(/ ’)'/» U“/"j"Uji g

Y= 5 o YA lials ¥ ojlad oy Jl

(™S a8 b il g Jlad () (§ 3999 b i ylw Jild o1 b

Y . Z %\ . Pt
)x\nﬁjé&:‘ Jﬁ:L‘GJd‘Jl

omest Aol oot 5T oS (B i 0 A5l Ll el S =Y STl aly oot 35T o8NS (B i oIN85 (g smeiils —)

QY2 2/ 15y QYN0 il )

ouS>

£

Pl 5 5T 5 Ul gite Conglito (g 5 Jled (31 e Jake j5bar 5 (Hhb )38 0le 2ld g8 Sy allio ol o
oads oolaiwl by gjlwacs sl MATLAB 3 ADS (sla l38ls 5 5l .ol o0y )3 &l )l Jld o5l o ulal p qgasos Jled 2Ls
Sail g She s @lul des 5l guie OIS @ gilead b all oo SoHL Wil il S golpiin RFJLd sls el

S Uy e Canglie e adlS 3 0,58 0l 55 el o Cunglie (1o YoV GHZ oailS 13 03g0mo 10 lke 0,10 o,Ll o]
VOB o ygs 555 o ool 55 55 a3l oo YYA MHZ Wl sligy 5 010+ GHZ (555 o uilS 3 03l oo puas (b6 diaiisn soas
keS8 (A jeboan sl VDY AB (635 10 (iS50 Jlad 12hd 555 d0e fizmen (Ll Y (Q) iS55 5wl o
aS=d b loplas Sl ol mbs el il SLls A9 y50 (omilS B 02T 50 Hlae (pom Cesl aly 1S (65l S

AeBlsn 535 50 8 50 ) %051 S sl (gl (s

S 31y

o 45 g (ko Cuoglio «Jlab (35 slke (BPF) ;35 ke il o Jlsb yilid

Jae (855555 5 (MMIC) s LSy 5035,500 oiine o
5Si bl 0 (slean] b olsieas o)g ! (RFIC) RF maie
S b aid 5 slol g0l sl 3 Jlod b oiies g4t GaAS
3 eSe awy ol o aS slesl pagew JST LT sy al s
aibiss s> RE L3S0l pilid ogs (ol 5 e M2
ol sles,Shee gox RF jild S x> (50,5 Szs5 L (BPF)
CAJ)_MA_A_’ L 6)l7u oﬁ)lfj obLﬂ.Mu‘ 6‘)4 dl]:Lu ‘59-‘*"5" W
s=sle ool slag b USie cnl U sl andlo s 5l s i
3550 St LS Glag,b 9197 ans 5l b slo Swpais
[0-Al sl oty 51| (MEMS (65509555 L) RF  SilSag 250l
Lo B las ;s RFMEM 3 RFIC MMIC (sla 535 5:S5
5 Sz ol pepde 15 alas ol 0 )5 g wogs 3390
b oo 6 b ioran g YU g sae Gl YL eSS (o o

@S Sl ks Sl ,38 e slayild (b o ol SIS

doddo .Y

Ll il 1B Glapians ;o bl glo)lsle 51 (SO
s e Lol Luls 5 Sl gl (S sl Slioe S 2lid
ol 5o a8 wil lS 3 Wil G Lais ol 3 ol el e
O Nigh oo ke 35 0le 5 VL ISl sle S
cdlocpl 5o a8 wil owdlS 2 il s, Jold ol cpl ol e
3Lj 35 e (slo ilid Tesl it o kne 0S50k (sl lid
ol sligs 508 ol hls Wb b ls ol wload > b
2 bt oo a5 Slayls a1 bsle [V] asl ool
o8 Sl laptues ()b 5155l 6025 YL sla s 3
STl o il & cpl by aiies ol 5SS e Ll
slaists=S jshate (nl sl 1o 5l mwy Sl colB L
LY-F] wiloass o5ls aswsss RFMEMS 4 RFIC MMIC

