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Described herein are variable gain amplifiers and multiplexers that embed programmable attenuators

into switchable paths that allow signals in a high gain mode to bypass attenuation. This advantageously
reduces or eliminates performance penalties in the high gain mode. The programmable attenuators can be
configured to improve linearity of the amplification process through pre-LNA attenuation in targeted gain
modes. In addition, described herein are variable gain amplifiers with embedded attenuators in a switching
network. The attenuators can be embedded onto switches and can be configured to have little or no effect
on a noise factor in a high gain mode because the switching network can provide an attenuation bypass in
a high gain mode and an attenuation in other gain modes. The programmable attenuators can be embedded
onto a multi-input LNA architecture.
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Described herein are variable gain amplifiers and multiplexers that
embed programmable attenuators into switchable paths that allow signals
in a high gain mode to bypass attenuation. This advantageously reduces
or eliminates performance penalties in the high gain mode. The
programmable attenuators can be configured to improve linearity of the

amplification process through pre-LNA attenuation in targeted gain
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modes. In addition, described herein are variable gain amplifiers with
embedded attenuators in a switching network. The attenuators can be
embedded onto switches and can be configured to have little or no effect
on a noise factor in a high gain mode because the switching network can
provide an attenuation bypass in a high gain mode and an attenuation in
other gain modes. The programmable attenuators can be embedded onto

a multi-input LN A architecture.
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B4 FDD 1,710%1,755 2.110%2,155
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B6 FDD 83022840 8754885
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B11 FDD 1,427.9%51,447.9 1,475.9%51,495.9
B12 FDD 6997716 729%746
B13 FDD WEL 7462756
B14 FDD 7882798 75822768
B15 FDD 1,900%1,920 2,600%2,620
B16 FDD 2,010%2,025 2,585%52,600
B17 FDD 704%716 734%746
B18 FDD 8154830 860875
B19 FDD 830%845 8752890
B20 FDD 8327862 7917821
B21 FDD 1,447.9%51,462.9 1,495.9%1,510.9
B22 FDD 3,410%3,490 3,510%3,590
B23 FDD 2,000%2,020 2,180%2,200
B24 FDD 1,626.5%1,660.5 1,525%1,559
B25 FDD 1,850%1,915 1,930%1,995
B26 FDD 8147849 8597894
B27 FDD 8077824 8527869
B28 FDD 7032748 75822803
B29 FDD N/A 716%728
B30 FDD 2,305%2,315 2,350%2,360
B31 FDD 452.5%3457.5 462.5%2467.5
B32 FDD N/A 1,452%1,496
B33 TDD 1,900%1,920 1,900%1,920
B34 TDD 2,010%2,025 2,010%2,025
B35 TDD 1,850%1,910 1,850%1,910
B36 TDD 1,930%1,990 1,930%1,990
B37 TDD 1,910%1,930 1,910%1,930
B38 TDD 2,570%2,620 2,570%2,620
B39 TDD 1,880%1,920 1,880%1,920
B40 TDD 2,300%2,400 2,300%2.,400
B41 TDD 2,496%2,690 2,496%2,690
B42 TDD 3,400%3,600 3,400%3,600
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B43 TDD 3,600%3,800 3,600%3,800
B44 TDD 7035803 7035803
B45 TDD 1,447%1,467 1,447%1,467
B46 TDD 5,150%5,925 5,150%5,925
B65 FDD 1.920%2,010 2,110Z£2,200
B66 FDD 1,710%1,780 2,110Z£2,200
B67 FDD N/A 7382758
B68 FDD 6982728 7537783
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