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Fig.1 Cross-section of a RF-SOI LDMOSFET with

parasitic components

WA P S AP B TR I 03 03] DL 8 6 5 A A T 9 3
FLIAL PR X T A HEL R E 2 L - A - T L 7 A
i A5G 2 5 LSBT L b ) ROUIE A7 650 - i e

2 HEERIEHTER

P12 i 1 AR T 03 A g B2 1 RF-SOT
LDMOSFET # 1 |8 L K RF 51 T hi (&1 45 ¥4 7] B
PR A AT R BTy 20 MR L R
Ly, S 98 T, Sy (52 il 25 4. 810 L, Lo
Lo 7050 ot U U o 7 | 2 B AR LU R, Dl | -
2 b ik 4 fih vl BEL55 51 £k g A o0 A 45 A AR LB Z A
R A1 R, i 5 n-well HBH DL B 3 51 45 85 43 43 A1
KON R 2 A LB Z 1. 51 R g X IR DX H B AT
L GIA Caun Ml R, 83 2 45 XHE RS X T 7 L K
BOX [X 25 A= A BH AL A HEAT 3R AE. 51 A Coo» R
5 C o » Rgao 73 51 5 - PR AN - T 26010 )2 25 A2 HL 25 0
e A A P BHLEAT B L AR C o T C oo JU) 5 391 D
TR - A A B L BT 4 R T — 2D AR AL
NUNTEL 2 i s S5 RCR B AEH . AE P 1 JRRE | O RS
W fiiid RF 00 T iZas (R IME SR b a5 i
HLBATTSIA Lo i P A5 B -Ths 2l 285 o 25 2800 3k 47
IR BIAZAEW Loy (Vo Ve S5 T 5 di M sii
ZNE] T A B AR A ROV AT R TR
C s » Coga T C e XTI 2 45 440 155 991 0 A 25 2R HEAT 86

RV LN Cys Cyas Rariee s Raw s Cowp VI Lass Loy s
Lo P59 00 30 RO I T A G » AR T ek T
7 Ffi 5 JE K -

3 BEFTEFK

3.1 i@ﬁ%iﬁ*ﬁﬂ IdS(VgSilVdS)

FEJEE HL A BT Rt FE vp AT %6 T Ca-
bral 55 N\ JF 4 I F 2y % HEET & {4 @5 i L i

RF-SOT @t #5% . — Fok i 14 {4 4% fit RFE-LDMOSFET X A5 5 5 Al 1787
des
1L
L
ngo Rgdu
—|ij
L R, oi mF-2r-9--4- . R L,
Gofrang : Al ; o AAAN-D
Cgsol ! [ng Rin ! _@ Iy,
TCoe R?s‘o T Cos ' siié_“b CouiT
BT A i
,2; E“:;“ R, I—Intrinsic
Ve=VaV, L,
5SS

2 $2H % RF-SOI LDMOSFET K5 5 % 2 i i i 7
Fig.2 Proposed large-signal equivalent circuit model
for the RF-SOI LDMOSFET

T REIE 30 AR Of B AR 1L O e ml 52 B 55 B 85 R AT
R POL 5 1 BE Al L o8 5007 8 0 U T ) MR G 2R 3
F1 7 msi . el T Cabral BT JC R i (R4 L1 IX
IR S Go T A IR 2 . 5% Angelov '
5 TR e P U S R A 4 A T 0 88 S 1) X R AT U
D0 AL 308 e T R T R X AR A ALk L T R O A T
AP ity ARAE B T T DX I AT 0L AT S B T
T4 AR DX IR S5 g [ ] S 19 [R] IR o 7l 6 i (A4 T
F G KEEF Gus G s Gog B 2 H S BN 347
PEFEATRG 08 P05 AR 2 6 2 1 e W D L0 R
AR Y 5 AR At 2 AR AT

Visip = Pl(vgsi -V (@D
Vein = P1 (Vi = Vi) 2)

