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Figure 3.34

Figure 3.35

Figure 3.36

Figure 3.37

Figure 3.38

Figure 3.39

Figure 3.40

Figure 3.41

Figure 3.42

Figure 3.43

Figure 4.1

before simplification, and (d) EM-simulated current flux

after simplification.

EM-simulated (a) capacitance value (b) quality factor, for

non-simplified versus simplified MIM capacitor.

Final physically optimized model of the LNA in Sonnet (a)
top 3D view and (b) bottom 3D view.

Hybrid electromagnetic-circuit schematic diagram in

Cadence Spectre for post-processing.

GSG probe for on-wafer measurement. The given pictures
are for illustration purpose only and does not reflect the

used model.

GSG probe connection to the GSG pads and the surface.
The given pictures are for illustration purpose only and does

not reflect the used model.

Probe station. The given picture is for illustration purpose

only and does not reflect the used model.

Calibration standard substrate. The given pictures are for
illustration purpose only and does not reflect the used

model.
P14 compression point measurement setup.
ITP3 measurement setup.

On-wafer noise figure measurement setup (Jianjun et al.,

2003; Korakkottil Kunhi Mohd, 2010).

Prelayout simulated S-parameters (a) |,

. (B) [81], (©)
IS,;| and (d) |S,,| for single-band PCSNIM-based ISD

cascode LNA.
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Figure 4.2

Figure 4.3

Figure 4.4

Figure 4.5

Figure 4.6

Figure 4.7

Figure 4.8

Figure 4.9
Figure 4.10

Figure 4.11

Figure 4.12

Figure 4.13

Prelayout simulated noise figure and minimum noise figure.

Prelayout simulated stability Factor (a) K factor, the

stability condition is K >1 and A<1 and (b) x factor, the

stability condition is 4 > 1.

The micrograph of single-band ISD cascode LNA die

benefiting from PCSNIM noise optimization technique.

Measured 1, —V for single-band ISD cascode LNA.

PLS and Measured S-parameters (a) |S 11

s (b) |S]2

, (b)
|S21| and |Szz|.

PLS and Measured S, and S,, in Smith chart showing the

real and imaginary part of input and output impedances

normalized to 50 ohms.

PLS noise figure, PLS minimum noise figure and measured
NF of ISD cascode LNA with PCSNIM noise optimization

technique.
Measured //Ps.
Measured Pi4gs.

PLS and measured stability factor with (a) K -A

evaluation and (b) x evaluation.

Prelayout simulated S-parameters (a) |Sll

|S21| and (d) |Szz| .

s (b) |S12

b (C)

Prelayout simulated noise figure and minimum noise figure
of proposed LNA with variable gate inductor in LB and UB

modes.
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Figure 4.14

Figure 4.15

Figure 4.16

Figure 4.17

Figure 4.18

Figure 4.19

Figure 4.20

Figure 4.21

Figure 4.22
Figure 4.23

Figure 4.24

Prelayout simulated stability Factor (a) K factor, the

stability conditionis K >1 and A<1, and (b) x factor, the

stability condition is p>1 .

The micrograph of dual-band frequency-reconfigurable
PCSNIM-based ISD cascode LNA die using hybrid

switched capacitances technique.

Measured ;, — . in LB and UB modes for dual-band ISD

cascode LNA wusing switched hybrid capacitances

technique.

PLS and Measured S-parameters in LB mode (a) |S 11

, () |S21|and (d) |S22| .

5 (b)
|S12

PLS and Measured S, and S5, in Smith chart in LB mode.

PLS and Measured S-parameters in UB mode (a) |S il (B)

, () |S21| and (d) |S22|-

|512

PLS and Measured S, and S,, in Smith chart in UB mode.

PLS noise figure, PLS minimum noise figure and measured
NF of dual-band PCSNIM-based LNA with hybrid
switched capacitances technique in (@) LB- and () UB

modes.
Measured /IP; for (a) LB- and (b) UB modes.
Measured P14 for (a) LB- and () UB modes.

PLS and measured stability factor with (a) K -A

evaluation and (b) u evaluation, in LB mode.
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Figure 4.25

Figure 4.26

Figure 4.27

Figure 4.28

Figure 4.29

Figure 4.30

Figure 4.31

Figure 4.32

Figure 4.33

Figure 4.34

PLS and measured stability factor with (a) K -A

evaluation and (b) x evaluation, in UB mode.

Prelayout simulated S-parameters (a) [S11], (b) |S12], (¢) [S21]
and |S22|.

Prelayout simulated noise figure and minimum noise figure
of proposed LNA with variable gate inductor in LB and UB

modes.

Prelayout simulated stability Factor (a) K factor, the

stability conditionis K >1 and A<1, and (b) x factor, the

stability condition is 4 > 1.

The micrograph of dual-band frequency-reconfigurable
PCSNIM-based ISD cascode LNA die using switched
hybrid transistor-width/transconductance/Miller-

capacitance technique.

Measured ;, —y . in LB and UB modes for dual-band ISD

cascode LNA using switched hybrid transistor-

width/transconductance/Miller-capacitance technique.

PLS and Measured S-parameters in LB mode (a) |S 1

, () |S21| and (d) |S22|-

5 (b)
|S12

PLS and Measured S, and S5, in Smith chart in LB mode.

PLS and Measured S-parameters in UB mode (a) |S 1

, () |S21| and (d) |Szz|-

9 (b)
|S12

PLS and Measured S, and S,, in Smith chart in UB mode.
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Figure 4.35

Figure 4.36
Figure 4.37

Figure 4.38

Figure 4.39

Figure 4.40

Figure 4.41

Figure 4.42

Figure 4.43

Figure 4.44

Figure 4.45

PLS noise figure, PLS minimum noise figure and measured
NF of dual-band PCSNIM-based LNA with hybrid
switched transistor’s width/transconductance/gate-drain

capacitance technique in (¢) LB- and (b) UB modes.
Measured /IP; for (a) LB- and (b) UB modes.
Measured Pi4s for (@) LB- and (b) UB modes.

PLS and measured stability factor with (a) K — A

evaluation and (b) ;. evaluation, in LB mode.

PLS and measured stability factor with (a) K — A

evaluation and (b) . evaluation, in UB mode.

Prelayout simulated S-parameters (a) |S,

S, |and (d) |S,,]-

. ()

. (0) |81,

Prelayout simulated noise figure and minimum noise figure
of proposed LNA with variable gate inductor in LB and UB

modes.
Prelayout simulated stability Factor (a) K factor, the

stability condition is Kk >1 and A <1 , and (b) n factor,

the stability condition is ¢t >1.

The micrograph of dual-band frequency-reconfigurable
PCSNIM-based ISD cascode LNA die using transformer-

based variable inducor technique.

PLS and Measured S-parameters in LB mode (a) |S 1

, () |S21|and (d) |S22| .

5 (b)
|S12

PLS and Measured S11 and S22 in Smith chart in LB mode.
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