Two Examples Of Cascaded RF Analysis Using The RF Budget Simulator In The Advanced Design System (ADS) Simulator.

The RF Budget Simulator Is A Legacy Tool From Keysight Which Is No Longer Officially Supported, But It Still Yields Valuable Insight To Linear

And Non-Linear Cascaded RF Signal Chains.

Other Advanced Design System Examples Can Be Found At: https://bbt-line.com/ads-examples/
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Qutput P1dB

Stage Parameters (NOT cascaded) Gain [dB] NF [dB] Compression [dBm]  Qutput TOI [dBm]
Cmp_Index Cmp_RefDes Cmp_S21_dB Cmp_NF_dB Cmp_OutP1dB_dBm Cmp_OufTOIl_dBm
0 A PAD1 -1.0 1.0 1000.0 1000.0
1 B_SBA4089Z 143 50 18.3 327
2 C_PAD2 -0.8 0.8 1000.0 1000.0
3 D_CMPADOG0002F 14.5 6.0 32.3 42,7
4 E_PAD3 -0.8 0.8 1000.0 1000.0
5 F_CMPAD0B0025F 17.0 6.0 39.7 50.3
6 G_PAD4 -1.0 1.0 1000.0 1000.0
. Gain at Input Gain at Output NF, moving forward NF, moving backward
Stage Parameters, Small-Signal (cascaded) to Stage [dB] of Stage [dB] in chain [dB] in chain [dB]
Cmp_Index Cmp_RefDes InPGain_SS_dB OutVGaininc_SS_dB NF_Refln_Nolmage_dB | __RefOut_Nolmags_dB InTOI_dBm
0 A PAD1 0.0 -1.0 1.0 6.2 6.3
1 B_SBA40897 -1.0 13.3 6.0 5.2 53
2 C_PAD2 13.3 125 6.0 6.9 19.9
3 D_CMPAOO50002F 12.5 270 6.2 6.1 191
4 E_PAD3 270 262 6.2 6.8 341
5 F_CMPAOOGD025F 26.2 432 6.2 6.0 33.3
6 G_PAD4 (437 422 [62] 10 1000.0

total cascaded small-signal

total cascaded NF

total Input TOI [dBm]

gain
. . Gain Deviation
. . . Power at Input ~ Power at Qutput Freq at Input Freq at Qutput Gain at Input Gain at Qutput From Small Signal

Single Tone Large Signal Analysis To Stage [dBm]  of Stage [dBm] To Stage [GHz] ~ Of Stage [GHz]  to Stage [dB] of Stage [dB] &l Output of Stage [dB]
Cmp_Index Cmp_RefDes InPwr_dBm QutPwr_dBm InFreg/1e9 QuitFreg/1ed InPGain_dB QutPGain_dB __tPGainChange_dB

0 A _PAD1 40 30 2.0 2.0 0.0 -1.0 0.0

1 B_SBA40882 3.0 16.8 20 2.0 1.0 12.8 05

2 C PAD2 16.8 16.0 20 20 128 120 -05

3 D_CMPAQO60002F 16.0 300 20 20 120 260 -10

4 E_PAD3 300 292 20 2.0 26.0 252 -1.0

5 F_CMPAQDG0025F 292 422 20 20 252 382 -50

4] G_PAD4 422 412 20 2.0 38.2 37.2 -5.0

SNR, AR,
Noise Power, Noise Power, input of Stage, Qutput of Stage, Dynamic Range
) 1Hz BW, 1Hz BW, fﬁgﬁ{eggﬁfﬁ‘g%” E’L'{E\',?P C[?Bbrﬁt;f]%en DR ﬁﬁfr@;ﬁ&i‘nﬁelﬁ%gﬁgﬁisa P1dB compression,
Noise Power, SNR, SFDR Input of Stage Output of Stage InNPwrTotal_dBm)  OutNPwriotal_dBm)  Qutput of Stage floor), Butput bf Stage Output of stage
Cmp_Index Cmp_RefDes InNPwrTotal_dBm OutNPwrTotal_dBm InSNRO_dB OutSNRO_dB QutSFDR_Total_dB QutCDR_Total_dB OutP1dB_dBm

