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BBenenue

Lenb pabotel: O3nakomuthes ¢ CAIIP ADS, uccnenoBaTh OCHOBHBIC THITBI
LC ¢bunpTpoB, moctpouts rpaduku S- mnapaMeTpoB

3anauu 1a00paTopHON PadbOTHI:

1) U3yuuth ocHoBbl ucnionb3oBanust CAIIP ADS.

2) CobOpaTh OIopHbIe CXeMbl (PUILTPOB.

3) 3apath OCHOBHBIE MMAPAMETPHI JIEMEHTAM COTJIACHO BapHAHTAM.

4) TTocTpouTh OCHOBHBIC XapAaKTEPUCTUKH W CPABHUTH PE3yJbTAThl C PACYCTHBIM
3aJIaHHEM.

AdvancedDesignSystem (ADS) — Cucrema aBTOMAaTH3HPOBAHHOTO
npoektupoBanus (CAIIP) paspaborannas xommanueit KeysightTechnologies.
CAIIP ADS cnocoOHa pemarb HIMPOKUM  CIEKTP 3aJad  CKBO3HOTO
MPOCKTUPOBAHUSI CJIOKHBIX PATUOTEXHUYECKHX YCTPOMCTB W CHCTEM CBS3HOTO
Ha3HAYCHUS.

B nmanHo#t pabGore OyayT omucaHbl METOABI TOCTPOCHUS (UIBTPOB C
nomomsio CAITP ADS

OneKTpudYecKkuid (QUIbTP - 95TO YETBHIPEXMOJIIOCHUK, YCTAHABJIMBACMBIN
MEXIy HCTOYHUKOM MTUTAHUS ¥ HATPY3KOU M CITYXKAIWK I OeCIIPEnsITCTBEHHOTO
(c ManmbIM 3aTyXaHHEM) MPOMYCKaHHS TOKOB OJHMX YacTOT W 3aJCp>KKU (WU
MPOITYCKAHMS C OOJIBIIUM 3aTyXaHUEM ) TOKOB JIPYTUX YaCTOT.

[Tomoca mpormyckaHusi WM TI0J0Ca PO3PAaYHOCTH (PUIIbTpa - ITO AMAMa30H
Y4acTOT, MIPOITYCKAeMbIX (GUIBTPOM O€3 3aTyXaHus (C MaJIbIM 3aTyXaHHUEM);

[Tonoca 3aTyxaHus WK Mojoca 3aJepkuBaHus (pexxekuun) GuiapTpa - 310
JTMATia30H 9acTOT, IPOITYCKAEMBIX C OOJIBIIINM 3aTyXaHUEM.

KadectBo ¢unbpTpa cunmtaercs TeM BBIIIE, YeM SpYE BBIPAKEHBI €T0
GunpTpyrOImue CBOKMCTBa, T.€. YeM CHIJbHEE BO3pAacTaeT 3aTyxXxaHHE B IOJIOCE
3aJIepKUBAHU.

B KaueCTBe  MACCHUBHBIX  (QWIBTPOB  OOBIYHO  MPUMEHSIOTCS

YCTBIPEXIIOJIOCHUKM Ha OCHOBC KAaTYIICK HWHAYKTHMBHOCTH MW KOHACHCATOPOB.
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Bo3moxkHO Takxke npumeHeHue mnaccuBHbIX RC-(QuibTpoB, MCHONB3yeMbIX MNpU
OOJBIINX COMPOTUBIICHUSAX HATPY3KH.

OuiIbTphl MPUMEHSIOTCS KaK B PaIMOTEXHUKE U TEXHUKE CBS3H, IJI€ UMEIOT
MECTO TOKHM JOCTATOYHO BBICOKMX YAacCTOT, TaK U B CHJIOBOM SJEKTPOHUKE U

AIIEKTPOTEXHUKE.
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1. PykoBoacTBO 10 Mcnoab3oBanu ADS
1.1 Co3nanue npoekra (pabouyero NpocTpaHcTBA)
1. B rnmaBHOM okHe mporpamMMmbl BeIOpaTh File->New->Workspace... ITocie

4Cero Bac nepeBcACT B OKHO CO3aAaHUsI HOBOI'O pa60qero IMPpOCTpPaHCTBA.