Vo = 0. 5Vgap +0. 5{sqrt[ (v, —VO? + Dl 1)
- 0.5sqrt[ Vi + D%, ] (3

Veon =0. 5Vgan + 0. 5{sqrt[ (v, —V)* + D41}
- 0.5sqrt[ Vi + D%, ] 4)
Veap = ValIn(1 + "’ Vso) ] (3
Vean = Va[In(1 + e/ Vs) ] (6)

fapp = Bew (i)’ /[1+ Vv ] D
fagn = Bew (V) ?/[1+ Vv ] (8)
ay, = (Hy + HiVeOIn(H, + Hyvyy) (9
a = tanh{A.a,[ 1+ tanh(vy,) ]} (10)
bo=(Hy+H, Vi)In(Hy+Hyvp) (11D
b = tanh{ A b,[1 + tanh(v,) ]} (12)

Idsp = idspp(l + (1)(1 + WVds) (13)
Tiw = Ggpn (1 + b)(1 = WV (14)
lds = 0'5(1dsp - Idsn) (15)

Pis Vs Vis VisDaws Vs Piins Piine s Betw s Bewar s
HO’ Hl’ HZ’ HS’ H/l’ HOI’ Hll’ HZI’ HSl’ Hdl’
Apnas » Avpnar » W AR S B, Jorp Vo O 18 R AL T
HARNME SR



1788 5

{ZS

22
-+

i % 28 &

B T7 R T v g 8 A R v g R FL XS
FRIE 3K 1 aspp P 1 aspn 7 R T 2T 52 30T M- Y50 HL 11
TG R R E S - O I N RS 2D B W €7 R 1 K|
B (9~ (12) A 7 W) 3= 4 ol AR AU X 2k 1 X
%%Tﬂ%ﬁ%ﬁ’%ﬁ HO 9H1’H2’H3 ’H4 9H01 ’H119
Hy s Hs s Ho 51 AR 5]k T Cabral #5781 ¢
X — XA B R A B

iﬁ'iﬁﬁ]?&ﬁﬁ%ﬁ*ﬁﬁ Ihk (Vgsi !Vds)

B TR
Ibk = Bk() Idse[Bk](nglivsatﬂ
K By Bafll Vo NEEIZSE.

i 5 1 B S50 K 5 10 R

TE 52 bR 2 $05 ORISR T J 3k e v J B2 DA
TR S S50 g b B2 IO A R B S A
U 3 A A AR M e SR A R LR L H
2 S A B SR A2 A E— 2 o BT R R B i I B
R R A DX J7 56 8 A A F BEL R L 2 5 DDA %
HAT T A58

fa =~ 2rRuw Cup) ™ an

FT O AR v T AT] 22 4t 4 R R s L O A
B o (Vs V) — B0 7 BIE XA [ 1 B8 2 5
HESE Tay (Vs VeO BB 5 R IG5 Con B IE
A5 B 15 | T HL S 000 23 00 A 000 B RALE . i T
ZEWRBE Cun i, HALE Vi, VoK)
FLIN AN 5200 B HY B0 R 1 s RE 2510 T AL X i 5
S = AEER . H AKX Raw 5 Con 4514 1 58 1 5L

RN

3.4

3.2

(16)

3.3

ZK?IE [z %‘ﬁ*ﬁﬂ Cgs (Vgsi |Vds ) ;ng (ngi ;ng )

Y EREERE B FET g8 04 V4 8 f AL U &
Mt A1 o SR T T 2 50 I I R TR R R
8500 43 S A 5 R0 - Ui L A R 4. 3 T AR AT 4R R
FAR NI 45 S 2 80rb $2E BT 75 25 5 HRE 2 M-
ViR -TR A DL S R R 2 R, S 2
A EhL AR 1 — 58 43+ H b Ok H ey S B [
IC (Vs Ve /dV iy = 3C (Vs Vo) /AV, = 0
(18)
1 b, Kallfass 28 A g 37 e — Fl 9 — 19 1l
T2 % FET 28R Ml for <5 18 5€ R 9 7 B2 20, A
BeF T X X X — [n) A g AT T R S R Y
S B0 R S B AR IR X LK A1 B 2 A AR
I F 5 v Aff . X JF Ok, ELA R op 51 B A5 R
7 A5 fRT R i DL S B H 2 0 R R o S B RS
T EEE
F G s T R B AR SO K T A5 U R O A R AR
T 1 agp 1043 1T S B AR B i B T S HO S BB

EA  HL U 7 B 4 AR U Kallfass B8 J5 72 T2 X
AR Z AL AT P AT 25 A fR il —Fh
AR 35 g R0 s v, I R A ) T 5 B X g s g B AT
EERT PRI RIEN IR 1IN R T2y U RIS Bom i
PEASHYHEAT I8 25 B0 - 68 15 2 T A - J50 A AU H
BT Cuo Ml Coo » LUE T4 2 B8 T AR
A EAT BTSRRI T