Arash.rezapour@gmail.com :¢Xseuls saiws 5 asbibl,”



AP Lol oF o )lod pgm JUw thbn Jidgh — cole alxo

5

L S iedad (gm0 Soad Jlle S 5l g el gl 950l
oolbiul CoF ay ys Slae S Sl s b a8l ()0 2
Sl pl Sgd oo g 0 Shas 2alS Sl lagn] ) S (oo
Dbl e et 55 Guysm a5, (RLC) Shad S5 ()l
oad Jodow ol jsboay ;5530 alie )3 jlae cnl (ilS 8 by
Sl e lie (] 55 0bs s lvdnds 3 0bis el gl e
RFE Jlad 2ld ol 5 ogdle w8 S8 Jlb 2l S (b &
Sol Jld )38l ild SO (b ol Wil e oleiig
il Lol 3

L)l 1) g o ySdee Wil oo oadisloiing (Shelng «cnlnlo
il oo (FET) plae 31 5t 3l S5 Jals o5 Jlab 3l amo
o=l Sl il G5B (SR g shke Caglie (S sl
el e SO b S (b sl g cleole (s39)n e
ars oo las 1) (@ -Y) U Jobes jlae (=) Ui

S Ol e by e (5,55 Jelod a4 J>
Iy Yin ylade jews 3l Jolee o 5l oolatw! b sadosls olas ayo

(<)

Jld 3l e Joles e (o golpiing Jbed o35 e (1) U
A5 9)5e

L +Z,+2,+9,L.Z,
" Zl(Z2 +Z3)

M

1 ; 1 ; 1 e ol o as
927 :%:—JX 14 :_7:—/)( ;Z:_i:—/)q Q'
3 JWch 3“2 jWng 2 ]V\Cg

2uib Zs =Ry +jlwlL =Ry + jX
SO dl( djwcdj d + X4

L Sobeg wb peizmes ablioe canlbio ()l 505 g ds
S g S oaS WS > e il Al oYU CudsS ooy
2 ol Sebice 5 SzsS (T (Q) SodS ey e 0l
Jsan aSiml (e getizme (BPF) 35l sl (b
oSS oo b s saiSais ol 0 S S Sa S
Ak il

Jw 00 (b 300 nS jebay JWb s sla ks (3L
438 Jlo oo b o wilais )5 5 addllas 5 oy 350 ALEIS
= Jes b b ety ol ol SKsegs 5 laie
s D= vpl gl Kalos A -V o Tl slasas s ol
S8 be sla il aST gl ailosls @il [VY YAl s slag )b
ssle bl po Wl wed Jld e slo ks 3l JUd
Avalaxsl adls 65 JWnd g9 & Cons 55lk 5 g ue
S SN P pg sae Jlb la BPF I 2 alinlie
Al 1) So,L il sl (b el Ko

5 o= plil ol asil jo Slild semminn Gudd cnl o
S s 285 8 (omyp S50 1) (A3 olRaN am wlils
oioy oo I atd sansline wll oads I8 JUb ()3 (59, p &S
o dzeSs b opized aBloe p9aS B o (A s
s e gliole 5 ol el o sl sl
o0 )15 Jld il e b a5 051 59590 3T IV ] e 23
il oo IEEE2005 &¥lis g5 45 3

Cngline e G 5l oolinal b Jlb ks G [YA] gy yo
el 93 Lo g sae )l yiks cploal sad >lb e
O e bl Jled susSauass )l saax g9 allie ol o
Sl 89y Oeizred el oals Ll 5 ayjeS Jake jsbay JLed
ol ool &Ll oole gug99,See Jlad il IS e S (AL

o Cwglio (55955 .Y
S 093k o) tebe e Caglie slasisdngs ST
sla,bisle pl wload JSas S pite oy b S bl
S Sl 3 g0 5 S oles (b sl Ysane Sead
Dybigm o mgs o Sas JalS Cel 6w Shad Ll
L S ideguysm S ol 090 allis o (goleiiny 39l
ol Sl (G Y) S bl o RL-C (e S L5l