0 A_PAD1 -173.9 -173.9 177.9 176.9 1000.0 1000.0 1000.0

1 B_SBA4085Z 1739 1546 176.9 171.5 1249 1729 18.3

2 C_PAD2 -154 6 -1554 1715 1715 1249 1729 175

3 D_CMPADOG0002F 1554 -140.8 171.5 170.7 1213 170.7 300

4 E_PAD3 1408 1416 170.7 1707 1213 1707 292

] F_CMPAOOBO025F 1416 -124.5 170.7 166.8 161 163.6 391

6 G_PAD4 1245 1255 166.8 166.8 1161 163 6 381
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Qutput P1dB

Stage Parameters (NOT cascaded) Gain [dB] NF [dB] Compression [dBm] Qutput TOI [dBm]
Cmp_Index Cmp_RefDes Cmp_S521_dB Cmp_NF_dB Cmp_CQutP1dB_dBm Cmp_QutTOl_dBm

0 PAD1 1.0 1.0 1000.0 L 10000

1 B_HMC451LP3 15.0 7.0 195 30.1

2 PADZ 10 10 10000 10000

3 C_HMCT73LC3B_2 40 90 « 28 80

4 PAD2 1.0 1.0 1000.0 1000.0

5 D_TGA2760_SM 33.0 6.0 320 52.0

5 FAD4 1.0 1.0 1000.0 1000.0

*note: some of these numbers are not too accurate...this is a Budge‘c Sim ulator
limitation in the assumed relationship between P1dB compression and TOI
Gain at Input Gain at Output NF, moving forward NF, moving forward NF, moving backward
Stage Parameters, Small-Signal (cascaded) to Stage [dB] of Stage [dB]  in chain [dB] mage noise fenna @8] in chain [dB]
Cmp_Index Cmp_ReiDes InPGain_S5_dB QutVGaininc_SS dB | ..efln_Nolmage dB NF_Refln_dB ...fOut_Nolmage_dB InTOl_dBm

0 PAD1 0.0 10 1.0 05
1 B_HMC451LP3 1.0 17.0 8.0 76 05
2 PAD2 17.0 16.0 8.0 17.0 177
3| C_HMCT73LC3B_2 16.0 7.0 8.1 16.0 16.7
4 PAD3 70 60 82 70 200
5 D_TGA2760_SM 60 390 86 60 19.0
6 FAD4 39.0 350 1.0 1000.0

total cascaded small-signal

total cascaded NF
(with mixer im age filtering

\D total Input TOI [dBm]
tal cascaded NF

gain (without mixer image filtering)
_ i _ Poweratinput  Power at Output Freq at Input Freq at Output Gain at Input Gain at Output
Single Tone Large Signal Analysis To Stage [dBm]  of Stage [dBm] To Stage [GHz] Of Stage [GHz] to Stage [dB] of Stage [dB]
Cmp_Index Cmp_RefDes InPwr_dBm OutPwr_dBm InFreg/1ed OutFreq/1ed InPGain_dB OutP Gain_dB
0 PAD1 0.0 -1.0 50 5.0 0.0 1.0
1 B_HMC451LP3 1.0 16.6 50 5.0 -1.0 16.6
2 PAD2 16.6 15.6 5.0 5.0 16.6 15.6
3 C_HMCT73LC3B_2 15.6 0.3 5.0 11.0 15.6 0.3
4 PAD3 -0.3 -1.3 11.0 11.0 -0.3 -1.3
5 D_TGA2760_SM 1.3 311 11.0 11.0 1.3 311
6 PAD4 311 30.1 11.0 1.0 311 301
Noise Power, SNR, SFDR
Cmp_Index Cmp_RefDes InNPwrTotal_dBm OutNPwrTotal_dBm InSNRO_dB OutSNRO_dB OutSFDR_ResBW_dB OutSFDR_Total_dB
0 PAD1 -173.9 -173.9 173.9 172.9 1000.0 1000.0
1 B_HMC451LP3 1739 -149.0 172.9 165.5 19.4 119.4
2 PAD2 -149.0 -150.0 1855 165.5 19.4 119.4
3 C_HMCT73LC3B_2 -150.0 -155.8 165.5 155.5 109.0 109.0
4 PAD3 -155.8 -156.8 1555 1555 109.0 109.0
5 D_TGA2760_SM -166.8 -123.6 155.5 1547 108.7 108.7
6 PAD4 1236 1246 1547 1547 108.7 1087
‘
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