Vel = Pa (Vg — Vi) (19
Vee = 0.5V, + 0.5{sqrt[(vy — V)7 + Dzltuc]}
- 0.5sqrt[ Vi, + D’ (20)
Ves = Vi [In(1 + €'/ Ve ) ] 2D
an = vy = [V In2] o (22)
ap, = v (23)
an =1/ +a, V) —1/[1+ Vi (VgIn2) e ]
24)
C, = Cpruli1 a0 (25)

Xo = 1+ [tanh(K (Vg — Vi) —
tanh(K o (= Vi) ] (26)

Ay = My Cyo (1 + sinh(Bg, Vi) +

(1= M) Cp) Xa 27

X = 1+ [tanh(K (Vi = Vi) —
tanh(K (= Vi) (28)

dys = MyCop (1 + sinh(Be, V) +
(1= My) Cor X o) (29)

f: = C,[1+ tanh(K . (V4 -V, ))]—
;S;[ngi—ln(cosh(l(m(Vds— VOO /K.l (30
g, =— C,[1+ tanh(K. (V4 - V)] (3D
Coi = du + [ (32)
Cui = dya + &2 (33

Pcl ’ ch? Vlc’ Deltac’ Vstc’ Plincﬂ Plincl ’ Cbeta’
Vlng’Kgs’ Mgs? Bco ’ CgsO ’ Kgd’ Mgd’ Bcl ’ ngo ’ ch’
Va RIS E. Coo s Coao 8 E AR T ME-V5 L - 45
A HAAUE S5
A AR K Kallfass #6R1 Y Jin 5 5 ol 9F , A
A7 AR (19) ~ (25) XA J7 8 (1) ~ (D A AL, 1% 7
FEIE BB A BTG %00 38 H 25 85 AL 6 5 B 3
HPLAReT.

;;Jﬁéfz [X EE Bﬂ*ﬁﬁ Rdrifl (Vgsi !Vds )

ISt A B B A X H L A0 s O R R IR
BELAFIAN 1 ¢ 2R I ZRIE K tanh O BB R L % B 3
(D~ (7)) ARG ASCRAM LA Cot (Vs
Vo) MBI 5 R S S R S X Ha B AR R

Ve = Paie (Vi = V) + Y, + Y Vi + Y, VG
(34)
‘/driﬁ)2 +

3.5

Vg2 = 0. 5Vg51 + 0. S{Sqrt[(Vgsl -



511 4 x| 74, RF-SOI @44 . — ok % 19 /& 3% filfk RF-LDMOSFET K A5 5 14 7 1789
D) — sqrt[ Var + D] (35) K Me, Te HIUA S EG Pownee LTS 504
Ves = Viain[In(1 + €2/ Vaain) | (36) AR FATE FERX Cawo s Rariro s Rano » Cowo s
a0 = V;%nm - [Vstrgdlnszdmm 37 Cow s Bea AT T H 1K
a;; = V;%“‘“l (38)
an =1/ + ap Vi) —1/[1+ 4 BRESHYRINMNGERIE
Vigrite CV garig In2) Parina | (39
ry = Rug @11 a (40) BRI R eI Z 5 S # #E Agilent ADS2005A
as,, = 1+ [tanh(K e (Vg = Vigane)) — Rk A Vrilog-A 15 5 SRR EFT T 432 . 3 530 20
tanh (K gire (= Vigriee)) ] 41) P VBEH AR AR R [ B SE B T RS R
Raite = Raiiro (1 + sSinh(Bee Vo) + 7ias:) B4 Agilent IC-CAP2004 (4% 42 . 15 KB
(42) P R0 2 AR 2 B IBORN 7 L 50 TE AR 75 DA [

Pdrift ’ Vdrif[ ’ Vldrift ’ Ddrift ’ Vstdrift ’ PdriftO Pdrifll ’
Rdril‘ll ’ Kdril‘l ’ Vldrif\ ’ Rdrifl() ’ Y() ’ Yl ’ YZ j’?*ﬁﬂ%ﬁ s
Hor R o 29 %l T 35285 XL BH O g LRI S8