=k slagty) plo b ble alses oo ol ]y Shedss ol



20 29bsy ol 9 5Ly o)1t s 4l b oalis 9 Jlad ()3 (53819550 L 535 Gl yild S0k

s 5l ocsbe GAAS FET g4 5l jginn 3l cpl a5 ol oals
ST WS-SR SWK SR S I KO- S O | BN PN B
ngS =+/YOvV ‘Vds =Yv u,ul_il_: .‘a_$|)_..u ).b) Sy9e )W}J‘)—l
Ca S Gles e bl blis ) Billae anil o lgs = YAMA
sl oo SWl g S sl g o)l g)lul o Slas jgi I3
olie aas ol Comal S Jlae ol (Sl o a8 axl
Saledl polie s cim all oo (6w Soad 4zl laLoll
olie cpl dloads ool las ¥ S Jlisle j0 a8 Ry 3Gy oLy
bolas ol a5 gloj oiga wigd Salas g pelais b bl
bylas (ian 09dioe 485 Yl 50 sho juE cuiuly S
Caibly ST Cind> 50 dishige (B8 (3Ll e rly S
) (e Saeglie ey Sle (b 50 1) o il 95 bglas
Lo shol Gun 15 pwy s0d plasdol Bon a4 & sl 00 oSS
L aS cewl YV GHZL ¥ GHZ oogaze jo 08 b il ol
slilas omlmlo o cais 2hb  owdlS )8 0ogume () o
Sae (6955 colas Jlogad Ry 9 Cy Ly slaylodl calizee ysolae
SR ey bgs Sl 0 (o0 oy 8 e ]y b (5
L= YIONH  Ghlas a5 qen oo Boles 05 oo &0 ADS
colin Lo (55ll b o5 e Ry = Y+ Q.C, = Yo pf
69,9 Colaa logel oyl o> L.,....; e Cwglie lade 5 o)l

Sl oals ooly Hlas ¥ S oV IS s 5l e

ool Sl Y SS g 1S jsbiles

Cuoglie pms S35 ca s (5583 uoglie ke fiow = V/Y GHZ
Saoglie fnac = 010 GHZ  (ilS 8 55 5 Wb oo 2015 (53955
$99y9 Samogliio 03 s day o0 993 jlade (p SheS 4 (53959
e Jaae anfyy =#IVGHZ Ll5,8 o 5wl oo il

0.070

0.065 — ]'
0.060 -

0.055~ f

E

£ 0.050-

o

T 0045

1,_', 0.040-]

O 003 /

1= )
0.030 4

0.025 =

|rreq=6.900c3Hz
0.020+ |real(Yin1)=3.379E-4
00154 lreq=1.300GHz
ooto-  [real(Yin1)=-9.519E-

2
freq=5.500GHz

real(Yin1)=-0.002,
00054 — m3 /
(Y1 o (— A S — h___"___mt_z___ ¥ J
L R R RS E AR s Rann e s S ———

1 2 3 4 -] ] 7 8 ] 10
freq,GHz

YUSs b 5l Jlae (699,5 Colaa jlogas .V JSC&

LTI

BPF >,b A-Y
oSl Mﬂf@wmmf&smjome)\
So laslojls 092y Sl g Jad g299,50e il SO (Hib
9 o0 oS o0 a5 o (@l -V) S aiile eolus Jled 5l e
g 9,5 oolatwl FET G S8 JUKws Jobeo Slaw sl il )l 5l
(d g (glp 0,5 dnulba | Jd 5 SO Jolee Colan o o
Gab g Ngd oo et (G Sooud sl el )l adgl olie oyl
Cwddy ‘ JLL‘! U)l> lowe Jél:..a Lm w)@ u‘y‘sA J.adl.n.c U"‘
Ol 50 48 pS Uy alS )5 0 1S SOl oY Al o
Sl aS el gl abl andls ate Ceoglio b Jleé 5l e
Soad asls ol polie s Wb eedil atils Sl g5 g
aS 0SS ol Jbd 5l SO b ogd plil Siales & jgoa
s Caglie b 1) uils )8 aials g alil ansls Swil ke Cuaglio
2L S5yl Sad 4 S b plKs aes ials
oolS 8 s B e et gl poliie (s 5 W oo 4385 LS
Do @pelal Ble Ceaglie polie ioli8l L Sales b by,
le s o Jld sanS oty G coadaial g, 5l eslatul b

