MMIC Design and Technology
Active Devices

Instructor: Dr. Ali Medi
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MESFET Operation
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MESFET Equivalent Circuit
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Frequency
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Data file for actual device

I FILENAME: METI00.52F VERSION: 1.0

INEC FPART NUMBER: NEGT300 DATE: 4483

I BIAS COMDITIONS: VD5=3V, ID5=10m&

I NOTE : GATE AND DRAIM BOMD WIRES ARE DE-EMBECDED.

I NOTE : SOURCE BOND WIRE EFFECTS ARE INCLUDED. Ltotal = 0.07 nH

! (4 EACH 0.7 mil DIAMETER GOLD WIRES APPROXIMATELY 0.013" LOMNG).
#GHZS MAR S0

2 0.55 -26 2758 181 0.04 79 0.59 -13
4 0.89 -20 3.26 141 0.06 66 0.58 -24
6 0.82 -0 2.83 126 0.08 ] 0.54 =33
g 0.78 g 209 114 0.0% a1 0.5 -42
10 0.73 -102 221 104 0.1 48 0.47 -4
12 0.71 -114 2.16 93 0.1 43 0.45 -23
14 0.71 -122 211 50 0.11 44 0.47 -52
16 0.67 -128 1.52 78 0.11 43 0.49 -4
158 0.66 -140 1.81 63 0.11 40 0.52 -70
f1 ReS11 ImS11 ReS21 ImS21 ReS12 ImS12 ReS22 ImS22
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S11 on Smith Chart

B Smith-Chart <unnamed> - ﬂ
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S21 and S12
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FET Example

Production Process

TQuint & TQTRxX

SEMICONDLCTOR MESFET Foundry Service
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Input Reflection Coefficient

e S11 is reflection coefficient only when port

2 IS terminated In a matched load
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Output Reflection Coefficient

o S22 Is reflection coefficient only when port

1 is terminated in a matched load
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Stability

e Transistor is unstable when |7 | >1
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Stability

e Transistor is unstable when |7 | >1
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Stability Circles on Smith Chart

« Load or Source stability == -
circle is the locus of points [/ 7 s [
in the I', or I', plane, for B
which I';, or I',; = 1. If the Y.
center of the smith chartis /w22
enclosed by the stability X &
circle then all points inside ...
the circle are stable. If the LS Y
center is not enclosed S /
then all points inside the R
circle are unstable.
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Unconditional Stability

e If all of the smith chart is in a stable region
then the transistor Is said to be
unconditionally stable.

— I, orI', <1 for all values of ' or I'g

out
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108y =[S, [ +A
2‘812821 Unconditionally Stable for K>1

A= S11822 - S12821
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