1 Advanced Design System 2015.01 (Main) = =
File | View Options Tools Window Designkits DesignGuide Help

| Mew > _“? .Workspace... = TJ‘;

Open * Ljlll  Library..

Close Workspace i Schematic...
B%  Convert Project... B Layout... -
;" Delete Workspace... [~ Symbaol...
G | Save All %J Notebook...
_,_' Clase All ——  Substrate...

s | Hierarchy Policy...

Manage Libraries...

Copy Library...

Rename Library...
.# Archive Workspace...
3!' Unarchive...

Import 4

Recent Workspaces »
X Eit.. Alt+F4

> 83 Music
» 83 NetHood v

Use the File menu or the File Browser to open a workspace

Pucynox 1.1 — Co3znanue pabodero npocTpaHcTBa
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2. Bemmonusem JICMCTBHUS B COOTBETCTBUHU CO CKpUHIIOTaMHU, INTPUBCACHHBIMHA

HMXKCE:

1Y New Workspace Wizard Bl

Introduction
This wizard will assist you in creating a new ADS workspace,

Workspaces in ADS 2011 and later replace projects from earlier ADS versions.
A workspace is a directory that allows you to erganize your design work. It can:

* Contain libraries

*Reference external libraries

* Contain simulation data

* Contain Data Display files

* Contain other related files such as AEL and manufacturing data

["] Don't show Introduction Page

< Back Finish Cancel Help

Pucynoxk 1.2 — Mactep coznanus pabo4yero mpocTpaHcTBa

= New Workspace Wizard H

Workspace Name
Choose a name and location for the new workspace.,

Workspace name: |LA31_wrk| 1. eBeguTe Hazeanue pabodero npoc{rpa}lcma

Create in: Ct'Users\traveller7296 2. VEAEMITE MaNKy COXpPaHeHnd  Browse

The new workspace is:
C:\Users\traveller7296\LAB 1_wrk

These are the current workspace settings:
* Workspace Mame: C:\Users\traveller7296\LAB1_wrk
* Library Mame: C:\Wsers\traveller 7296 \LAB1_wrk\LAB1_lib
* Included Libraries: ADS Analog/RF

Click "Finish™ to create a new workspace with these settings.

<Back 3. Finish Cancel Help

Pucynox 1.3 — Ha3zBanue 1 MECTO PacToNIOKEHHS CO3/1aBAEMOTO TIPOEKTa



M MNew Workspace Wizard

Add Libraries
Select the libraries to indude in the workspace.

‘fou can also change this selection after the workspace is created.

MNote: A PDK is a type of library. All library management commands also apply to PDKs.

4 ADS Libraries

[> Analcg/RF SHPEESOF_DIR\oalibs\analog_rf.defs

[» DSP SHPEESOF_DIR\zalibs\dsp.defs
4 [ ] Site Libraries

&[] DemoKit SHPEESOF_DIR\examplesh\DesignKittDemeKit\lib.defs

b [] DemoKit_Mon_Linear SHPEESOF_DIR\examplesh\DesignKittDemokit_Mon_Linea...
4[] User Favorite Libraries and PDKs

&[] MDLY{QorvoGaM Ch\Maodelithics\Library\MDLX_Corve_GaM_Library_dk\lib...

Add User Favorite Library/PDE...

[] save selected libraries as defaults.

< Back Finish Cancel Help

Pucynok 1.4 — Beibop 6ubnmorek

M New Waorkspace Wizard

Technology
Choose a technology for the new library for this workspace.