oolatwl L RF Jld BPF woz 45 SO ol aids A_?_;.;T Glae

Sy Siled &gty ¥ USE 1 oS oo o>,k ADS 58 45 )
sals plas Jbb o3l o 5 oolial b gl a3, s BPF

R PR

e Sts NEB210S01 g 515 o5 51 Jlad oyjl5 jlote o)

5nH
IV,
_I_ L1
= 1oF
%c p 2 5nH
lSRC e L 25F

c8
01

*|_ NE3210801 20 ohm
L R2
A 2|2[50 ohm 25nH
" —

Yin1=yin(S11,Portz1)
— _-0 35v

Vdc
SRC1

Jsl 4 yo s >yl Jlad o5l e b

RCRUDRCTIER BT



AP Lol oF o )lod pgm JUw thbn Jidgh — cole alxo

44

Slae 6...;[5)5 Wb glgse (V) c\.la;l)‘sn.,.a> Ceond a3 a>gi b

| < Iy Jd o5
ow Z”Idel Fup = Py /—Ld " et |y J8 5

ol oles
:Ql 4 as
Cup = ")
2C4C g
ng 2
2C g4 +Cq (| 1- (Ra +9mRE) [+
m I-d
c > 2cl
d 2
((1— 9 _(Ry +0pm R j - Ry +9m RS))
gml—d( " ) ImCq Ld( " )
Cow = %)
2C4Cyq
2C d +Cd( 1- ng (Rd +g Rdz) —
g m I-d "

C S ox?
(( _gmgid (Rd +0m Rdz)] —m(Rd +0m Ry ))

s 450l b glwans Y-V

S Sl 3BT 5 (33le (sl (glie g, smas 4
3 sl Gl 4 B ceas slaaSid S Ol v o
il Ul LT sszs 5l o (St 45 s eS|
Wyl oo Bhme a5l 4 Sledbl mo isal b yel cpl a8 el
L Leyehly mbo s 6055 Ol | Loyl by 5l golaws ol
O L Sl eetose isel (oeas 4SS @ (29,5 Sl
ST O emas D «(639y9 Sloreds olgs (g5 polie
eY 699,9 lo il polie les a5 was oo &l (5 polie
Sisel Sz S ySa oY il e osllae (255 cu
(MLP) Jo— 31 adlas ol 0 )l 0s2g (Jolie slo Jows
oolaiwl wac aSi o multilayer feed-forward perceotron
Jbssar b Jlo o a0 (oblie g biosgazme Joo cnl 098 o
aS s SOl Jaw ol leslainl b e Jow cpl slaco LB
2 Lo oo i 0 oS o ooliinl gl gl Y e oac
S92 Bl 10 U 0iS (oo ooliinl (oae 4 I 2l (b
9 9] Cewdds (635 p0 5,8 0 1 lapldl 3u8s polie el
5 1S awlis ADS 158l 6 5 5l odel sy @l L 1) polae oyl
oS 0wl 1 Ll ol

Ly (635 o ilS 3 5 am3 e Lis Y GHZ b Y GHz 5| i
sl 010 GHz

TS g e e Suglie jlade Sl Silug Sl sl
Comd 3 odaliawddy ol 5l asl atsls ¢ Jewln (K) & lub

el ADS 5l a5 L1 F S o g 00,5 sslicil LIS ams

c10 08nH 11 c1a c20
11 1 | 11
{1 {—| 1]
0.18pF 01pF 0.1pF 13 0 gnH 0.180F
——1 8pF z|2|50 ohm
by ci2  25H Term2

