performance Data

Beamwidth Beamwidth Beamwidth

Half-power (3dB) beamwidth estimates calculated using 50.8 λ / C (E-Plane) and 68.1 λ / B (H-Plane).  This is a 'large aperture' 
approximation that breaks down at gain values smaller than around 12 dBi.  For 10dBi Standard Gain Horns, beamwidths are 
approximately 63º at the lowest frequency and 48º at the highest frequency.
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Waveguide Size: WG27 (WR10, R900)

Nominal Gain: 20 dBi

Operating Frequencies: 73.8 ‐ 112 GHz

Overall Length (A): 32.5 mm (1.280 inch)

Aperture Width (B): 12.40 mm (0.488 inch)

Aperture Height (C): 9.00 mm (0.354 inch)

Waveguide Width (D): 2.540 mm (0.100 inch)

Waveguide Height (E): 1.270 mm (0.050 inch)

Flare Length (F): 26.00 mm (1.024 inch)

Frequency Gain Frequency Gain Frequency Gain
(GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane
73.8 18.12 22.9° 22.3° 89.25 19.66 19.0° 18.4° 105 20.92 16.1° 15.7°
74.25 18.17 22.8° 22.2° 90 19.72 18.8° 18.3° 105.75 20.98 16.0° 15.6°

75 18.26 22.6° 21.9° 90.75 19.79 18.6° 18.1° 106.5 21.03 15.9° 15.5°
75.75 18.34 22.3° 21.7° 91.5 19.85 18.5° 18.0° 107.25 21.08 15.8° 15.3°
76.5 18.42 22.1° 21.5° 92.25 19.92 18.3° 17.8° 108 21.14 15.7° 15.2°
77.25 18.50 21.9° 21.3° 93 19.98 18.2° 17.7° 108.75 21.19 15.6° 15.1°

78 18.57 21.7° 21.1° 93.75 20.04 18.0° 17.6° 109.5 21.24 15.4° 15.0°
78.75 18.65 21.5° 20.9° 94.5 20.11 17.9° 17.4° 110.25 21.29 15.3° 14.9°
79.5 18.73 21.3° 20.7° 95.25 20.17 17.8° 17.3° 111 21.34 15.2° 14.8°
80.25 18.80 21.1° 20.5° 96 20.23 17.6° 17.1° 111.75 21.39 15.1° 14.7°

81 18.88 20.9° 20.3° 96.75 20.29 17.5° 17.0° 112 21.41 15.1° 14.7°
81.75 18.95 20.7° 20.1° 97.5 20.35 17.3° 16.9°
82.5 19.03 20.5° 20.0° 98.25 20.41 17.2° 16.8°
83.25 19.10 20.3° 19.8° 99 20.47 17.1° 16.6°

84 19.17 20.1° 19.6° 99.75 20.53 17.0° 16.5°
84.75 19.24 20.0° 19.4° 100.5 20.58 16.8° 16.4°
85.5 19.31 19.8° 19.3° 101.25 20.64 16.7° 16.3°
86.25 19.38 19.6° 19.1° 102 20.70 16.6° 16.1°

87 19.45 19.4° 18.9° 102.75 20.76 16.5° 16.0°
87.75 19.52 19.3° 18.8° 103.5 20.81 16.3° 15.9°
88.5 19.59 19.1° 18.6° 104.25 20.87 16.2° 15.8°

Notes:
Gain calculations based on NRL Report 4433 ‐ accuracy to approx ± 0.3dBi
Half‐power (3dB) beamwidth estimates calculated using 50.8 λ / C (E‐Plane) and 68.1 λ / B (H‐Plane).  This is a 'large aperture' approximation 

that breaks down at gain values smaller than around 12 dBi.  For 10dBi Standard Gain Horns, beamwidths are approximately 63º at the lowest 

frequency and 48º at the highest frequency.

Standard Gain Horn
Model 27240‐20

Typical Performance Data

Beamwidth Beamwidth Beamwidth
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Waveguide Size: WG29 (WR6, R1400)

Nominal Gain: 20 dBi

Operating Frequencies: 114 - 173 GHz

Overall Length (A): 24.4 mm (0.961 inch)

Aperture Width (B): 8.50 mm (0.335 inch)

Aperture Height (C): 6.40 mm (0.252 inch)

Waveguide Width (D): 1.651 mm (0.065 inch)

Waveguide Height (E): 0.826 mm (0.033 inch)

Flare Length (F): 18.00 mm (0.709 inch)

