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Design Overview

Table 1: Simulated Design Performance

Spec spec Yalue Simulated {TQPED)
Cperating Band 2305 - 2497 GHz 2310 2.5 GHz
Bandwidih 0.5 GHz * - -
Cutput Power 20 dBm 21.6 dBm
(rai 18 db ~ 28 db owver band
PAE = 0% o 1dB compression, 23.2% @ 1 dB

goal 25% COmnpression
W WE, < 1.5:1, input and output Inpuat ~ 1.05:1, output ~
o1

supply Voltage +57 -5V +3 W, -01W
)= Gl xz 60 1l Al x 60 1l




Gate Bias Level for IDS=55mA

e et

IDS.i, mA

VGS=0.500
VGS=0.400
VGS=0.250
VGS=0.100
VGS=-0.050

VGS=-0.200
VGS=-0.350
VGS=-0.500

Vas=4 480

Values at bias point indicated by marker m1.

VDS

Device Power
Consumption, Watts

5.000

0.279

m2

VDS=0.900
IDS.i=0.114
GS=0.500000

m1

VDS=5.000
IDS.i=0.056

V GS=-0.05000(

Reripps= (9V-9V).114A
=71.05 Q




2"d Stage OMN
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2" STAGE

Dynamic Load Line

Dynamic Load Line (2nd PA stage)
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Power Added Efficiency

Stage 2: Power Added Efficiency
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2nd Stage

Load Pull Analysis
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2nd Stage

Plot contours of constant

LOad PU” SlmU|at|0n Output Power and PAE

m1

indep(m1)=0

Pdel contours p=0.346/40.393
level=21.599324, number=1
impedance = Z0 * (1.485 +j0.755)

m?2
indep(m2)=2
PAE contours p=0.381/35.277
level=44.998478, number=1
impedance = Z0 * (1.634 + j0.840)
Contours Pdel (dBm) PAE

1 216 45%

2 21.1 41%

3 20.6 37%

4 20.1 33%

S 19.6 39%

Ppur = 4.50Bm
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PAE contours

indep(PAE_contours p) (0.000 to 98.000)
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Comparison of Matching Methods

* Cripps method

— Use dynamic load line on FET IV curves to maximize/optimize
voltage and current swing, and determine RCRIPPS

— Moagt)ch output of FET to Rqgpss, cancel reactance, match input to
5

— 72=1.34+j0.92 Q
— Poyr = 21.3dBm

* Load Pull analysis

— Use contours of constant power(/PAE) on Smith chart do directly
determine impedance needed

— Match output of FET to this impedance, match input to 50Q
— z2=1.49+4j70.76 Q
— Poyr=21.6dBm



dBm(vout[.:,1]

Final Simulations
1dB compression point

Qutput Power vs. I/npnéower
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Efficiency (Power-Added)

PAE1

Power Added Efficiency
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dB(S(2,1))

S-Parameters

Transducer Gain (s21)

40 m6
20—
0— mo
. freq=2.400GHz
ol dB(S(2,1))=28.674
e I L A R R
05 10 15 20 25 30 35 40 4! Input and Output VSWR
freq, GHz 12 m16
- freq=2.400GHz
10—_ VSWR2=5.675
g m17
e - 16 freq=2.400GHz
%% 6— VSWR1=1.093
> > |

freq, GHz



dB(S(2,2))

S-Parameters

Quput Return Loss
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Final Schematic
with Current and Voltage Annotation
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Conclusion and Future Work

Create match from load pull and compare performance

15t stage was treated more as a gain stage

— We could have done more of a power match than a match for
50ohms.

— This would have helped efficiency while maintaining gain
requirements

Improve OMN

— Reconfigure layout

— Add more components/matching stages to improve VSWR
Look at performance variation due to process variation

— Sensitivity of performance on component changes
— |Is the design robust?
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