3.6 gﬁ%i%ﬁﬂﬂ%@*ﬁﬁ! Rsub(Vgsiuvds)!
Csub(Vgsi yvds)

R AN RS X v BELASE 280 5 2 T 4 AR B A9 B 50t
N7 3 AL BEL R A R T A X AL ) Can (Vg
Vi) TT B s Ray (Vs Ve B8R W) #F 19 J7 #2092
2 HOR AR S5

Vel = Pcsub(vgsi - v1h) (43)
Voo =0. 5V +0. 5{sqrt[ (v — View)® + Diy 1) —
0. 5sqrt[ Vi + Dl (44)

Vs = Vstcsub[ln(l + engzrr/VS'CSUb )] (45)
aw = g = [ Ve In(2) ] ew (46)

ap = vigw (47)
an = 1/(1+ a Views) — 1/[1 +
Vs (V giequn 1N (2) ) Fosuvt ] (48)
¢ = Capana 49
ay = 1+ [tanh(K (Vg — Viw)) —
tanh (K (= Vi) ] (50)

Capr = Capo (1 +sinh(Bew V) + coaq) (51)

Pcsub s chsub ’ Vlcsub ’ Dcsub ’ vstcsub’ Pcsub() ’ Pcsubl ’
Csubl ’ Kcsub ’ Vlcsub ’ CsubO y‘j*ﬁ ﬂ%%& ’ :/H; EP CsubO iﬂ 2;:
T B HEIC A A G HAR W IUA S5

BT SOI 1y Ty 58 85 4 38 5 A7 75 HCH TR 3 7 1)
NI = RME S R A RO E TR e
ST 1 ) 3G OSB82 B0 LA SR I, HL AR T H i
XTI S SR AR A7 5 AN A . 52 5
2 H T A A e AR I A . A ST
T 3 Ay At 7 A5 Y 5G B 2 MR iy A B 20K CF 1Y 56
Y

Power = TV (52)

Key Poameter— T = Pasamerer (1 + Poyer Tp) ™M

(53)

PEAT

P A0 25 A5 A A LA s Cga A
C pos F2 T 388 D00 X 45 49 o 32 B, A 2 R oo & 01
Il DAl 00 s 4% 4 DU R B AR LA S/ Y/ Z S
Hob fig b 52 50 T LA G A i R I T AR S/
Y/Z 280 B A % PL B e AT S LA T LA
B E . M5 I BT 153 2 9003 2 e 2 F R S/
Y/Z Z8 P T Raw (Vs Vao)s Cap (Vs
Vi) s Raie (Vigis Vi) s Cos (Vs Vi) s Cog ( Vi s
Vo) FVRME T L TR DG A% L 1 R il 2 400 A e e 1k
PRI A AR S R Ty (Vi VO 5
AR FBXRRE V. Gos Gus G il G o FE1E
HEAT A5 AR I i 5 v U A Y 2 B0 SR T AUL 5 i
AT 5 IR AR Lo, (Vg VO SBR
FELA F TARSE UG il X 28 S/ Y SHEEAT IR
PRI . B 5 2 B B R MR AT )5 22
SCEE R HEAT VR AR R A R X BUOR EA

NS RIE RE T . LU R TAE R 5 AR 2
22 A R0 5 45 R AT 5%

N
RMS_target :«/1172 [ M (i) ] (54)
=1

N ; -
1 |Meas(l)_Simu(l)‘2
RM = =
S-error \/NZ; [RMS_target |*

(55)
X N SBEE S8 Mo GO Sima CiD 43 5]
SRS @ I T A
B3, FRATZA TR A AR SCHR HE R L X A b
2 IR A5 4% AR £ M e 25 0 el BEL A0 0045 5 SR . KT B
GEROR A AR SCHRE AR AT X AAE X 85 A Cus
Coa A IR FF A Row (Vs Vo) R AF A HL
2 Caw (Vs Vo BEME Ui A2 1k ¢ R 847 847 0
A RIS SOk AL X H B B U e 1 A A 3R 2
Fe BRI TR X LA 15 AR AR AP 1 et
Ba4d , BAMNAHTRE Vo= —-1~9V, i
fH 0. 1V MHE 0~6.5V. 2 UE{H 0.5V &40 Rl &
F BT Loo- Vo XM BT LS G- Vo FEPERL