Standard ADS Layers, 0.0007 mil layout resclution

|Star1dard ADS Layers, 0.0001 millimeter layout resclution

Standard ADS Layers, 0.001 micron layout resolution
Standard ADS Layers |C, 0.0007 mil layout resclution
Standard ADS Layers |C, 0.0007 millimeter layout resolution
Standard ADS Layers |C, 0.001 micron layout resclution
Custom (Opens Technelogy dialog)

IC Interoperability
() Use technology libraries that are compatible with other IC tools,

(®) Use technology libraries that are compatible with ADS only.
[ ] save selected technology as default.

["] copy technology into new library instead of referencing it

< Back FEinish Cancel Help

Pucynok 1.5 — Be1i6op cranmapta v eIMHUL] U3MEPEHUS




s New Workspace Wizard

Summary
Press Finish to create your new workspace

Workspace: C:\Users\traveler7296\LAB1_wrk
C:\Users\traveller7296\LAB1_wrkLAB1_lib
Technology: Standard ADS Layers, 0.0001 milimeter layout resolution

Library:

Libraries included in your workspace:

Analog/RF C:'\Program Files\Keysight\AD52015_01\oalibs\analog_rf.defs
DsP C:'\Program Files\Keysight\AD52015_01\oalibs'dsp.defs

Mext = | Cancel | | Help

Pucynox 1.6 — 3aBepiiienue co3gaHusi IpoeKkTa

Jlanee oTKpoeTcs OKHO pabo4yero mpoCTPaHCTBA.

Advanced Design System 2015.01 (Main)

_ o N

File

Yiew

Options

Tools

Window  DesignKits

DesignGuide

W w

B wBAD>M=%

Help

Folder View Library View
WliC\Usersy, ™ 775 hDesktopt GPOVADS” - in

C:hUsers\_.

" e A\Desktop\GPOVADSAT " T

Bl s _wus

&£

Pucynok 1.7 — CoznanHoe paboudee MpoCTPaHCTBO



Ha stom co3nanue mpoekTa (pabouero mpocTpaHcTBa) 3aBepiieHo. MoxHO

IMPUCTYIIUTH K CO3AaHNUIO CXCM.

1.2 Co3aanue cxeMbl

1. B okne pabouero npoctpancTBa Beioupaem New->Schematic

{1 Advanced Design System 2015.01 (Main) = =
File | View Options Tools Window DesignKits DesignGuide Help
_NEW * W Workspace...
Open 4 I!i Library...
Close Workspace faadl [ Schematic...
B%  Convert Project... = .Layout...
;*’ Delete Workspace... Dv Symbol...
b'i Save All 5 MNotebook...
'—? Close All - Substrate...
&h  Hierarchy Policy...
Manage Libraries...
- Copy Library...
Rename Library...
[i#  Archive Workspace...
af Unarchive...
Import 4
Recent Workspaces 4
Recent Symbols 4
Recent Schematics 3
Recent Layouts 3
X Eit. Alt+F4

Pucynox 1.8 — Co3znanue cxemsl

IToce dyero mossBUTCS OKHO CO3JaHMs HOBOM CXeMbl. BrInmoJiHsIeM nelcTBUS,

IMPUBCACHHBIC HA CKPUHIIIOTC HUXKC!

T New Schematic “

Library: |LAB1_lib -

Cell: ||b_tesﬂ 1. eEOOMM HM* Erowse Cells. ..

View: |schematic | |Edit View Name...
Options

2. OTEMIOHACM

ITOMOIIHMEA
Schematic Design Templates (Optional):

nEnabIe the Schematic Wizard

<none > -

3. Cancel Help

Pucynok 1.9 — 3ananue uMeHU CXeMBbl
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I{anee Hac MEPCHECET B OKHO IOCTPOCHHA CXEMEI. OxHO IMOCTPOCHUA CXCEMBI

BBITJISIAUT CJICAYIOIIUM 00pa3oMm:

