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o] vz 9o RFIZE 7HRAL S
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MESFETe] 243 F718zs 149

Cgd

Gate Drain
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E 29& 74 vlojoja 24 83
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(scalmg)Ol 7}-0—0}3}- | &&°] MESFET&

gmrf’=gmrf (W’/300)

Cgs’=Cgs(W'/300) + Cgsf*N

Rds’=Rds(300/W’)
S08 AolE Z3 fingere) 54 thdl] 2AY
Fem (HA) 7 2] digtodrt Yo
U Cgds Heaas 2AdEE) 549 gzd
sl Aol =W ¥ fingerel + Ne| HA A
7] g HH5E FRErE Aot B4
o7 ACEEZ W& 10—100/1m§o}uf] fingere]
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Process:ETRI IFET

FET Type:100-50 x 2

Gate Length:1.0micron

Gate Width:50micron X 2

Bias condition: Vds=3.0V, Idss=13.37TmA

100% Idss 50% ldss 20% Idss

Ji(Ohm) 7.910619 14.11950 23.48804
Cgs(F) 1.68e-13 1.26e-13 9.65e-14
Cgd(F) 7.01e-15 7.38e-15 8.47e-15
Gm(S) 0.010606 0.010464 0.007850
Tau(sec) 5.16e-14 5.24e-12 6.02e-12
Rds(Ohm) 776.3975 1076.426 1629.052
\—CdS(F) 8.87e-15 8.17e-15 7.48e-15

Rg(Ohm)=4.480911
Lg(H)=7.65e-11

Rd(Ohm)=10.11192
Ld(H)=7.94e-11

Rs(Ohm)=8.750181
Ls(H)=0.0000

(66)
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ol F¥| FHHE ZEYA RFIC F A
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Upconverter, Drive amp., Power amp.2 745
A NEZ Uk oA 24GHz 99

|A15lH # 33 2t
= N HEEE
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processE HAEdgom 0.8um AolE Zol9
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AHEE LT 5Vell A F25t Sleep modes] tf7)
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9] Enhancement-mode FETE AME-3l1 HAl=
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Downconverter 9] A%

o]  Downconverters
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oz Waldele 43 29 TS HHHL Mol

o2 A887} o] Foix| 3L 9t
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(E 3) 2.4GHzDownconverter?] 4%

RF frequency 2.4t0 2.5GHz
IF frequency 100 to 350MHz
LNA small-signal gain 16dB
Mixer conversion gain 4dB
LNA noise figure 1.6dB
Mixer noise figure 12dB
LNA intercept point —8dBm
Mixer intercept point 0dBm
LO-to-RF isolation 20dB
LO input power —5dBm
Operating Temperature —30to 85C
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—easy Integration

Advantage Difficulties
Superheterodyne —high selectivity —need IF filter/stage
—high sensitivity —large power consumption
—integration difficult
Direct-conversion —no IF filter(2 LPFs) -—-L0 leakage
—no image —DC offset due to device mismatch
—~low power consumption —1/f noise

—high linearity mixer

Quasi-1F —no IF filter(2 LPFs)
~no LO leak

~low phase noise
—easy integration

—limage rejection
—path matching
—increased hardware than direct-conv.

Low-IF —low freq. low Q BPF
--no LO leakage

—no DC offset

—easy integration

—limage rejection
—path matching
—increased hardware than direct-conv.
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