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Modified Materka-Kacprzak )4 ¥ MODFET (modulation-doped field-effect transistor) model& A}
£-35to] GaN(gallium nitride) MODFET WAlZ Rda& 4359t Dambrine[3]e] #A|oHgt Hdd
wal 45Mo A 40Gk2) F34 @9lol A S-parameter ¥ DCEA L AP oen, 24478 ¥
& cold FET wWyl4ldl Q& 248 NAHEES de-embedding F224 £43% Jegrgg &
23U, F2d 2035 HAFuHE FFE ALE9 SHARNE A LS 2l 959
modified Materka 29& Al83e Rdgsldn. $£38 QAE 2948 4587 e ndady
GaN MODFET®] DC % S-#e9H, AE54 L S48 44 vjus]) Btg o uas g8z
USE BAM GaN QAls 49L& AEs9.29, modified Materka 2 @0) GaN MODFET 9Al&
Tdygel {434 AH4E F ULE A

Abstract

GaN(gallium nitride) MODFET (modulation doped field effect transistor) large signal model was
studied using Modified Materka-Kacprzak large signal MODFET model. using the Dambrine’s
method[3], at 45ME-40G, measured S-parameter and DC characteristics. based on measuring
results, small signal parameter extraction was conducted. by the cold FET[4] method, measured
parasitic elements were de-embedding. Extracted small signal parameters were modeled using
modified Materka model, a sort of fitting function reproduce measuring results. to confirm
conducted large signal modeling, modeled GaN MODFET's DC, S-parameter and Power
characteristics were compared to measured results, respectively. by results were represented
comparatively agreement, this paper showed that modified Materka model was useful in the GaN
MODFET large signal modeling.
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1. M8

GaNg 7}¥tez 8+ MOD FETLis s 1&¥4
AAY AH2ARA AG A UL gL
AF7t Agse] gtrhold §¢F =HEL GaN7t
1A §4% A5G4 7A@,

GaN7t 713 WEHQ FHo2r 34eVe 2 4
A  WA=7(bandgap), 959 B KAE (dlelect;nc
constant), 3MV/cn®] ¥£< 3EA A (breakdown field)
2 E 4 9l 988 SHES ZE GaN7t ¥H
2224 d$ #48 EFAL FIstE HevEo)
th, ©A A W=3je] Ade RAE IR, 1Y
zao] sHestte ouloln, 71&9] 4£7AHGaAs, Si)l
Hld 20%3E 2 GaNe 2 fAE&L FEF 7
A AP 2E e A9 20% “473141 g 4 o=
A& gt d#xe] agE AL 9 & RF AFS
RF #¥o] 7l5sttde evlolty ®£% 3&%—%174]7} =

= A& 129 224 FFo| AHgstthe vl
i, GaN9] FEAAE 71&9 dxmA) FA uld 10
ol & Rez 4 Y. E£F lattice mismatch
oj) 9] & AlGaN/GaN$} ZAANA A s
piezoelectric A &el ojaf Ao sheet charge
density(LOX10Yen) & 24 "2z adF7t 7Hedt
t} o)X GaNE 17, n&Ex #Hd 3
olelol A 7]&e wEA ZAol ulE 453 $9
4 A4
GaN MODFETE 7|¥te 2 & Ax AFgE $sA
&2 EAd g 2949 Fgo] AeHod &

2dz5e daidE g 2de ddse 44
B ZFa3d B =RoA AEE 2dy Wye &

dlolet s ez Axe EAL Adstc F¥H
dgg Apgatgon, tAE 2doA P& F
25 7AZ=oL modified Materka tHAEZ 29& A}
g3ld dAE 2dye FP3AT[25] Modified
Materka iz o] iy AHoze ¥3gd9ddy
Ay, MALT Bzo] AFEA vuxy Z&F
Aoz gEA Yo, wutohiel F&sek e
ngst vuF 2An, 7 feprige o] FaHe=
2 2o glonz wulAge] Hold EF} 43
o A