Circle:Extracted
Line: Modeled °

C,,/10F

300 Circle:Extracted

Lie& oModeled 14 5:7\/

250 [o55

Q

TE200f
<

150 |

100

Pl 3 Al 1tk v 8 A BEL Y R RO A Y 300 5 45
Fig. 3 Extracted and modeled nonlinear capacitances
and resistance results

1790 I S N 5 28 &
1.7
Circle:Extracted V=9V 100 Circle: Measured
I Line: Modeled o | Line : Simulated V =6.5V
1.6 %00 V. =7V 80 P gs
000° s (a) V,=6.0V
., 1.5 %% c0o00m 0 o 00,04 =5V 60 _
2 %000000 °°o°°°°°°°ooog°o°° ool * Vgs__S.SV
S14} o 0° o V. =3V < 40 VgS—S.OV
no 2 —50000 288 & & V=435V
C13 Foo ° 50° ° V1V = 20 Vgs=4.0V
J 5 o0 V. =3.5V
1220000, boggue® 0 Ve=0-3V
. ) ) ) ) ) 208 RMS_error=4.2%
0 1 2 3 4 5 6
V. IV -40 .
& -1 1 3 5 7 9
v,V
S
7.5
6.0 40
o 35R Circle: Measured
o 450 3 Line : Simulated
2
S 3.0 S
<
1.5Fq g
0 ) ! . . . O% RMS_error=9.8%
0 1 2 3 4 5 6
VN A58 A LAY
100 -5
Circle:Extracted o -1 1 3 5 7 9
gol- Line: Modeled V'V
° s V=9V
g 6or AP IR P B4 IR FLITAS Lo Vas () FHRE S Gas- Vs (0) F5HE XT
o [
x% 40 i o090 o o - o Vds=7v H:
[ . . .
©0000000000000 °000,0 V=5V Fig. 4 Comparison of measured and simulated Iy
S
sti-;’x versus Vg (a) and drain-conductance Gy versus Vg
ds (b) characteristics (Vy: =1 to 9V, Step:0.1V; V, .0

to 6.5V,Step:0.5V; V,=0V)

B LGS 5 N R R4y B0 1,67 i 8V, il
FE R 0~6.5V, 2 0. 1V 48 F I & A {5 5 B
18 1o-V DL EEE R Gy Guos G X Vo R XT EE
G5 AT L2 SRR B o A SO HY HRL I A R AT S B X
AR B S B, LA RE T R
) 6 HE X 3

DL b TAESE G FATT4E IC-CAP 355 T H #
WA ADS {5 54 - LA 5 FT 15 22 00 26 05 2 0 R 451
T S/Y B8N0 HFRE X s S99 500 A3 250 0 B T
BT AL TR . B UE [ SCHR A AR et fE R
P 2 B TR ) o e A 4 AE R A0 2 R R R R
PEH ZF L R BELASE R 2 Bt AT e i Ak /6 R R
100MHz~10. 1GHz, # ¥ {t 50MHz. #} £ 0~7V,
TS S SHOS L, BIhIR g T S 25032 i 3
R KT LG SRR B L 2 IR LR 2 R R B A
PIA 22 5 BRI B AT 5 g S e R E S SRR
P LG 2% B A SRR M A A T80 4 I 235 4 RS 7Y 7 R T o
W AE S22 filk SOI RF-LDMOSFET %8 {4451 .

R B UE AR T 8 F K AE S AR B RE T, LR



55 11 40 X FESE . RF-SOL @KL —Fioki # () (4 42 ik RE-LDMOSFET K A5 5 1 5 1791
100 35 80
@ RMS 531% st 30 § 601 ® ° Circle: Measured
801 _error=5.31% bov = o Line : Simulated
. 125 g 40} 7’ G RMS_error=22.3%
60 - =,
< 120 E o 20f
E 40 115 £ ,<>\ 0l
~ Circle: Measured =10 o=
20t Line : Simulated / V=1V 5 © § =201 °
0 2 I . o} d G
) 0000000000000000000000" ) 1
RMS_ error=49.5%
RMS_error=1.35% — 1 L 1 L = !
-20 et -5 O T334 5 6 7