C95

P50 4 yo oo >l Jlad 5 o Sl

S & 5Js sy Jlub Silugi 55 39 FUSE Lo s
o slapledl polas Laad Silug 9o ol .aijls Sl g alis
b s Jlgen jee b meleS po ozl Dglitte (LASHaS
Soad a3l glapll polie s (e a4y ol ails (g5lk
5 S byl S oo s wslite |y Jlad (35 o g0
Sl ol YV Jaaz 0 e JulS

Soad e sl ) Jgur

Ry Lqg Cq
| 1+ Q Y/onH Y. Pf
11 Y- Q Y/o nH va Pf

3heolaiul L ieaslo oo TUSS o (5655 Judow & >
Ja_:‘s) )| I’V—’)B]gé—‘“ Cewdds |) Yin )ld..u LQ)M)J‘)A LJQL&A)‘M
oS oo o0l 55 (V) alal, )5 sdelcawsa

o Rd m
Yin = 5 7+ 5 3
Ry +(Xg =X32)" Rg+(Xg-X3)

(Rdz+(xd *Xz)zxd)

Im X2Rqg ™
RS +(Xg —X2)°

1 Xg-Xy

+]
X1 RE+(Xq-X,)




14 29bsy ol 9 5Ly o)1t s 4l b oalis 9 Jlad ()3 (53819550 L 535 Gl yild S0k

Jud b e (e Cuaglite 1) wibioo (N (e Ceeglie
ode] Caddy CuS o o Deden Slug Jlae cdl ol e ccly

3.0
25
£
uE_ 20_
Z .
1.5
] |
= N B
D'OJIII'IIII'IIIJI[I'IIII'I
2 3 4 5 6 7
freq, GHz

P ole bS50 loged ¥ S

Vo dsszr 5 ADS 5 ceae aSd b gileand (ol 4t

- ol a &2y Graits meos bayl o aS .l oald ool lis
Seois |y Cr gLy Ry € iy Ry glaplall polie latl ems
olie s 0yl polie cpl &l s e o > b ke & olgido
Sile 5 51 eoliiwl b e 0l G035V Jgaz 50 sdeliawsa
S slayall s BW) wib sbay 5 (F) 555 50 (35 3 5l ADS
O ST WL | RAL-C jolie 4l o jsl oo csony |
S5 e oSS 8 ey jlade 5 gllae Wb Sl &5 oS
51l Sy oY bl 425l ADS g5 o |, ole e
SLE1 ol e Sl )oY Jgozr polie 4 S0 ) R-L-C jolie
S RAL-C Glizes polie b )b oz 1) g cnl (SLSI walss
S35 o 8 3 ke ADS 581 63 5lesliiul )k 2 g oS o0
solie ol oslse sy ) S (gl el b 5uils sligy 5
s BW fy polie 5 il oo ADS l580 65 (699,5 oylgieas R-L-C
a1y saslownay mls Jl wiiloe J38le s oal (255 ol S
LS8 ke BT el se 53 s S0 (el (sras 4K
el &) oollas S sloial)ly 5 Wb slie 5 leslaine 53550
as A an (6355 Ol (Ngd o slae i 5ol
5 aS o osliial LusSiae (pwiige I (omas 4D 5 pead o
S5 L1, Crgly 5Ry 5Cy oLy 5 Ry slonladl 5igado polie
Sl don 2lod a8 0 (29> Dlpiedr wo)s )l SeS

el 0aal ¥ Jga ,8 coals 53

ool O S 50 j90 Vv (Glp oras 4D (25 A

Az,n e dbl e Sl les target bl QT 30 aS el
g feS L ansl S b (pl 4 (oeae 405 (29>
abiode 4S5 5boles S9 mels> F 05 Collae (295
A il e 200 SOl e e onldsl] Jlagel jo 09l co