G Ib_test [LAB1_lib:lb_testschematic] (Schematic):1 - O
File Edit Select View Inset Options Tools Layout Simulate  Window  Dynamiclink De;\gnGuidE Help

NEHS 5 X9 QT HES0L+ HHREH BE
o BALI O TN e 2@

Palette B IR O R \Tmaﬂﬂﬂr’m’aq’ea’uﬁ D
L - o - o s o o o o . . . FCOEIHHHTEILHBIE P, ° o o o
Lumped-Compane 3NeMEHTOB
L . . "o o A T OPOBOJHHKH . . P e i e °
) AWy CK MOJEeTHPOBAHHA
e :
R A Model
o
L el | - - -
=Sl [ ccccc°c°ccccocccfonocaacconcasannaoasc
5 i R A T T T S T T
== L L
DGFeed | DCBlck
oy 010K KOMIOHEHTOB
SHORT MUTIND
LD S
o | R R NN
L T T [
L6 SRE L W, v
vl < >
geect: Entertne starting point 0 items ads_devicerdrawing -1.500, -2.250 -3.000, -2.500 in

PI/ICYHOK 1.10 — OcHoBHEIE 9JICMCHTBI, KOTOPBIC UCIIOJIB3YIOTCS IIPpU CO3aHUH

CXCMBbI

2. B Omnoke KOMIOHEHTOB 3axoauM B pazaen Lumped-Components,
paccTaBiisieM HY>KHBIE HaM DJIEMEHTHI ISl HAIllel CXEMBI, COSAMHIEM MX MEXTY
co0ol U pacCTaBIsIEM 3EMIIH:

ol Ib_test [LABT_libilb_test:schematic] * (Schematic):1 -0
File Edit Select View Insert Options Tools Layout Simulate Window  Dynamiclink DesignGuide Help

D E RS QX'?? 9 b€, QDD - Ml Rz B
_rfib:GROUND:symbol m"\ﬁ & J_— ﬁ\;ﬁ _‘"“'@ [l ‘NW' ﬂw\

Palette B X e ~

Lumped-Compane

s A
R R—M“del .......................................
I T
L | B o = © « « © o o o © o 1 o o o o o o © o 8 o o 8w o o o o o o o o o o o o o o o
=l EETH R T A R L R B L B NN N L BN BRI
3 i T
== g—)}_ - O
e AN I
DGFeed || DGBick c L1
.............. c-]....cz...l._:_].u”.H............
T + -C=10pR . = g=t0pF - R=: e
SHORT MUTINDO | I ...................
FLG S R R I
& N I A BRI
wedb || eIl |
LG 1 W
vanss || wny | ¥ | € s
Select: Enter the starting point 0 items ads_device:drawing -0.875, -2.125 -4.500, -4.125 in

Pucynok 1.11 — I[Ipocreiimas cxema
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BBICTpO 3a1aTb 3HAYCHHA HOMHWHAJIOB 3JICMCHTOB MOXHO KJIIMKHYB Ha YHCIIO

BO3JIE DJIEMEHTA, TaK JK€ CYLIECTBYET M APYrol BApUaHT, KIUMKHUTE 2 pasa II0

KOMITIOHCHTY U BaM OTKPOCTCA OKHO BCCX BO3MOJKHBIX IIAPpaAMETPOB KOMIIOHCHTA.

HH|

ta Edit Instance Parameters

Library name:  ads_rfib
Cell name: C

View name: symboal
Instance name: |C2

Select Parameter Parameter Entry Mode

C=1.0pF Standard ~
Temp=
Trise=

Thoms=
TC1= L. :3 v
TC2= |
wBWV=
InitCond= Tune/Opt/Stat/DOE Setup...
Model=
Width=

Length=
M=

Equation Editor. ..

Display parameter on schematic

Add Cut Paste Component Options... Reset

C:Capacitance

oK Apply Cancel Help

Pucynok 1.12 — 3ananue 3HaueHUN dJIEMEHTaM

Ilocne Toro kak Bce HOMMHAJIbl KOMIIOHECHTOB pPacCTaBJICHBI,

MPUCTYNUTH K MOJAEIIMPOBAHUIO HALLIEH CXEMBI.