Bl S MRRT BT Ta- Ve (O FEE R Gins Gz » Ging- Vs (D) FFPEXT HE
Fig.5 Comparison of measured and simulated I4-V, (a) and transconductance G, s Gues G-V (b)
characteristics (V4=1,6,7,8V;V,:0 to 6. 5V,Step:0.1V; V,=0V)

Real(S,):RMS_error=7.418%
Imag($,,):RMS_érror=8.76%

Circle: Measured
Line: Simulated

"2\ Circle: Measured
Line: Simulated
1 2 3

Real(S,,): RM$_error=33.26%
Imag(S;,): RMB_error=25.15%

Real(§,): RMS_efror=27.23%
Imag(S.(;): RMS_efror=48.63%

Circle: Measured
Line: Simulated

S0°0~

S
)
=

STOo-
0T0-
S1'o-

eal(S,): RMS_error=18.52%
Imag(S,,): RMS_error=12%

Circle: Measured
Line: Simulate

FE6 R E T S S
Fig.6 Comparison of measured and simulated S-parameters (f:100MHz~10. 1GHz, Step:50MHz, V.0

~7V,Step:1. 4\/, Vds :ONSV,Step:ZV; ‘/s =0V)

FREHE T WE TR B R G % AR T R
TV M E 5V, FE 8 (f,) 900MHz, J§ B HE 70 — j X
130,17 2 BHHL 68 — j X 54Q, i A T2 — 6. 25 ~
15. 2dBm, 2 #E{H 1. 01dBm 4514 F % A - o) %
TR RS P T R AT T D0 RN B2 SR
8 Fr 7 . WX LL 45 SRR E AR SCTT K #5E 7U W] R i b
UL S B i A KAT 5 2 T 000 1 U e R
G PR B R GO R E L5 R0 & -
— M BT AT S S B0 HE 26 1 A 25 0 el BH AR L 2

BOEATHE— B AL IS $hAT . Be Ak ESCE S 25
LA R Agilent E8363B Kk i [ 25 73 Hir A ] i
AR EA R R OR T Agilent 4156C #4431

5 g
ASCHE H — Fh AT RS B8 T RF-SOI LDMOS-

FET K /M 5 55 PR 07 20 R A5 5 258 2850 B A L
To e AL U R AR Y Oy AR S B T R SR AT BB



1792 S S S N 28 &
Sgal - Powr o Speom 1V S S0 BTG Vi XY L2
generater ias analyzer . " J "
, , _ LA SO E TR AT B IR R R L T 52
Agilent Agilent Agilent Agilent =)
E8257C | | E4419B 4156C | | E4449A .
1 Il 3 2% Uk
Iil [ 1] McShane E,Shenai K. The design,characterization and mod-
Power ~ Power eling of RF LDMOSFETs on silicon-on-insulator material.
coupler 1 coupler 2 IEEE Trans Electron Devices,2002,49(2) :643
Bias-T Bias-T [ 2] Fiorenza J G,del Alamo J A. Experimental comparison of
Probs RF power LDMOSFETs on thin-film SOI and bulk silicon.

Input Output

Bl 7 BESFURIIE I D) 5 R G B
Fig.7 Fundamental and higher order harmonics pow-
er measurement equipment setup

£,=900MHz

- P,( fo)Measured
10k = Lou(2 f)Measured
. = P(3 fo)Measured

-40 - P (f,)Simulated
—- P (2 f;)Simulated
-S0F = Piu(3 fy)Simulated
60 RMS_error=11.38% . .
P2 22 1.8 5.8 9.8 13.8
P,/dBm

8 kAN AR L2 K .3 U I R AR
Fig.8 Measured and simulated fundamental ,2nd and
3rd harmonics power characteristics

AT S BT AR A U L A B S (EL ] OR B A A F
IV PR BT LA R Gu A KSR Gn &
W 5T G oo I G s 1RG0 P05 5 380 50 6 07 R B 20 1Y
Xof AP A B F g AR B UL BB T ) O e R X
R Bt — TR I R R A A ST P L R K AT S O
Wt FL 2 A TR R ek X T A% DX R BH DL R R X
AF B RO AR A R IR R AR S B/ e
R0 A BN A P T A AT AT AR 47 43S B RF-
SOI LDMOSFET K /M 2 H5: f1 0y 2.
A B A L Verilog-A 185 FF & I ik A 3 A
EDA T H Agilent ADS2005A H . fiff pke 1 46 Y 1) 52
FHALIR) 8. 5L T Verilog-A 5 5 B8 I 17 B 45 0]
S B 0 BSCHRE RS R AUL A AR TR e 2 g F B 20 A
(RS AK L =1pm, 5 W = 50pm) {44 filt
/= B SOIRF-LDMOSFET # 5 rfr . il i A1 {5 2 Jr