W‘u“)ﬂ&“uw‘swﬂﬁwwwﬁﬂ—‘ﬁb

5
- +
ar # larget ]
— nn
15+ B
+ +
10+ B
5L J
"
0 . L . L ! . L . .
1 15 2 25 3 35 4 45 5 55 6

e 4l oz, B S

L jeSie Jlad [Silugi loe oudigiluand azs 7 S0

G55 yo il 13 eyl 45 ams o Lt |, ADS 13l 4 5l el

shls s oyge s 4 WS o by Hloged cpl il 06 GHZ
Sloe gl 65INL imres 5 (2o 5 53905 Bk

10
0

== .10
= i
W
oo 20—
©TT i

.30

40 T T T T T T T T T

50 52 54 56 58 6.0

freq, GHz

2980k 53 Spp 9 S11 sl loges £ S

il oo YYA MHz Ly 5 ous >1b e =Y dB wib sl

obiad 1y, 500 Jd BPF cal s ,Sojlul g sae VIS
o2 50 eaii s o3kl g8 due i oo &S jebsles AR o
e adwgan 55 Q) CoieS g o alioe VOV AB (555 5



AP Lol oF o )lod pgm JUw thbn Jidgh — cole alxo

A

ras 4Seb 5 ADS J1dle 5 b (silednsd 5l Jol> 4z ¥ Jgu

SYy SN Sry BW fo
Input Neural Network and +/3-4 -Yvio -YYio YVA o/a-
Output ADS dB) dB) dB) (MH2) (GHz)
Ry Cy Ly Ry Cy Ly
ADS Input Vel Yy YIA 1o/ Yy Y/$
Neural Network output \lA 4 YY/¥ YIA (A4 YY/O YIv
Error <\7. <\7. <Y/ <\7. <\7. <\7.
wlie a5 590 sl (b plo b a8 Selail (b anlis ¥ Jgua
&» (@B) g dus (dB) o5 of order (%0) Wb sl (GH2) (535 po (uil5 3 Al ey
(V-] I3 f ) A Transversal
[yl /0 Y ) ) ) Recursive
Dol Y0 Y¥/f ¥ e -4 Active inverter
[\Al olF - Y 10 -4 Negative Resistance
[vol \As - Y 0 VIAA Negative Resistance
VIO ) Y i /b 5 ol s
&l L gl pld s b e 2ld lae war boad 2k e

(1]

(2]

(31

(4]

(5]

(6]

(71

M. G. Madhan, G. A. Fatima Rani, K. Sridhar, and J. S.
Kumar, “Design and Fabrication of Transmission line
based wideband band pass filter,” ELSEVIER, vol. 30, pp.
646-653, 2012.

J. L. Lopez, J. Verd, A. Uranga, G. Murillo, J. Giner, E.
Marigo, F. Torres, G. Abadal, and N. Barniol, “VHF
band-pass filter based on a single CMOS-MEMS
doublended tuning fork resonator,” ELSEVIER, vol. 1, pp.
1131-1134, 2009.

C. Nguyen, “Frequency-selective MEMS for miniaturized
lowpower communication  devices,” |EEE  Trans.
Microw. Theory Tech., vol. 8, pp. 1486-1503, Aug. 1999.

R. Aigner, J. Ella, W. Nessler, and S. Marksteiner,
“Advancement of MEMS into RF-filter applications,” in
Int. Electron Devices Meeting Dig., pp. 897-900, Dec.
2002.

D. K. Adams and R. Y. C. Ho, “Active filters for UHF and
microwave frequencies,” IEEE Trans. Microw. Theory
Tech., vol. MTT-17, no. 9, pp. 662-670, Sep. 1969.

R. V. Snyder and D. L. Bozarth, “Analysis and design of a
microwave transistor active filter,” IEEE Trans. Microw.
Theory Tech., vol. MTT-18, no. 1, pp. 2-9, Jan. 1970.