MOXKHO
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1.3 Ilosryyenue S-napaMeTpoB
S-napameTpbl (WJIKM BOJHOBBIE MapaMeTpbl) HCIONB3YIOTCSA ISl OMUCAHUS
XapakTepucTuk  MHoromofitocHukoB ~ CBY  (cmecurteneld,  ycuiMTeNew,

UPKYJSATOPOB U Tak fanee). Gusndeckuii CMbICT S-TapaMeTpoB:

S11, S22 — ko3¢ dUIMeHTs OTpaXeHHsI OT TMEPBOTO W BTOPOTO IOpTa

COOTBETCTBEHHO;
S21 — ko3¢ hUIMeHT epeaadu ¢ MEPBOTo MopTa Ha BTOPOH;
S12 — xoaddunmeHT nepegadn co BTOPOTO MOPTa HA TIEPBBIM.

CAIIP ADSMOXeT oCTpOUTh S-mmapaMeTphl 000 CXeMbI MOCTPOSCHHOH B

HEM, a TaK)Ke MOXKET paboTaTh ¢ (aiyiaMu CoaepIKAIIMMHK 3TH mapamMeTpsbl (.S2).
PaccMoTpuM nipuMep MOCTPOSHUS CXEMBI JUTS ITOJTYYCHHS S-ITapaMeTpOB:

1. B Onoke KOMIIOHEHTOB BbIOepuTe pasgen Simulation-S_param,
IepeTaIuTe OTTyAa 3JAeMEHT «S P» Ha Hally cXeMmy, YCTAHOBUTEC HAYaabHYIO
YacTOTy, KOHCUHYIO 4YacTOTy M IIar depe3 KOTOPbId OYyAyT NPOHUCXOIMTH

U3MEpPEHUs

Corl Ib_test [LAB1_lib:Ib_test:schematic] * (Schematic):1 = =

File Edit Select View Inset Options Tools Layout Simulate Window Dynamiclink DesignGuide Help

NEH& R X7 C2 *ﬁ*f'&@&?e@@- | HI ’."iﬂh B DX

ads_simulation:Term v ]!!_\L J\ﬁ Q !\;'\ (@2 J_— % ;ﬁ W’" I| [l t .‘\N\J‘
Palette 5 X 0 Lo e s s s . . L. ~
Slmu\ahunﬁ_(-r v -\lﬁl PP pp— I ............ o L P
ol R —
Sibam JadhiLzb _S_Param o
SP1
T & Start=0 Hz. HATa10

o
F]
@
£
k-

- - Stop=10:0 GHz: KoOBEDX - - - - - - o ...
.Step=0.2GHZ . mar . - . . . . . . .

T
E

i@: e

= [
EE]
Ell |

=
4
=
-3
=
4
=
-3

K

| B I
(=3.558 nH

4+ -C=T118pF C=4T45pF po

[#]

OzcTest
G

] ﬁ i
%_T E
E SE|  [BE

EMCOSIM || MaxGain

o [ oo RIS RS *
Select: Enter the starting point 0 items ads_device:drawing 1.375, 0.375 -1.875, 0.250 in

Pucynok 1.13 — [TonroroBka Kk cuMyJsiiuu S mapaMeTpoB
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2. U3 sToro ke paszena BoIOEpETe RJIEMEHT [erm U MPUCOEAUHHUTE €ro KO

BXOJY U BBIXOJY HAILIEH LIETIH.