[3]

[4]

[5]

[6]

[7]

(8]

Lo]

[10]

[11]

[12]

[13]

[14]

[15]

IEEE Trans Electron Devices,2002,49(4) ;687

Fiorenza J G,del Alamo J A. RF power performance of an
LDMOSFET on high-resistivity SOI. IEEE Electron Device
Lett,2005,26(1) :29

Yang Rong, Qian He, Li Junfeng, et al. SOI technology for
radio-frequency integrated-circuit applications. IEEE Trans
Electron Devices,2006,53(6) :1310

Fager C, Pedro J C, de Carvalho N B, et al. Prediction of
IMD in LDMOS transistor amplifiers using a new large-sig-
nal model. IEEE Trans Microw Theory Tech,2002,50(12) :
2834

Root D E, Fan Siqi, Meyer J. Technology independent large
signal non quasi-static FET models by direct construction
from automatically characterized device data. Proc 21st Eur
Microwave Conf,1991,2.927

Snider A D. Charge conservation and the transcapacitance
element:an exposition. IEEE Trans Education,1995,38(4) .
376

Bendix P, Rakers P, Wagh P, et al. RF distortion analysis
with compact MOSFET models. IEEE 2004 Custom Interg-
rated Circuits Conference,2004:9

Miller M, Dinh T, Shumate E. A new empirical large signal
model for silicon RF LDMOS FETs. IEEE MTT-S Symposi-
um on Technologies for Wireless Applications,1997:19
Yang Y, YilJ,Kim B. Accurate RF large-signal model of LD-
MOSFETs including self-heating effect. IEEE Trans Microw
Theory Tech,2001,49(2) 387

Fager C,Pedro J C. Prediction of IMD in LDMOS transistor
amplifiers using a new large-signal model. IEEE Trans Mi-
crow Theory Tech,2002,50(12) ;2834

Lee K, Yoon J,Yim J. An improved silicon RF LDMOSFET
model with a new extraction method for nonlinear drift re-
sistance. IEEE Radio Frequency Integrated Circuits Sympo-
sium, 2005153

Cabral P M, PedroJ C,Carvalho N B. Nonlinear device mod-
¢l of microwave power GaN HEMTs for high power-ampli-
fier design. IEEE Trans Microw Theory Tech,2004,52(11)
2585

Angelov I, Zirath H,Rorsman N. A new empirical nonlinear
model for HEMT and MESFET devices. IEEE Trans Microw
Theory Tech,1992,40(12) :2258

Kallfass I, Schumacher H, Brazil T J.
proach to charge-conservative capacitance modelling in
HEMTs. IEEE Microwave and Wireless Components Let-
ters,2006,16(12) :678

A unified ap-



511 4 x| 74, RF-SOI @44 . — ok % 19 /& 3% filfk RF-LDMOSFET K A5 5 14 7 1793

RF-SOI Modeling: An Accuracy Body-Contact RF-LDMOSFET
Large-Signal Model

Liu Jun®, Sun Lingling. Li Wenjun, Zhong Wenhua, Wu Yanming, and He Jia

(Microelectronic CAD Center, Hangzhou Dianzi University , Hangzhou 310037, China)

Abstract: An accuracy large-signal equivalent circuit model of radio frequency silicon-on-insulator (RF-SOI) lateral double
diffused MOSFET (LDMOSFET) with body-contact is presented. Both the equations for channel current and bias-depend-
ence capacitors modeling are continuous and high order drivable. A new charge conservative expression is developed. The bias
dependences of the drift resistor, parasitic resistor, and capacitor under the lightly doped drain region are considered. The
power dissipation caused by self-heating and the frequency distribution of the transconductor are described. The model is fi-
nally used to construct a 20-gate-fingers (channel mask length, L = 1pm, finger width, W = 50pm) RF-SOI LDMOSFET on
high resistivity SOI with body-contact device modeling. Comparison results of the measured and simulated DC, S- parameters,
and power characteristics are supplied to demonstrate the excellent accuracy of the model.
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