D. K. Adams and R. Y. C. Ho, “Filtering, frequency
multiplexing and other microwave applications with
inverted-common-collector transistor circuits,” in IEEE
MTT-S Int. Microwave Symp. Dig., vol. 1, pp. 14-20,
1969.

dliio (65555 e b b jild jlae S5 g 1500 slasielessS
wl OAA—‘ Y LJB» )Q U—‘ @Lu aS o

& o5 azxpis ¥
5 0)lse & plgie gt (nl Gl Sy (lyear 4l o

90 )5 o0 0,Ll

A4S (59,50 I olRisls wiz alsuliS o oo ploxl gy b )
S55m ool 00t sanlie asl o S Jbb o5l g5, g
il e y5iS I 55 w053 g5 5l (b s

a e i co ) aSl o s Glagia waxg LY
4S5 Sy 0l LIS Jld 5 e b aS e 63,90 o, [V
Aol o [EEE2005 &Ylis 45>

S s IYA] e L 4y i Lo st ol s Y
DBl 5 55 ) B shils (655 50

o5 oae Gl [YA] g o 1l ay cos L sats o)L 2ls F
e 00 SO VOV AB pg sac a5 wilb oo 55 0mb e
Cale Lo

Lo >k (Jlé slols >k slo by, ;500 b awslie o .0

o)_§_1.¢$ u...bb ‘J““’Sf“"’oﬁg;w asle Syg0 (R o
el 5 dite g e 3 Sles 9 SL Wb sl Ko 50