Frequency Gain Frequency Gain Frequency Gain

(GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane

114 18.73 20.9° 21.1° 135 20.08 17.6° 17.8° 156 21.19 15.2° 15.4°

115 18.80 20.7° 20.9° 136 20.13 17.5° 17.7° 157 21.24 15.2° 15.3°

116 18.87 20.5° 20.7° 137 20.19 17.4° 17.5° 158 21.28 15.1° 15.2°

117 18.94 20.3° 20.5° 138 20.25 17.2° 17.4° 159 21.33 15.0° 15.1°

118 19.01 20.2° 20.3° 139 20.30 17.1° 17.3° 160 21.38 14.9° 15.0°

119 19.08 20.0° 20.2° 140 20.36 17.0° 17.2° 161 21.42 14.8° 14.9°

120 19.14 19.8° 20.0° 141 20.42 16.9° 17.0° 162 21.47 14.7° 14.8°

121 19.21 19.7° 19.8° 142 20.47 16.8° 16.9° 163 21.52 14.6° 14.7°

122 19.28 19.5° 19.7° 143 20.52 16.6° 16.8° 164 21.56 14.5° 14.6°

123 19.34 19.3° 19.5° 144 20.58 16.5° 16.7° 165 21.61 14.4° 14.6°

124 19.41 19.2° 19.4° 145 20.63 16.4° 16.6° 166 21.65 14.3° 14.5°

125 19.47 19.0° 19.2° 146 20.68 16.3° 16.4° 167 21.70 14.2° 14.4°

126 19.53 18.9° 19.1° 147 20.74 16.2° 16.3° 168 21.74 14.2° 14.3°

127 19.60 18.7° 18.9° 148 20.79 16.1° 16.2° 169 21.78 14.1° 14.2°

128 19.66 18.6° 18.8° 149 20.84 16.0° 16.1° 170 21.83 14.0° 14.1°

129 19.72 18.4° 18.6° 150 20.89 15.9° 16.0° 171 21.87 13.9° 14.0°

130 19.78 18.3° 18.5° 151 20.94 15.8° 15.9° 172 21.91 13.8° 14.0°

131 19.84 18.2° 18.3° 152 20.99 15.7° 15.8° 173 21.95 13.8° 13.9°

132 19.90 18.0° 18.2° 153 21.04 15.5° 15.7°

133 19.96 17.9° 18.1° 154 21.09 15.4° 15.6°

134 20.02 17.8° 17.9° 155 21.14 15.3° 15.5°

Notes:

Half-power (3dB) beamwidth estimates calculated using 50.8 λ / C (E-Plane) and 68.1 λ / B (H-Plane).  This is a 'large aperture' approximation that 

breaks down at gain values smaller than around 12 dBi.  For 10dBi Standard Gain Horns, beamwidths are approximately 63º at the lowest 

frequency and 48º at the highest frequency.

Gain calculations based on NRL Report 4433 - accuracy to approx ± 0.3dBi. Antenna Gain is only valid within the 'far-field' of the antenna. For more 

details, please see Ch 16, 'Antenna Theory, Analysis & Design' Balanis, Wiley or Ch 18 'Antenna', Kraus, McGraw-Hill.

STANDARD GAIN HORN

Model 29240-20

Typical Performance Data

Beamwidth Beamwidth Beamwidth
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Waveguide Size: WG30 (WR5, R1800)
Nominal Gain: 20 dBi
Operating Frequencies: 145 - 220 GHz

Overall Length (A): 17.5 mm (0.689 inch)
Aperture Width (B): 6.80 mm (0.268 inch)
Aperture Height (C): 5.00 mm (0.197 inch)
Waveguide Width (D): 1.295 mm (0.051 inch)
Waveguide Height (E): 0.648 mm (0.026 inch)
Flare Length (F): 14.50 mm (0.571 inch)

Frequency Gain Frequency Gain Frequency Gain
(GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane (GHz) (dBi) E-Plane H-Plane
145 18.78 21.0° 20.7° 175.5 20.30 17.3° 17.1° 207 21.56 14.7° 14.5°

145.5 18.81 20.9° 20.6° 177 20.37 17.2° 17.0° 208.5 21.61 14.6° 14.4°
147 18.89 20.7° 20.4° 178.5 20.43 17.1° 16.8° 210 21.67 14.5° 14.3°

148.5 18.98 20.5° 20.2° 180 20.50 16.9° 16.7° 211.5 21.72 14.4° 14.2°
150 19.06 20.3° 20.0° 181.5 20.56 16.8° 16.5° 213 21.77 14.3° 14.1°

151.5 19.14 20.1° 19.8° 183 20.62 16.6° 16.4° 214.5 21.82 14.2° 14.0°
153 19.21 19.9° 19.6° 184.5 20.69 16.5° 16.3° 216 21.87 14.1° 13.9°

154.5 19.29 19.7° 19.4° 186 20.75 16.4° 16.1° 217.5 21.92 14.0° 13.8°
156 19.37 19.5° 19.2° 187.5 20.81 16.2° 16.0° 219 21.97 13.9° 13.7°

157.5 19.45 19.3° 19.1° 189 20.87 16.1° 15.9° 220 22.01 13.8° 13.6°
159 19.52 19.2° 18.9° 190.5 20.93 16.0° 15.8°

160.5 19.60 19.0° 18.7° 192 20.99 15.9° 15.6°
162 19.67 18.8° 18.5° 193.5 21.05 15.7° 15.5°

163.5 19.74 18.6° 18.4° 195 21.11 15.6° 15.4°
165 19.82 18.5° 18.2° 196.5 21.17 15.5° 15.3°

166.5 19.89 18.3° 18.0° 198 21.23 15.4° 15.2°
168 19.96 18.1° 17.9° 199.5 21.28 15.3° 15.0°

169.5 20.03 18.0° 17.7° 201 21.34 15.1° 14.9°
171 20.10 17.8° 17.6° 202.5 21.39 15.0° 14.8°

172.5 20.16 17.7° 17.4° 204 21.45 14.9° 14.7°
174 20.23 17.5° 17.2° 205.5 21.50 14.8° 14.6°

Notes:
Gain calculations based on NRL Report 4433 - accuracy to approx ± 0.3dBi

FLANN MICROWAVE LTD FLANN MICROWAVE INC
Dunmere Road One Boston Place
Bodmin, Cornwall Suite 2600
PL31 2QL Boston
United Kingdom Massachusetts, MA 02108-4407
Tel: +44 (0)1208 77777 Tel: 617 621 7034
Fax: +44 (0)1208 76426 Fax: 617 577 8234

Standard Gain Horn
Model 30240-20

Typical Performance Data

Beamwidth Beamwidth Beamwidth

Half-power (3dB) beamwidth estimates calculated using 50.8 λ / C (E-Plane) and 68.1 λ / B (H-Plane).  This is a 'large aperture' 
approximation that breaks down at gain values smaller than around 12 dBi.  For 10dBi Standard Gain Horns, beamwidths are 
approximately 63º at the lowest frequency and 48º at the highest frequency.
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