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ADC Measurements
at 4.5 GHz Input
Full Scale ~ 6 dBm
NSD ~ -147 dBFS/Hz
1IP3 ~ 35 dBm

Receiver Measurements (High Gain Mode)
G=15.5dB, NF =14.3 dB, OIP3 =23 dBm

Receiver Measurements After Calibration
Single Channel On, Other Channels Off
G=18.5dB, NF =4 dB, OIP3 =-4 dBm

M3 FOrIAT - N—ROI7OFEITOVIN

VISIT ANALOG.COM/JP 3


https://www.analog.com/jp/index.html

T/R Module Analog Beamformer

.
-

J
Y
Cascaded Analysis Applies l

At Combiner, Track Noise Power
and Signal Power Separately

(a) Analog Beamforming RF Analysis
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(b) Separate Combiner Terms to Insertion Loss Plus an Ideal Combiner
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1:N Combiner Combiner

Insertion

° Loss

Tg: Source Input Noise Temperature

T,: Device Input Referred Noise Temperature
Tour=0(Ts +T,)

Noise Power = kT

(c) In Cascaded Noise Budgets, Track Noise Temperature and Noise Power
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Single Channel

8 Channel Subarray

C Specs Ci Calcs Cumulative F C Specs C Calcs Cumulative
Signal | Noise Noise Signal Noise Cum Cum | Cum Signal | Noise Noise Signal Noise Cum Cum | Cum
Gain | Figwe | "% | Gain | ™ | ¥ | Gan | Gain |Noiseout| NF | I3 Gain | Figre | @™ | Gain | ™ | ¥ | Gain | Gain |Noiseout| NF | ip3
(dB) dB dBm dBm k |dBm/Hz dB dB dBm/Hz | dB | dBm (dB) dB dBm dBm k dBmv/Hz dB dB dBm/Hz | dB dBm
Ce -174.0 Ci -174.0
Front End Loss -0.2 0.2 50.0 -0.2 13.7 | -187.2 -0.2 -0.2 -1740 | -0.2 | 50.2 Front End Loss -0.2 0.2 50.0 -0.2 13.7 | -187.2 -0.2 -0.2 -174.0 -0.2 [ 50.2
Stingray + Comb 18.5 4.0 -4.0 185 | 4384 | -1722[ 183 18.3 -151.5 [ 42 [-223 Stingray + Comb 18.5 4.0 -4.0 185 | 4384 | -172.2 18.3 18.3 -151.5 42 [-223
Ideal Combiner 0.0 0.0 50.0 0.0 0.1 -210.4 18.3 18.3 -151.5 42 | -23 Ideal Combiner 18.1 0.0 50.0 9.0 0.1 -210.4 36.4 273 -142.4 42 [-223
Cable -1.0 1.0 50.0 -1.0 751 | -179.8 173 17.3 -152.5 42 | -23 Cable -1.0 1.0 50.0 -1.0 751 | -179.8 35.4 26.3 -143.4 42 [ -223
XUD 155 | 143 | 23.0 165 [ 75155 -159.8 [ 328 32.8 -1362 [ 49 [-225 XUD 15.5 14.3 23.0 15.5 | 7515.5 [ -159.8 [ 50.9 41.8 -127.8 43 [-289
Cable+Filter -1.5 1.5 50.0 -1.5 1196 | -177.8 31.3 31.3 -137.7 49 [ -25 Cable+Filter -1.5 1.5 50.0 -1.5 119.6 | -177.8 49.4 40.3 -129.3 43 |[-289
Signal Noise Cum Cum | Cum Signal Noise Cum Cum | Cum
RF Section Gain Gain__[Noise Out| NF 1IP3. RF Section Gain Gain | Noise Out| NF 1IP3
Total (dB) (dB) |(dBrvHz)| (dB) |(dBm) Total (dB) (dB) |(dBm/Hz)| (dB) | (dBm)
31.3 313 | -137.7 [ 49 |-225 49.4 40.3 -129.3 | 43 |-289
Full Scale |NSD 11P3 Full Scale |[NSD 11IP3
A/D Specs [(dBm) _ [(dBFs/Hz) [(dBm) A/D Specs |(dBm) _ [(dBFs/Hz) [(dBm)
6| -147 35 6 -147 35
RX Full RX Full
Recelver Scale NSD |CumIIP3 Receiver Scale NSD | CumlIP3
Input Input
Total Total
(dBm) |(dBFs/Hz)| (dBm) (dBm) |(dBFs/Hz)| (dBm)
-25.3 | -1421 | -22.5 -43.4 | 1351 -29.1
Input Power (dBm) -50 Input Power (dBm) -50]
Validation FFT Mag (dBFs) -24.7| Validation FFT Mag (dBFs) -6.6}
IMD (dBc) 54.9 IMD (dBc) 41.8]
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