$4

~~~~~~~ o S i 5 Jlab 535 3995 L 53 ol i 15

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Microw. Theory Tech., vol. 37, no. 12, pp. 2148-2153,
Dec. 1989.

K. V. Chiang and R. P. Martins, “Noise performance of
CMOS transversal bandpass filters,” in IEEE MTT-S Int.
Microwave Symp. Dig., vol. 3, 2002, pp. 871-874.

L. Billonnet, and B. Jarry, “Microwave, biquadratic , active
-RC filter development,” in Int. J. Microwave Millimeter-
Wave Computer-Aided Eng., pp. 102-115, 1998.

H. Ezzedine, L. Billonnet, and P. Guillon, “Optimization of
noise performance for various topologies of planar
microwave active filters using noise wave techniques,”
IEEE Trans. Microw. Theory Tech., vol. 46, no. 12, pp.
2484-2492, Dec. 1998.

J. Everad, “Fundamentals of RF Circuit Design with Low
Noise Oscillators,” New York: Wiley, 2001.

S. B. Cohn, “Direct-coupled-resonator filters,” Proc. IRE,
vol. 45, no. 2, pp. 187-196, Feb. 1957.

C. Rauscher, “Microwave active filters based on
transversal and recursive principles,” IEEE Trans. Microw.
Theory Tech., vol. MTT-33, no. 12, pp. 1350-1370, Dec.
1985.

Y. H. Chun, J. R. Lee, S. W. Yun, and J. K. Rhee, “Design
of an RF Low-Noise Bandpass Filter Using Active
Capacitance Circuit,” IEEE Transactions on Microwave
Theory and Techniques, vol. 53, no. 2, Feb 2005.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

J.-R. Lee, Y.-H. Chun, and S.-W. Yun, “A novel bandpass
filter using active capacitance,” in IEEE MTT-S Int.
Microwave Symp. Dig., vol. 3, 2003, pp. 1747-1750.

Y. Chang and T. ltoh, “Microwave active filters based on
coupled negative resistance method,” IEEE Trans. Microw.
Theory Tech., vol. 38, no. 9, pp. 1879-1884, Sep. 1990.

S. R. Chandler, I. C. Hunter, and J. G. Gardiner, “Active
varactor tunable bandpass filter,” IEEE Microw. Guided
Wave Lett, vol. 3, no. 3, pp. 70-71, Mar. 1993.

K. M. Cheng and Y. Chan, “Noise performance of re-
sistance compensated microwave bandpass filters,” IEEE
Trans. Microw.Theory Tech., vol. 49, no. 5, pp. 924-927,
2001.

I. C. Hunter and A. Kennerley, “Miniature microwave
filters for communication systems,” IEEE Trans. Microw.
Theory Tech., vol. 43, no. 9, pp. 1751-1757, Sep. 1995.

L. Billonnet, G. Tann’e, C. Person, and S. Toutain,
“Recent advances in microwave active filter design-Part 2:
Tunable structures and frequency control techniques,” in
Int. J. RF Microwave Computer-Aided Design, vol. 12, pp.
177-189, 2002.

W. Schwab and W. Menzel, “A low-noise active bandpass
filter,” IEEE Microw. Guided Wave Lett., vol. 3, no. 1, pp.
1-2, Jan. 1993.

F. Sabouri-S, “AGaAs MMIC active filter with low noise
and high gain,” in IEEE MTT-S Int. Microwave Symp.
Dig., vol. 3, 1998, pp. 1177-1180.

Y.-H. Chun, S.-W. Yun, and J.-K. Rhee, “Active imped-
ance inverter: Analysis and its application to the bandpass
filter design,” in IEEE MTT-S Int. Microwave Symp. Dig.,
vol. 3, 2002, pp. 1911-1914.

K. M. Strohm, O. Yaglioglu, J. F. Luy, and W. Heinrich,
“3-D silicon micro machined RF resonator,” in IEEE
MTT-S Int. Microwave Symp. Dig., vol. 3, 2003, pp.
1801-1804.

R. Aigner, J. Ella, W. Nessler, and S. Marksteiner,
“Advancement of MEMS into RF-filter applications,” in
Int. Electron Devices Meeting Dig., pp. 897-900, Dec.
2002.

W. Schwab and W. Menzel, “A low-noise active bandpass
filter,” IEEE Microw. Guided Wave Lett., vol. 3, no. 1, pp.
1-2, Jan. 1993.

F. Sabouri-S, “AGaAs MMIC active filter with low noise
and high gain,” in IEEE MTT-S Int. Microwave Symp.
Dig., vol. 3, 1998, pp. 1177-1180.

Y.-H. Chun, S.-W. Yun, and J.-K. Rhee, “Active
impedance inverter: Analysis and its application to the
bandpass filter design,” in IEEE MTT-S Int. Microwave
Symp. Dig., vol. 3, 2002, pp. 1911-1914.

C. Rauscher, “Microwave active filters based on transver-
sal and recursive principles,” IEEE Trans. Microw. Theory
Tech., vol. MTT-33, no. 12, pp. 1350-1370, Dec. 1985.

M. Schindler and Y. Tajima, “A novelMMIC active filter
with lumped and transversal elements,” IEEE Trans.



Journal of “Radar”
Vol. 3, No. 2, 2015 (Serial No. 8)

Design of Band-Pass Filter Based on Active Capacitance
Circuit and Tunability with Neural Network

A. Rezapour*, P. Rezapour

*Islamic Azad University of Arak
(Received: 25/01/2015, Accepted: 22/09/2015)

Abstract

In this research, active capacitance circuit and the feature of negative resistance are analysed
in details. Also, a new active filter is presented based on active capacitance circuit. For
simulations, we used MATLAB and Advanced Design System(ADS). proposed active filter
(RF) is a narrow band filter. The results of simulation shows some aspects of sustainability
and low noise feature. The circuit has negative resistance at frequency range of 2-7 GHz, in
which negative resistance is adjusted with neural network. The central frequency is 5.50
GHz, and band width is 278 MHz. In the central frequency the gain is 1 dB and quality
factor(Q) is 24. The active filter noise figure in central frequency is 1.51 dB. Generally, K
factor (stability factor) is greater than one meaning circuit is completely stable in the
considered frequency range. The results from regulations with neural network has an error
less than 1% in central frequency.

KeyWOI’dS: Active Filter, Band Pass Filter, Active Capacitance Circuit, Negative
Resistance, Neural Network.
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