2 =8d A WA on wafer probing A€ F3}
o x2zte] DC 2 RF §4& 24393, o #3454
E EYz 243 9 dAE 2dye FY{UT B
9 FHHL 245 2dy ¥ 243 29 sedg
o 2A% YAE vdag dAgezA AAEA
AdBAUE F&L JH5EA Y. FEd ddE B
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9 melgEe g kX wHer vl &Y
< AFs9d. WA 2E A9 DCEYH 22dY
" &7 DCEAE vudAn, 4, 23E 2A0%
EAQ7 2RoA 33 £4F E4& uFAt 1t
Agoz Yas wddeoe g A 2A(E T
Astn 2nF% 3J24AE CADRl ADS (advanced
design system)& AH&dd ddE =2d HdFvHE
Agsted FAY AR AYEH ABEHAE AA
ZAdolelst vty &8 WAz 2d9 AHFAY
& AF4q.
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1. Device structure

mdgo] AMEE AAE Ilinois thetel A A A
olE o] 0.25m, AlYJE EE 100um 2 Alpx:GapsN
MODFET®?]5, MOCVD(metallor ganic chemical
vapor deposition)E& Al&3% MBE(molecular beam
epitaxy) FAL B3 ARHAL. &aAe FRE 19
1ol Box]& ubs} o)

A10.25Ga0.75N cap layer (1004)

n-Al10.25Ga0.75N layer (2004, Si:10°/cm)

Al10.25Ga0.75N spacer (504)

GaN channel layer (Zum)

AIN buffer layer

Sapphire substrate

29 1. device structure

2. %24 2 4243 AgvH F&

On wafer probing system® A}43le Dambrineol
Aerar wHi[3]e] wet S-detvE Ede oF AY
FZY S AgsRen, ACE utolojz -5Vl 0V,
=g 9 ulololx OV 5VAR ZZ 1V BFHog 4
48] S-parameter® A& AT wlolojid] ME A
N3z gEuEe] go] AR E REE 37 HH 7]
A2 zdgo A oj¢ Fad A4
ot} 42te] biasol WE 7328 HF dsHA
&7 gste] =#9 A¢E OVE 3 cold FET &3

F2e 243
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B4]e E3ld YA EES F&3I%Y o #ES
Y, Z #2tulel & AR de-embedding 3 F 4%
9] intrinsic A¥2 AR FH¢E O A 40
A 40Mz BL R sweepdtFom, £43F T3
29 29 749 243 HetvlEzt 29 29 E 1
o 42 vepdo.
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Loiin o 31 ’\(‘I
Inivinsic Deviee SR
I'l
Source
¥ 2 &20E ShdE
intrinsic value
Ri 0.133 Qmn
Ces 0.179 of/um
Caa 0.146 pF/mn
Gas 33.3 ms/pF
Cas 0.01 pf/mm
Gm 51.8 ms/mm
tau 152 ps
¥ L F28 2435 29 mehig
3. Modeling

4 2 &A% SetE 28 Bd 4 9 &
A% #etu B & modified Materka model & AH&34
A E wdy stk 2dy FHe FelA AFHRA
%ol DCEA, S-detvg, azix AYEL S nuy
o2 o]Fojr}

(1) DC Modeling
modified Materka 2 2¢] channel current(ls)
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1§ 3. measured and modeled DC charateristics

(2) S-Parameter Modeling

A% BAoMe iy o]E TAZE Rdyse
Wiz wde] HAUHe 4RL & £ Yome vl
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1.3 4. measured and modeled
S-parameters at 45Mz-40Gk
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4. Power simulation

Modified Materka tjal% 29& §3l4 248 z
DEHE A43 A9 AYELAE dopRr] fdq
Microwave CAD Toold]l ADS(advanced design
system)& AHg3td 4o A FPHA=2E FAE2
NEHA gt )R AU E T Axpo] A
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& 539 7dBel o5& U
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B =2dAE AAW AFAAA GaN MODFETS
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