G Ib_test [LAB1_lib:lb_testschematic] * (Schematic):1
File Edit Select View Inset Options Tools Layout Simulate Window Dynamiclink DesignGuide Help

NEH& b X9 S qPDD4 MHIZZH KX

i_rflib:GROUND:symbal v ]!!L\ -R?ﬁ b4 3 O J__ % ;ﬁ wpd- @ il ‘ I\N\f L_& \
Palette G sl o o 5 5 o o o o o 5 o l 5 5 5 5 o o o o o8 o o 8 5 5 o 5 o 5 o 5 o o o o o o o o
Simulaton 5 Parz v | |®| seaRamETERS |
& @
3 P Lab S_Param
..... S " " ° c s s e s s osoaoesosoaoe oo s osoaoeososos o558 oo oaos o
e alo Stat=0 Hz = © e
P[mSwp ..... Stcp:’]uu G'_E ...............................
—_ e 1 | - - - Step=0.2GHz . . . . . . L
3
dems  tem | |0
......... . - W P
e ) —
I:‘f:ls I:‘f:lﬁ ........ . — oo o P
Feited|WReieddl | | Term ) o1 . . . . o2 - - ::13.559 g Term
_ =3 n >
il . Lermj .C=7.118 pF . C4T745pF oo - - - -} |S. Term.f .
Osclest JIT= Num=2
........ 750 dhn - o 7250 Ohm
B bbd | T T -
el [
Sakl | Bl [
EMGOSIM | | MaxGain “
oo T o TH IR IS >
Select: Enter the starting point 0 items ads_device:drawing -1.000, 2.500 -5.875, 3.125 in

Pucynox 1.14 — Cxema 1j1s1 IOJTydeHUsI S mapaMeTpoB

3. 3amyckaeM MOJCIHUPOBAHUE IIEIMH, TOCIE YETro MPOU30UIET OTKPBITHE
OKkHa BbIBOAAa TpadukoB. Jlamee BBITIONHIEM JCHCTBUS B COOTBETCTBHH C

MNPHUBCACHHBIMU HH)XC CKPUHIIOTAMM.

o Ib_test [page 11:0 = B

File Edit View Insert Marker History Options Tools Page Window Help

NEHSE § XYW S ELLER (D

= ol BEEE ¢

fﬁ%@v% XL

Palette ~

EE.

& En

|
< > :
\ page 1 /

Pucynok 1.15 — OxHO mocTpoeHus rpapuKoB



BriOupaem B crivcke gaHHbIX napameTpbl S11 u S21 B enMHMIIAX U3MEPEHHS

neroens (dB).

14

o Plot Traces & Attributes “
Flot Type Plot Options Plot Title
EH 1234 |
EEH  lseme A
Datasets and Equations Traces
Ib_test - Trace Options...
Search List hd
freq
PortZ 2.8 ==Add ==
PortZ(1)
PortZ(2) =>Add Vs, =>
S
s01.1)
1.0 s01.2) <« Delete <<
S) ]
Variable Info...
Manage...
Enter Eg => Add >
3. | Cancel Help

Pucynox 1.16 — BriGop mapameTpoB 1j1s1 TOCTpOESHUS TpadUuKoB

] Ib_test* [page 11:0 = =
File Edit View Insert Marker History Options Tools Page Window Help
NEH& b X 9T -ﬁ*&e@@@k [« D]
Ib tESt LI‘J L‘J L‘I L @ @.@
fN%&v%mmfo
Palette g X ~
cE
@@ o]
B [1234 ]
EH1 | |5678 .

== 0
& o
N | *®
| -
O A -100 T | T | T | T | T | T | T | T I T I T

o 1 2 3 4 5 6 T 8 k] 10
freq. GHz
v
< >
\ page 1 yi

Pucynok 1.17

— Ioydennsie S mapamMeTpsl
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2 JIaGopaTopHoe 3a1aHue

B xone manHo# mabopaTtopHOii paboThl BaM HEOOXOIUMO 03HAKOMHUTHCS C
CAIIP ADS. IToctpouTs ABa IpeaoKeHHBIX BapraHTa cxeM LC-pmibpTpos,
paccYMTaTh HOMUHAJIBI SJIEMEHTOB, 110 TTOJIYICHHBIM PE3YJIhTaTaM MOCTPOUTH

3aBUCHUMOCTHU S-HapaMeTpOB OT 4aCTOTHEI.

fi i

Puc. 2.1. 3aBUCUMOCTb 3aTyXaHHUs OT YaCTOTHI

D 1
—L =
2 1 2Ch 2Ch > La
% L2
o )
2 <
|
o _ o
| °
—1/2¢C: 21z —1/2C: < 21a
! - ‘o)

Puc. 2.2. Ucxoanas cxema Asisi IOCTpOeHus: (PUIbTPOB
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dopMyiibl, AJIs pacuyeTa 3HaueHHM 371eMeHToB GuibTpa Nel:

____hR
L =
nf,(f2 = f1)
L = (f1 + f2)R
? 4rfif,
_fL2—h
C, =
4nfifoR
dopmyIibl, 11 pacueTa 3HaueHUH 1eMeHTOB priibTpa Ne2:
_htf
C, =
4nfifoR
(b= fOR
=
arfif,
c, fi

B nfo(f2 — f1)R

(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)
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[Ipumep BBIMOTHEHUS:

R =50 0wm;
fu =500 MI'y;
fz = 540 MTI'y;

Pacuet pieMeHTOB cxeMHbI 1:

fH'R (f;3+fﬂ).R
L, = =3684ulH; L, =———— =15.3HulH;
Yonf () 2T 4w fy - fy
fB_fH
C; 4 ff, R 0.25 n®;
Ly
L=?+L2=0.2MKFH; C=2-C,=05n9;
PacueTt 371eMEHTOB CXEMBI 2:
(fs—fu) R
L, =———— =59HlH;
5 4 f - f, 5.9 ul'y;
fs tfa fu
C, = =6.10®9; C, = = 14.7 u®;
"Ta4nm-f,-fioR *T o f(f-f) R

[To pe3ynpTaTaM BBIYHCICHUA CTPOUM (PUIIBTP U CTPOUM IpaduK S-mapaMeTpoB:
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|$| S-PARAMETERS, I
—_——
SP1

Start=400 MHz

Stop=600 MHz
Step=10 MHz.

Puc. 2.3. Cxema cobpannoro ¢punstpa Nel 8 ADS

dBS1,10
dB(S(21N

=20

in

i
in
IIIIIIIIIIIIIIIIIIIIIIIIIIIII

-2

-30 T T T — 1 ' 1 ™ T ' 1 ' 1
400 420 440 480 48D 500 520 540 56D GED  GDD

freq, MHz

Puc. 2.4. Ilonydyennsie S-napamerpsl pusibTpa Nel

Amnanornyno u s puiabTpa No2

Term
Term2-
MNum=2
Z=50 Ohm



3 BapuaHThI 32/1aHUI:

Bapuant Nel
R =50 Owm;

fu =100 MI'y;
fs = 140 MI'y;
Bapuant Ne2
R =50 0wm;

fu = 200 MI'y;
fs = 240 MI'y;
Bapuant Ne3
R =50 0wm;

fu =300 MI'y;
fs = 340 MI'y;
Bapuant Ned4
R =50 Owm;

fu =400 MI'y;
fs = 440 MI'y;
Bapuant Ne§
R =50 0wm;

fu = 550 MI'y;

f; = 590 MTI'y;
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Bapuant Ne6
R = 50 Owm;

fu = 600 MI'y;
fs = 640 MI'y;
Bapuant Ne7
R = 50 Owm;

fu =700 MI'y;
fs = 740 MTI'y;
Bapuant Ne§
R =50 Owm;

fu = 800 MI'y;
fs = 840 MI'y;
Bapuant Ne9
R = 50 Owm;

fu =100 MI'y;
fe = 200 MTI'y;
Bapuant Nel(
R =50 0wm;

fu = 200 MI'y;

f, = 400 MI'y;
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